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Abstract
AIM: To evaluate the effect of Chaihu Shugan
Powder containing serum on proliferation and
cell cycle of rat gastric interstitial cells of Cajal
(ICCs) in vitro.

METHODS: ICCs were identified by immuno-
fluorescence and then divided into different
groups to co-culture in vitro with Chaihu
Shugan Powder containing serum (5%, 10%,
or 20%) or domperidone (10%). Untreated cells
were used as a blank control. Cell proliferation
was detected by CCK-8 assay, and the cell
cycle was measured by flow cytometry (FCM).
Western blot was used to detect the expression
of CDK2 and cyclin E in ICCs.

RESULTS: Compared with the blank group,
Chaihu Shugan Powder containing serum
(5%, 10%, and 20%) and domperidone (10%)
significantly promoted ICC proliferation (P <
0.01 for all) and increased the proportions of
cells in G;/G, and S phases (P < 0.01 for all).
Chaihu Shugan Powder containing serum
(10%) and 10% domperidone significantly
upregulated the expression of CDK2 and
cyclin E (P < 0.01 for all). Drug containing
serum at concentrations of 10% and 20% was
significantly better than 5% in promoting cell
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proliferation and increasing the proportions
of cells in Gy/G; and S phases (P < 0.05 for
all). The difference between 10% and 20%
concentrations in increasing the proportion
of cells in G,/G,; phase was significant (P <
0.05), but there was no significant difference
in increasing the proportion of cells in S
phase or cell proliferation (P > 0.05 for all).
Compared with 10% domperidone, 10% drug
containing serum was significantly better in
promoting ICC proliferation and upregulating
the expression of CDK2 and cyclin E (P < 0.05
for all). In terms of increasing the proportion
of cells in G;/G; and S phases, 10% and 20%
drug containing serum was better than 10%
domperidone (P < 0.05 for all).

CONCLUSION: Chaihu Shugan Powder
containing serum can increase the activity and
proliferation of rat gastric ICCs in vitro.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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. B Cajal 18] & 2@ feL(interstitial cells of Cajal,
ICC)38 78 % I 2m fieL JB) 4 64 %5 v

Fik: WAL HRHRRAFICCER LEE,
A KA AHICCE &4 25 ik
M. FRy AR GE. RAKRTHEH M
H(5% 10%. 20%) & 10% % & S 8R4
i F 4, B CCK-8E & MICCH 374
AR AR R X 2 le KAl 1C Cémhe B A0 ;
Western blot#-|1CC4a it &) 27 Z 4R M
B2(cyclin dependent kinase 2, CDK2).
cyclin E#9 & ik .

HR: Srgkir, LK KES S 0F
BRFELEN0% % & L ERE S hiFaT R
ZALHICCHE A (3 P<0.01), TR FHICCLafE
JA B G,/G, A & SH e 4] (39P<0.01), R AF10%
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SIARATEESAIIEN A KB CajalBRBIRISIE AR A HHEIFI0

SR AT IR N0% % % LB A 2h s F T
2% LAICCA #%& @ CDK2. cyclin B4y &
K (FHP<0.01). SEAFATHE IR E LA A LR,
10%. 20%% 20 3R S ICCIG I B 32 5 G,/
G, A Fo S HA Y A5) ¥4 T 5% K B 41(39.P<0.05);
10%520% 7% 41 FE AR HE1C CHE 74 4F A R 4%
ZSH s k£ At 5 E L (HP>0.05).
510% % % L8425 fu ik ZA 0L ER, 10%2E 4
BT # AT ICCHE 784 A & LA CDK2,
cyclin E#9 R A K T10% % #% L BAL(3)
P<0.05); 10%- 20%3& #A ST 3825 i 20
2 5Gy/G, 1 BSH A TRk T 10% % % L8R
20(39.P<0.05).

