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Effect of Atractylodes macrocephala decoction pieces on enteric
neurotransmitter and interstitial cells of Cajal in mice with

slow transit constipation
Chen Rong',Zhou Biying’, Zhou Ling’
(1. Department of Rehabilitation Medicine ,Affiliated Hospital of Zunyi Medical University;
2. Teaching and Research Section of Parasitology , Zunyi Medical University;3. Department of
Traditional Chinese Medicine ,Affiliated Hospital of Zunyi Medical University)

[Abstract)Objective . To investigate the effects of Atractylodes macrocephala decoction pieces on enteric neurotransmitter and stem
cell factor(SCF)/stem cell growth factor receptor(c—kit) signaling pathway of interstitial cells of Cajal(ICC) in mice with slow transit
constipation(STC). Methods : The STC mouse model was replicated by subcutaneous injection of 2.5 mg/(kg+d) morphine hydrochloride
injection. A total of 48 Kunming mice were randomly divided into normal group,model group,Atractylodes macrocephala decoction
pieces low, medium, high—dose groups(25,50,100 mg/kg) and mosapride group (1.5 mg/kg),each with 8 mice. After each group was
treated with different drugs for 1 week,the stool characteristics and intestinal propulsion rate of mice in each group were tested after
modeling and administration. Enzyme—linked immunosorbent assay (ELISA) was conducted to determine neurotransmitter substance
P (SP),acetylcholine (Ach) ,vasoactive intestinal peptide (VIP) ,nitric oxide (NO) and 5-hydroxytrytamine (S—HT) contents in the
colon of the mice in each group. And Western blot was used to detect the expression of SCF and c—kit protein in mouse colon tissue.
Results : ELISA results showed that compared with the normal group,the SP and Ach contents of the model group were significantly
reduced (SP;230.41 + 16.41 vs. 146.69 + 15.59;Ach.577.68 +39.35 vs. 281.50 +39.40). Compared with the model group,the SP
content in the low—dose group of Atractylodes macrocephala,the middle—dose group and the high—dose group of Atractylodes macro—
cephala fragments were significantly increased (146.69 + 15.59 vs. 188.25 +4.60;146.69 + 15.59 vs. 201.78 + 4.44;146.69 + 15.59 vs.
307.51 £ 16.94) ; Ach content in high—dose A iractylodes macrocephala and mosapride group were significantly increased(281.50 + 39.40
vs. 400.93 + 12.21;281.50 + 39.40 vs. 422.22 +22.70 ). Compared with the high—dose group of Atractylodes macrocephala decoction
pieces,the SP and Ach contents of the low—dose group of Atractylodes macrocephalus decoction pieces and the middle—dose group of
Atractylodes macrocephalus decoction pieces were significantly reduced (SP:307.51 + 16.94 vs. 188.25 +4.60;307.51 = 16.94 vs.
201.78 £ 4.44; Ach:400.93 + 12.21 vs. 283.79 + 11.53;400.93 + 12.21 vs. 327.81 + 14.77) ;SP content in the mosapride group
was significantly reduced(307.51 + 16.94 vs. 164.08 + 12.54). Compared with the normal group,the contents of VIP,NO and 5-HT in
the model group were significantly increased (VIP;64.47 +2.69 vs. 87.74 +2.93;N0:38.21 + 1.76 vs. 42.78 + 1.69;5-HT;219.58 +

11.60 vs. 276.08 +7.97). Compared with the model group,the VIP content of the low—dose Airactylodes macrocephala decoction
pieces, the medium—dose Atractylodes macrocephalus decoction pieces,the high—dose Atractylodes macrocephalus decoction pieces,

and the mosapride group were significantly reduced (87.74 £2.93 vs. 75.58 £2.08;87.74 £2.93 vs. 69.34 +£2.23;87.74 £2.93 vs.
66.37 + 1.93;87.74 £2.93 vs. 65.31 = 3.32) ;Atractylodes macrocephala medium dose group,Atractylodes macrocephala fragment high
dose group and mosapride group NO and The content of 5—HT was significantly reduced (NO:42.78 + 1.69 vs. 39.27 + 1.90;42.78 +