it UM HEF RS A FTRGHICCAK
EM, STICCHY 38 78 AL AT BE1E A
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73 TAE#E F Cajal 18] J 40 B (interstitial cells of
Cajal, ICC)#3% 74, 2 HICC4 LA HG,/G A
SHIH, 10%RAHRT RS HLAFTEH L
B 4@ 6L B A AR UM B2 (cyclin dependent
kinase 2)%cyclin E# &k, X427 524 B4
A 25 i AR I CCHE 78 44K % 38 18 % v 2m e JB)
HAALAE A 9.
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FE 2%, Cajalli] )5 4l ffi(interstitial cells of Cajal,
ICO) oA T Binid, 2 B miEshi) s
AT, RN 15 i B R 2 (5 B %
W, %t B i sl EE AR ICCEL
/BRSSO, AT 1k B DR B
AR A4, e I EGATT B M sh kg
PRSI0 B AL 2 75 A e ad i 52 LC C Y S 58 43
b S g I T 3E B 3l 712 AR S B el it
RAMCCHIEE 7%, RIS 43R, CCK-8
@y AR, AR B AE, WESE
HH B RS, 24 IS XS ICCRIFZ M, R0 B S
EIRIT B W sh 71 BERSYE T Re A AL,

1 #RIR75A

1.1 ## SPFSDK R, MEMEA PR, 1451 200 g
FEA (T PEEERR S SLE B ) oL s, VT
HES: SCXKAE2014-0002). HH25k A (MR . 4
BLIE L BE. AT FR R EE)EE
LR (F9 2 AR A T AT AT FEERER
SRR Py, M199%: 77 3L H 3£
hycloneZA wl; ig4- L& H & EISCIENCELL
Awl; ARG, BRes AlG. KR40 A
TN HEESigmad 7l 5 RIREW
D-HanksZE Ml P& GH K E il B b
MEW AT —PiRIURRC-kitdE B 2w fE
IgGHiAR(CD117/c-kit antibody)I [ 3 [E pierce
/AN, —HiDylight™488 Conjugate Goat anti-
Rabbit 1gGIly H R4 2 7] —HICDK2 %&bt
B2 FEPUR. cyclin BANRBUA R Z mlEdt
I H EECSTA R Hid PRt
Pt H £ ELI-CORAH]; 50 mL/L CO,K; 7%
Fa. BRI 3 E Thermo A 7] ; 1IF B 966
T (5B AHZ B H H AOLYMPUS &
], A A B 35 EIBD A .

12 7%

1.2.1 425 o iF 696 & SRS CHR[14,15],
INSDA 30, MEMEARR, 73y 58 H i I #k
M. ZIESLEA. S HMEH, RIS TR
ERBHATE10 R K. SR CRIE (s
A, RTHEMS R BREZ6 g SEH6 g.
JIE4.5 g, #5845 ¢g. ARNjA5 gv FHH4.5 g,
K HE1.S )i A (60 kg/ N)IFRH &
10451, AT - SH 2R L F 28 187K 30 min,
B2 (30 min/ik), b€, REEUT, & I8
IR R R N105%(1.05 g/mL); 2 3% 37 i
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FLEN (60 kg/ NI R F & RI10£5, FHZE 1K
FIR B N0.1%; 25 A TR K. AR
B E581.5 mL/100g, K B 2K, 12 h,
BAEAE 53 d. R KA RIRGZ)ET R
M. 7K G SR JE s R I i, 350 9 02 SR of
EOREME E Bk, =R E S T,
3500 r/min 0215 minZy 25 (i3, [F2H M5 R A
J&, T56 TR KIE30 min, F0.22 umfgL
JENIT R R, E-80 C LA H.

122 K X FICCHIRIR, 34 ZHM IR
FKFICCHI o B R R I AT 2 i )
INSDRE 2K, MEMEAKR, 5B AN4E/K8 h, 10%
KA REETZ0.3 mL/100 g fe it 5 BRI 5 TC 1
RIS, W B /NE BT, AD-hanksZE MR (&
KUB0)E P30, 7F A s~ B B
LHEFEZ, ¥ EVABEHE0.1 cmX0.1 cm
KN, 11 B e B AR R AS 2 13 1IM199
R 7R AW, &K 1.3 mg/mL)T37 CHHIL
KA HE A B AR EH50 minZi 45, 1000
r/min. 5 min% 03 _FiE, D-hanksZE R E &
FFWATS min, 55077 _13F, M19958 &85 77 3k
(BM19985 953 . 10% M6 2F Mk« 1% W47t
0.5 ng/mLF 4% ZBF25 ng/mLT4HLE )
3200 HGF M, DA &R Ficoll
400%% KA 1000 r/min. 2507 min, 55
T A5 FE 1 X 104N /mL, B:25 em 3555
EERI4 mL, 50 mL/L 37 C. CO,R5 754 A ks
&, 24 WS H, vh 2 AR IGEE A0, 15 RFRE3 d
B 1k, 518 B N g,