1.69 vs. 37.43 £ 1.30;42.78 £ 1.69 vs. 35.65 £2.01;5-HT:276.08 £ 7.97 vs. 257.89 + 6.16;276.08 + 7.97 vs. 226.79 + 10.49;276.08 +

7.97 vs. 242.05 + 12.15). Compared with the high—dose Atractylodes macrocephala decoction pieces group,the contents of VIP,NO
and 5-HT in the low—dose Atractylodes macrocephalus decoction pieces group were significantly increased (VIP:66.37 +1.93 vs.

75.58 £2.08;NO:37.43 + 1.30 vs. 42.73 £2.19;5-HT:226.79 + 10.49 vs. 269.87 + 10.91); VIP,5-HT in the middle—dose group
of Atractylodes macrocephala and 5—HT in the mosapride group were significantly increased. Western blot results showed that

compared with the model group,the c—kit protein content in the low—dose group of Atractylodes macrocephala was significantly
increased (0.22 + 0.10 vs. 0.37 £ 0.08) ;the middle—dose group of Atractylodes macrocephala and the high—dose group of Atractylodes
macrocephala both the SCF and c—kit protein content in the mosapride group and the mosapride group were significantly increased
(SCF:0.60 £ 0.19 vs. 0.99 +0.28;0.60 £0.19 vs. 1.17 £0.34;0.60 + 0.19 vs. 1.02 +0.30;c—kit:0.22 £ 0.10 vs. 0.47 £0.10;0.22

0.10 vs. 0.58 £0.13;0.22 £ 0.10 vs. 0.49 £ 0.13). Conclusion :Airactylodes macrocephala decoction pieces can increase the contents
of SP,Ach and SCF/c—kit in the colon tissue of STC model mice,and reduce the contents of VIP,NO and 5-HT,thereby regulating
the gastrointestinal function of mice, promoting the intestinal tract peristalsis,improving constipation symptoms,and then achieving the
effect of treating STC.
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AL AU FR (slow transit constipation, STC) &
5 H 553 2 00— Rl RIS PRI AL B | 218 P
R DL ZEAY . SN REhIsE A% i Re
5383 Ry HMURRRR R0 i PR 22 I Ay 88 3 S0 1]
TEA HEEE 2 ) ZE T4 s B R AE XELIG
A, HHT, STC W A A AL i AN 2, v e S
2EI 245 R B8 (enteric nervous system, ENS) 25 iz #i
Z53B I AN Cajal [8] )57 40 A2 (interstitial cells of Cajal,
1CC) 55 R A P,

WM R, AR BA R dHH AL iE iz ) 4
R EZNUAE R PR SR IR, H0E i
7N, FR A E R i B W sl ) P ICC G
O3 P71 ENS  ZEH 0 38 BT 7 55 R 2
FRHEARE,

ARSI R I3 2 ) M 3 SR 3 A A
37 STC /N B AY 3 45 I 5 235 it 2238 ot P 40) ot
(substance P,SP) | ZEIHA (acetylcholine, Ach) | Ifil
EIHTEI K (vasoactive intestinal peptide, VIP) .—4,
LA (nitric oxide,NO) Fll 532 {4 1 (5 -hydroxytry—
tamine , 5-HT) % i & 1CC Y+ 4} Kl 1 (stem cell
factor, SCF )/~ 40 Jf A < X 32 4K (e —kit) 15 538 %
TR TR ERIR SR I RBEE R R XS STC /NG
FPRICR , 25 R lim PRIV I AR BBBE TR 7167 STC
PRSI IARYE

1 #MREFE

1.1 2 XAk &

A R W M 7 SRV (AR AL 245 4R PR PR — i 25 A R
Al s FIARBERE R R (P a2 R A BRA R ) 5 MR IR
BEYD W F BT B A 2 M B A B0 A BR 28 7)) 3 SP L Ach
VIP NO 1 5-HT 12050 &0 [ Ik 5t A YRk A FRA A
B SCF HLpE TR Ho c—kit BLSEREHUIARFIE B-actin 1 5wfE
U B 9 [F Abcam 24 7] ; HRP #Ric LS4t % F HRP #r1
PCIEHUN BRI [ BRI e R AR PR ] BEbR Y
I H R Rayto 227
1.2 Shpiafethsh

6~8 JAIREL /N 84 L MEMESF:  SPF 9%, g L 7K
A AR B A IRA T, s A 7=V T iES . SCXK (D)
2015-0001, fRIFEAEE L EBR A2 A dUEE = sy i 5
% A I, ORI 20~24°C, HHXHEEE 40%~60% ., FE2H
AN E AR R IE R PEE IR 1 RS A TR

2 JRIAF IR 2R SFOSTC il 45 07 125 0 SCRRARGE , /0N SR L

R 6 41 IE R A B A 4 BRI B 4] BT C 41 B D
H OB E 4, EH 14 K, 3 RE AT &N 7 d 5 R
BUUNRE S ER RS HEE S, 2.5 me/(kg-d) , ELLHEGT
45 d; IE 20 1 S A A SR K B B U R AR
R VR T G T A 2N B R R s A
ARG IFAR AL 75 57 i 2

P rE R TR S R 54 HUNR IER 4 9 HANE A IE
WYL AL 45 LERENL A S 2 A R BB IR
R EEAL | FAARBERER P 2 | P AR B BE AR A s 7 e 2
FIBLYPOAFILL, AL 9 H . e TEEAL S )55 2 KHFRHE
B2y, FRTBRER Ao I v s ) R 2 EIRVE 5 390 43 3R
25 mg/(kg-d) .50 mg/(kg+d) 100 mg/(kg-d) s KRR 5 DAF)
A ZEHIE N 1.5 me/(kg+d) ; 1IE 5 20 IR RIZH 1) 2 25 1 1
oK. LB AR KRG IR ESTEBR G257 d, 42
WA, BT /N EUA R S5 TOK.

1.3 —MHEs

WLEEA AL /N BRI — BETE O, A 46 A o i 3% g it | HE(E
T BB AESE . FAE Bristol 4> 40WE A 4 /N BRSSP
AR GR B IR AT ;2 FONHTHUIR ;3 PN TR
4 GORFR B IR ;S PO AL 6 BORTHR ;7
IKEEE, 1 1.2.3.6.7 YR ,4.5 BNIEF
1.4 Mt

G3 TR ALES S R 2 245 5, W 2 25 2 /0N B 1
B, GRS /NS AEEIR 24 b, EH A AR
BUIREHLE 4 JUNEG 7RSS 7 REGZIRTAS B RZEK 12 h, i
B 2524 30 min J&5 , 2418 HUNR G & AT 0.5 mL,
PRAESS AR I T4, 30 min J& , FHAFUME M F 5 2 38 4230
N FIEECE B A B AT ] Y 4S5 R, T
TRIPIRAS R 8 AR R TR A A HEE RS $ IR
KGR (%) =BT HEEIE RS (em)/AIE 4K (em) x 100%
HEGIEHEER . BUNREEIHAL 1.5 em, 2R BEER K wis iy
Y BEAGREET, T-80°CIKF AT H .