1.2.3 XA FICCH %2 B FR5-7 d4iH,
£80.25% 1 g B 1 Bl 9 Ak A i R, U IS
B IESE BIE, INAMI19958 415 7 ik d 8 K
AL M A R, b S O B 55 3 (12441
B, BEFLEER L X 10* 4 iR &, MEE24 h)G
Z UK L 52 10 min, PBSTIEVE3 IR, &HIK5
min; 5% A8 YRy EF 110 min, PBSTIHEWE3X,
XS min; MA—HRPUKRC-kitEEH 2 50
BEIgGHUIAR(L © 100), 4 ‘CUKFHIE L%, PBST
k3, A —PiDylight 488 Conjugate
Goat anti-Rabbit IgG(1 : 200), 37 CH; It
JeiFE 1 h, PBSTIfE PR3, o piir KA
W, B R TS IR,

1.2.4 X R FICCAE KT B Moy 4 2. ZRGfRE:
il 2% K B B ICCHA Mgl (U7 A 1.2.2), Hefd
F964LMK, FFFLEERI X 10* 4 &, 50 mL/L
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1 ICCHSRETE(x 200). A:
ICCHIIER; B: IEETOLBMEERICCHZIEEE. 1ICC:
Cajall ] T4,

WBEETRE N

CO 53R 4 N B 3224 him, %I B FLINA
20 uLiKE NS mgmLIEIMTTHR; 774 h, 2
REFRWE, IIN150 pL DMSOUE & 10 min, $#3%30 s
Jei, BEFRICEYE K492 nmAbdl 6% (optical
density, OD)H, 3FFRMUM [R5 7= 56 A 4k 22355
I, a5y AHEAE G TR R 2-14 R BiR
EeAE, M2 ODAA, LA F=4H M ¥ R B RE AL AR,
CAODIE AR, il 1240 B A4 it 22

1.2.5 CCK-8:% 4 MICCHy3g 74/ A« BuA K5t
HIAICC, & REHHE IR B0, R HUS
BeRh o6 LA, FEILEEFI X 10* 4l i, 24 hjg
PRI IINS% 10%- 20%HK i 1 28 i 7 T
BB 24 13 J 10% 2 3 SC I & 25 13, 2
HE 6, THFMEEIR24 b5, almA
10 pL CCK-8, &4 hib, BEbriLA450 nmAy
FWA 630 nmIy IR, R SR &R
H.ODfH.

1.2.6 X g B AR MM ICCom e B B0 B A Kt
HIAICC, & REH A B O 5 T B 2 6L
B, FEFLEERP T X 104 &, iBE24 hs, 7
FILNIHREIREE, 5% 10% 20%IK FE [ 5%
A B T B0 26 135 J2 10% 22 3% S R 45 24 135
S BIPER FICC, 24 hJ5 & RN 10 IF 80Ul
A1, 700 mL/LUKE L EE4 ClE e &, &
A BRI A B R AR SRR e A IS
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0% H 40 AR A 2 (e IR 4. SEae X dE i FIBD
Accuri C6 SoftwaresbH .

1.2.7 Western blot#aMICCJ5 #1%& & CDK2.
cyclin E#yA&ik: BUEKXHUHICC, & R
B O Ja VB R e FLAR, REALEER X
10°HI4n A &, WiBE24 hg, 35 R fLINIHES 9%
B, B 10%3R BE 1 S8 5H B 1550255 24 1L i B 2 39
SR 25 IS 4 AER TICC, 24 hjE & ivd
PBSWE#3 IR, BEIKS min, FIERFE A%
5%sRPBS, JIA100 pL%1%PMSFIRIPA4T i
ZUART, AR E T ICERAN M, VKIB30 minj54 C
12000 r/min 20220 min, "B _FiE R, BCAVE
HHEAWE, B30 pgE A S5MBM EREZE
MR A, WK A PES min, B Tk E&H. A
££10%SDS-PAGE%) B i3 25 J5 4% 7% %20.45 um
PVDFfE. 5% 4k 3 FIPVDFREL h, A
cyclin E. CDK2—Ji(1 : 1000), 4 ‘CiT#. ¥
JEE3 IR, BEIXS min, JIAZIEZHL(1 © 10000),
37 CWFE2 h, PelBE3IK, BKS5 min, &5 H
Odyssey A LLAM SR RGEFAT AR, 8
iZ Quantity One 4%} Western2k 77 47 & & 5
#r, LAGAPDH{E A AR, # 52 H A5 2 A HIAH
X RIBE.

BIrF A P L A Dimean £
SD# R, IR HSPSS16. 0% F k7. P4 LA
EHEIECR B2 7 Z 3 HT(one-way
ANOVA), #5757 %55, 4H18] e 40 P9 95 19 LR
LSDJi%, #7757 ZEANF5, 4] S 4 9 95 19 L AR
FiDunnett's Ci%, P<0.05 92 745 Gi it & L.

2 BR

2.1 BHALTHICCH S HEEFE5-7 d, B
ARG, Mk R =MV ERRIE, ik HA2
AL R R, AR R, Mk
JE L 20 B S5 A, MR OR, A% R R s b (1
1A). 1CC kit [F G i 1% 2 BRI 52 Ak okt B
F, UYL ik ay i B 9% (1 JFAR 4T i AT
RS PEc-kitsE A %%, WEIBHTR, & BEH
JBHTE.

2.2 ICCHy A K wh & H13-5 d A K Ak
W, KRS, 6-8 dibTAE KON, 1h5E > 3¢
BT, SHORUUGHENF G, (R X R
58 A KOIRES (E12).

2.3 BLAICCH AR Ay bds 525 A4,
SEEH B S 25 5 S K R X 10% % i

4795

mel % g 5

K B il it ) &
S HITHCA 2
A E, WLE R
BT HCA 2 f ik
kS KRR
ICC# % rh, AR
Sk U AT S ST
B W3 1 AR
SR T AL 69 4k R
BUH), AR E R
WA TR Ak
VB B 3h A AL
L V-9
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REBKIIRAE
ICCA K&, 12
g A, X T AL
RSB ITHE
75 B MHh S ERE
M R R T AR 09 AE
R AUH, T A s
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OD{E

0.5+

0.4+

0.3
0 2 4 6 8 10 12 14 16

t/d

2 ICCHYAEACHRLE. ICC: Cajalla] Ti4H0E.

S7 P 24 13 2H T S R 3T C C 1 Y BE (33
P<0.01). SEHHBE IR 2 1035 & B 20 9 EL AL
H, 10%- 20%3 5 2H 36 58 20 RAR T 5% FE 41
(¥1P<0.05), (H10%520%K LM LR 2= 7T
Gt L (P>0.05). 510%% 7% 7 5 & 25 1L
T A BUAE, 10% 58 57 B 307 24 1f 3 242 ik
ICCHYTEA % 7:(P<0.05)(K1).

2.4 BLICCHMM A iR 555 4,
S g HCR 24 ML IR BE 2 S 10% 2 kAL
i 5 24 13 2 35 ] B 2 52 =G /G 3 KX S T L
B (3P<0.01). SEHHEE B 25 135 240 P LU AR
H, 10% 20%3K 5 4R = Go/G 3 B 1) B2 3%
I F 5% FE 24 (1P<0.05), 20%IK £ LR T
10%3K & 2H(P<0.05); 7E3 = SEALL B 1, 10%.
20% R B ZH TR T 5% FE 4H.(35.P<0.05), {H
10% 520% K EHNKZE R TRITFE X
(P>0.05). 510% 2 ¥ 7.l & 24 13 4 LL A,
10%- 20%5% 5 A2 24 L35 2 35 ] d 25 42
=Gy G, K SHALL 1 (38.P<0.05)(#2, K3).