1.5 ELISA ix4&m s & & 4R F SP Ach VIP NO F= 5—
HT 4%

IUARAE/IN BRES W i I 20 3 43 W i 4 IR
ELISA 270 G0 vd W] 45 0 52 45 1 20 21 v SP Ach \VIP \NO FiI
5-HT %,

1.6 Western blot #m) /s R 25 M 2822 F SCF .c—kit & & 4%

B 100 mg A2 EEIAZHEY, B (7 PBS Uik 2~3 X,
RN T AR R I 24 3 mm AJ3EER AT L
RIPA B MR 2030 BOR 203048 vk 1244 30 min,
438 5 min #83% 1 ¥X,4°C .12 000 t/min &5.0> 10 min, U4 I
T8, B R R VL, T BCA 25 e B T 5 k) A 2K P e
B OB ER VTR IR 41 RTINS x 8RR (1 AR SR
M, B KBS 15 min, YEFT SDS-PAGE, LYK Z5 5 H
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HIFE 15685 %2 PVDF B 1, FH 5%BLHE 4 4041 30 min Ji5 0
c—kit  SCF —¥t , 4°CIF & # R ;4 HRP Fric £ Hhi s —
HUF TBST # I8 1:3 000 9 Lb B EATHG RS, SR JE A B B 1
B R R EABHE S NI R 30 ming ] TBST Pl t
JBE 3 YR, ARSI TBST, i M 0 42 R I Pl i, Bk
5 min, % 3 YK, B, LL B-actin TENINZ:,
1.7 %itasm

FEA B 5% i SPSS 23.0 GeHHk A BE AT 3 M7, IR T4
FH Graph-Pad Prism 5.0 F#EMY . 1R AL + bRtk 22
(v +5) TN, ZULN LR R R R T 225007, 2 41 bR
LSD—t f5 i, ki 7KifE a=0.05,

2.1 DRI

TR £ /N BURS P TG IR B R G AT CHERE YRR
FB T B IE R BRSNS 4L/ N 1 22, TH R BE AR,
BRAW AR W T4 | 25 B 05 ARl F HORZE 4
HEAR AR 080 | 28 o I S, PR AR A ) 442
J5 25 41/INEURE B /D S REIRIZE BT RS | SN 5 24 i R A, 354
IRAF YN, HEEREOE 2 B Rl E HeRo G o is i, 14
BOEEFET 6 H 40 R IE R M 1 H B8 A b
1 R B e 1 B ¢ MEREAS 1 L AROE | 4
PE 1 G EEIINILIET 2 HUNR, i 2 AR e 1
FIARTEEE R 5 i 2 ik 1 5
22 RIS R

SIEWA RS, R A B.C.D E 41/ Bt R
TR, 2R A SR L (P<0.01) (E D), 4251 )5, 5
WA LA R A /N B T T S B R BRI, Z B St
RN (P<0.01), SERIA] HER , AR RED 7 bR 4 2
V0 WA /N B A REE SR R B K R v 7 2 U
TE e 2] T, 22 A Gei 2 L (P<0.05,P<0.01),
M I ARBERER - IR R4 U B R g (P>
0.05)(F 2),

F1 BANMREERHEEHELILR (n=4,x £5)

®2 BARWERR STC/MRIZEHEHEZAZMM(n=8 ,x+s)

415 J B %
IEH 76.25 +2.63
HIA A 41 56.25 +2.63¢
A B 2 57.75 +7.72¢
R C 2 66.00 + 3.83¢
FH D 41 62.50 +3.11°
FH E 2 58.75 + 5.44°
F{H 10.403
P1H 0.000

Ha, SIERAIHIE, P<0.01

5 J i HEH 2R /%
IERH 76.63 + 4.10
FRIZ 57.38 +10.36"
P AT BE L I 39) £ 4 64.13+7.95
AT BE LR v 39) 4 66.13 +8.71°
AR BE LR R v ) i 2 69.50 + 8.32"
DU 65.75 + 8.81°
F i 4.707

P{a 0.002

Hra, SIEH AL, P<0.01;b: SHRAM L, P<0.01;c: SHH
ZHAIL, P<0.05
2.3 DR LEMUL SP A0 Ach A&

SIEH A R BRI SP AN Ach & BIRAL, 2578
G2 X (P<0.01), SR O, IR RE RO (IG5 &
21 AR BE TR R v 751 2H RN AR B BE TR v ) 4 SP LA
B AR RE R Fr i3 R R A RN SE Vb b R ZH Ach & SEHIH 8 T
¥, 225 A G T L (P<0.01) 3 FAAR B BE IR iR Bk 2L AN
FIARBERER A PR A Ach LS4 255 (P>0.05) . 5
FIAR B RELR e R i 2 LR, AR RE AR 7 IR 2 R
WEBELR A TR 4L SP A Ach DA S VDb FI4 SP &5 44 1
WREAR, 2R A G L (P<0.01) Vb4 Ach &t
TGeit 7255 (P>0.05) (£ 3),

®3 BARWERFI STC/IMNREMAL SP #1 Ach 2RI

(n=8,x+s)

ZH 51 SP/(ng-17") Ach/(pmol 1)
IEHA 230.41+1641  577.68 +39.35
LRI ZH 146.69 + 15.59*  281.50 = 39.40"
AR 2 A BE LR 2 18825 £4.60°  283.79 = 11.53°
rPR AR BBRE TR 20 201.78 + 4.44%  327.81 £14.77°
o) AR RE L 2 307.51 +16.94"  400.93 + 12.21"
LA 164.08 £ 12.54°  422.22 +22.70
FAl 158.888 146.812
P 0.000 0.000

Hca, FIEW ML, P<0.01 sb: SHAAAA L, P<0.0150: SR
BEEETR R AL, P < 0.01

2.4 R LEHAL VIP NO F= 5-HT 4%

5 IE R e B2 VIP NO #1 5-HT & 7w,
ZRAGITFEE L (P<0.01), SHIH AL, AR BEEEIR
FRIEA | R RE IR b e A A RS Vb R VIP NO il
5—HT DA K IR BE R A AT S 4 VIP 55 52 3 B B B AL
A G2EE L (P<0.01) 5 FIARBERER R 41 NO
5-HT o G225 5 (P>0.05 ) o 5 FEAARBBELR H i
M HE, FHARBRER RG] VIP NO F1 5-HT & i B 7t
5 (P<0.01), FAARBEREIR om0 VIP & 50 8 T s
(P<0.05) , FIARMBEELR i 4 S vb b R 2 5-HT 5 i
WA T8 (P<0.01) , 2534 Go it 38 X AR B BELR A o 51
gl SR NO B oGeiH2E 25 573 (P>0.05) (% 4).
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F4 BARWEBRAX STC/MNREMHELR VIP.NO F1 5-HT EERIZM (n=8 ,x+s)

2H 51 VIP/(ng-L™) NO/(jmol - L) 5-HT/(ng-L")
EHR A 64.47 +2.69 38.21+1.76 219.58 + 11.60
TR ZH 87.74 +2.93 4278 +1.69* 276.08 +7.97*
AR AR A RE R 4L 75.58 £2.08" 4273 £2.19° 269.87 + 10.91°
R R AR B RE IR L 69.34 +2.23™ 39.27 + 1.90° 257.89 + 6.16"
TR A AR RE R 2 66.37 +1.93 37.43 £ 1.30° 226.79 + 10.49"
=RV AR 65.31 +3.32" 35.65+2.01" 242.05 + 12.15™
F i 96.191 19.982 41.601

PiE 0.000 0.000 0.000

i, HIEF M, P<0.01 ;b: SEAIHA L, P<0.01;c: 5 FARBEEEDN A @5l s 4 L, P < 0.01;5d: 5 FAARBERER A =l 4t , P < 0.05

2.5 R SCF kit a4 %

SRV HA , AR BE IR A R R AR BE IR A
R ALY FIZ ) SCF 3 13 2 (0.60 £ 0.19;0.99 +
0.28;1.17 £0.34;1.02 £ 0.30) W W T 15 , 2 9 G 24 =
SL(F=4.54;P=0.003 ) ; FIARBEEER 5 (IKHI AL | IR REK F
PRI FAARTBERELN T R e L RISV R LAY kit 25
& (022 £0.10;0.37 + 0.08;0.47 +0.10;0.58 +0.13;0.49 +
0.13) ¥ W] W Th i, 25 S Biit2# 5 L (F=13.401;P=0.000)
(& 1,%5).

m EEd

L SEE

e A DI

= CRBERERO R
R BRE RO PR 2
. ORBERELRO R

SCF kit

1 :SCF, a: IEH 41 ST LA A L, P=0.000; b : BT 40 55 (4 AR BE TR
F R R L, P=0.002 5 s BB -5 (R B BEDR R HR R 4L A58
YR FN AR L, P=0.027 Fll P=0.019; c—kit:a: IE 7 24 SHORI 4 AH 1L,
P=0.000;b: FETIZ] 5 FUARBRE R 7 sp )i 21 L R B RE IR R w8 7]
YIRIZLYP LRI L, 3 P=0.000; ¢ : BERLL 5 A BE ARG B
ZHAH L, P=0.024