2.5 Z4AICCR#& G CDK2. cyclin E&ik#)
vz 55 ALLLER, 10%58 5 T Bk X 10% %
LR 25 A ICC A W FICDK 2. cyclin
ENfI3%35 B Z 16N (35P<0.01); 510%% 1% 7.
Y IME A LR, 10%58 5w LS 24 s 4
CDK2. cyclin EfJRIEA % 7 (P<0.05)(F4).

3 e

ICCJ iz 43 A T B i, AT B s shr e A
WAEH S ERESE™, WK L2 B msh b
SRR I E A R R
8 AL G R AR A Y Bk B i LY A A AE A
[CCHEE /B A BREE R S . B WiE g e 1y
A AL 5 55, 2 B W3l I BEASE5
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& 1 BLRICCIEIEIERMIELE (7 = 6, mean + SD)

Paxi:l ODIE
=878 0.834 +0.02
10% 2,1 IESAINEH 1.175 £0.04°
5% LRI IS AAIER 1.063 +0.08°

1.222 £0.07°*
1.161 +0.07*

10% SRS RIEAR
20% AT AIE AR

°P<0.01 vs ZEIH; °P<0.05 vs 10%ZE T IFISHINEE
°P<0.05 vs 5% SAFRATASRINNAELA. ICC: CajalBRZDIE.

LR R, ICCK & 7 fubsns . AR BRAEH) R
AR 2P B B R O, X AR I
IRIGTT B W3l Bt 1 e s B A1 13 i) R e
VR AL AT IIE 7 ORI, S B T A
] e B2 B IHOR SR AR . R B RAIG . A5
KB, SGE B A%, RNk
VL RXFI AN B W R 2Rk, TIRANE B A
ZUERK IR AR, Fe T S8 B A R 4 1 I R
7RISR A, AR PIICCHYIA A,
MG KT PR FOR T B W3 7 B RS
PRI AT RE VR L. SRie g SRR, S8
B R 24 T3 25 e BE X TC CHY M BE AR FH 2
T2 EV A, St b B 24 L T R
ICCHYAERYENE, MICCHgF e HIERH, (2
XA FH AN Sk BEAR A, 17 LA 10% 3k
FELH BRI, $2 il B IR AN e R 4% 52 R I fie
BEVER]. 20508 94 A 2 T 2 AR BRI 24,
Sl B 3 I A, S 10% 2 7 S
Y LIE X ICCHIG T RCR IR AL T2 H A,
T A TRV 2 1) S SR A A2 245 LT X TC CH 3
FERCR MBS AR T~ 2 7% S 4, DR AN HERR S
B FF R AG BHLY 22 2k 52 AR R 4 T T A2 ik
Bz /5, ABX IR 5 22 58 2SI AT 5T N LA IE.

R E B (cell cycle)se F8 40 H M — IR 5>
FGEITIR BN T — IR > REE K P & I i 4k
&, 200 i S ) A A E o DA SIS AR o5
oy RN, B G 5 o A o A v % 4 i R
I AT DA P 2 B AR B, SRS CDKs
JeeyelinsfIifT5. cyclin Ef2 400 NG, Hi1a1SH#A
FEAR 0 R AT R 72, B I 7 R,
G /ST 55 75 A2 20 o 164 5 PR 1 O B AE
2 el Al 7 A P AR B AR RS S RIECT,
cyclin Bk i, IF 5CDK245 & T8 i L
cyclin E-CDK2K &4, {1 {400 1o Jlsa-£51- 240 ity 2=
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A 400 - B 400
300 300
o] 9]
o e}
€ €
2 200 2 200
o] o]
O O
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Channels (FL2-A) Channels (FL2-A)
C 400 D 400
300 300
9] 9]
Qo Qo
€ €
2 200 2 200
o] o]
O O
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10> 10° 107 107 10° 10° 107 107
Channels (FL2-A) Channels (FL2-A)
E 400
300
9]
Qo
€
2 200
ol
O
100
0
105.1 106 107 107.2
Channels (FL2-A)
3 ARIARANICCHIREE. A: 28 H4H: B: 10% 278 & 251M7E 2R C: SUAIBFRCE 2B D: 10%6454]
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