1 2 3 4 5 6

kit MBS - —-

sci (D =~ g a9 o@D ;) )

e — o

TE: 1 ONIER A2 BRI ;3 Sy b R 2 54 O R ICRE BRI
FEL 55 R FIARBERE R Hh A4 5 6 O FUARBEBE TR R i 51 L
B 1 Western blot #ill/NR 257 4H4ZR SCF.c—kit BEHRIAKTE

#* 5 Western blot #& il &HERHEMRIEE(n=7 ,x£5)

251 SCF c—kit
B 1.31 +0.46 0.71 £0.18
itk 0.60 +0.19 0.22£0.10
AR BB RE L IR 4H 0.80 +0.27 0.37 £0.08
FIARBEBE LR ) 4 0.99 £0.28 0.47 +0.10
PR BE LA fe 70 4L 1.17 £0.34 0.58 +0.13
BRI 1.02 £0.30 0.49 +0.13
FAH 4539 13.401
PE 0.003 0.000

T :SCF, 1F 7 241 SRR AR HE , P=0.000; BRI 2H 5 11 AR WEBE TR F i35
FLLIHTEG , P=0.002 ; BB L 55 [ AR BEBE LR A p 3R 4 A0 v 06 ]
LA, P=0.027 1 P=0.019;c—kit: 1 21 SHEHIZ AR L , P=0.000; £
LR 55 AR B BER R R | A AR B BE IR H e 3R T2 A0 BV 0h A
A, 1 P=0.000; BERILH 55 AR B RELR RG24 H L P=0.024

3 3 i

STC J& Frp B “fH R " Ju W , 2 rh B IR 7 A 3
Rtz — HEMF DI BE 2R 0 AU EE R AL R
e S D RE I B B 8, How A2 62 T R, 5 i IF
B CREY], STC /2 Mais” , Rl R 58
(enteric nervous system, ENS) JIRERH 5 [ L R AZ
HAR S LI ] RE 5 1 1 28 2R 52— Cajal 18] 51 40 i —F-
1 WL4H MY (enteric nervous system—interstitial cells of
Cajal-smooth muscle cells, ENS-ICC-SMC)F:A i g
S, LA 2 Bt K E R R RO 3
R ALA K, ENS GLHE VIP BEMIZ LA SP fiE
Pzt 2 MEENIRRE LT, X E s ST Re i
FEPNIEM . WA, VIP 5 NO BRI, 3
SR A bty 18 3l - L A5 0 B B
5-HT FZAFAE T B i Z A g A0, B B
FHTFEIAE i al I Zh NP Ach B, Ach AT
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il 5-HT BeMZociE3h, BT A&/ SP Xf 5-HT &
HWVER, M S-HT VEH Tt 2o B SP.,
NO , VIP S5 2538 T 0] & 44 ENS X 5 W18 Dy RE i
TR L 1ICC 4L T8 P9 0 i e P 40 i, 2
Pzt VR FH SR AN, 2 5 R bl 405 5 1L
R e 5G5S A, 1CC 1Y
B SEERR ) o—kit K SCF 454 580 (1 40 i
WAE 556 Sl 2 Cajal 2650 % A 728 Ak i) o % J
B, BRI, e—kit Fl SCF R ik B4 RRX —{F 518
SIS U

HRAE b 2= 0 a2 AL e T, 19 s A AL i e
JIV S HET G B AR RE 10855 , ia e SR
ERZIRAE TS M S Z 2 rAR, BTk
EHRORHER A AR KGRl A R
JrRE, WREEATEE R AR FIARGE R RIS I 41 20K
B8 H 4(aquaporin 4, AQP4) /K-, Ty /Kl 1 £
1 3(aquaporin 3, AQP3) /K My fin KA & K i |
Tt v 3 e A E 2R T B 38 A% i SR B S0z
FHIEAE 79697 60 1) STC &Iy s & , H 2505
FIARFIRRIEOCR . B KGR FUARIRYT
60 {5l STC., F8 75 HEA J 11 0 Ao (1] 3 i Ao 28 R
52 EARER ARSI F ORI RE R R KA IR
08 3 O A A ol 200 i il 28 T 5 3] 1) SRR
FIARKR  ARIGERRIE ) ARG AT A ik} R4
JE A U BB A R AR 25380, T I,
ARSI A T STC /N AR AL AR T AR B RE TR
% STC /NIRRT RCR AT Re R AVE AL

SP M IT)@ THKAEAR 22T, BE T4 i i Wi
12 Sl FUIEH AL E 1 WU I E, Hutson JM 450
WX 200 244 STC JLE AT BB IG K, K2
13 (JLEA SP =, Ach JEBEN e T8 i
T [ A M 2008 T, 2 IRAR e 2o |, 5
T VBRI 0 2 Rl M 2RSS S P A B
WUt  BF9E & BIL, 30 44 STC H AR Plcst
J&i F ELISA A& ML Ach ZKSF- T, & ifg e 0
FHRS M STC /N FARRL, 28 AR-E 9 R R I6 )T
J&i ,ELISA Kl % B SP #1 Ach ZKSF3 7455, i fie
PE B W TE -1 WU, s 78 1 I o0 10 e 5 e
AR, ARWFFTEEF TR BRIV SP AT Ach £ 2HIE
FIEF AL, AIARMEEER A IRY 74541 SP Al Ach &it =
THEAA 5 RIS R —3, R PR RE IR

R RETHE A I 2 SP A Ach i, DA TTTRE N iz B
PR IT4 A e DRI % 5, iR B4 2R YT STCHY
H,

VIP S22 2 50 P (1 —Fh S S P R A pf
o3 5T, M2 TT R LR Rl 2 AR T 22N
Ve T 8 15 E WL B VIP 320K 8k W 5 5 45 15
WWLEFsK . BF5E o, ELISA Il STC K UL
VIP & B &0, R L SR BERE (IR STCR
FREG AL VIP &l AR5 R IR R A
FI AR BERE K B IR 97 45 /N VIP & s 3 8 TR
A IRIT AN VIP S R TR I A
WERELR AV B REREAREE I 4l 8 VIP &, 5Eh
WFFE R UE R VIP 78 B iz shJd 35 Hh 35 2 i 4 i
BON;—35 ., PRI, AR5 4 B L T BERL A AR B
BELR 3l 2 FEAR VIP X 5 18 i 9 i 7R AR i B
7L

NO B AR R ARE ARG RED il o e
(1) —Ffbf 223 0T, ZEAR N 5 B — S8 AL LA 1 (nitric
oxide synthase,NOS) 35 B A fig A= it ARAZ LS5
W5 & B0 1 AR L W A0k 7138 43 PG STC AR 7 K B
ZEHALZ NO i, 180 NO BHPEAm i ek | b
Jnsi 5 B TS LR , 2 B i ey 7 A A
T g R AU £ ARG 5 7 B BH SRR AIK STCR
REEIALLEUT NO K- NGB ERRAEIR . AT,
A R IR STC BERIZE K BT NO \NOS K F- T+,
By =L RBEEIRITE, MIET NO NOS 7 2 &k
RAARIO ABIF TR 25 5 S, AR BE TR R Pl B b BT
NO i, 5 LRI 45 R —20, X Ui i FEAIRNO
i AT MR ERMAEIR

Wy 5-HT F 2253457 5 1 18 (% s N K 248 e A
W2 oe B R N R R R A A AR
WF9E & B, S-HT BEVATT ARG | 10i 1% 26 e fs A
FOAEAEAR ICHE, nlamad B3 S—HT 3GY7 MARE 5 i
(ALY, DT4R S S5 20R F R B IR HE 15 1A #E ST STC
K ERBEAY FF A R FCHAR SE AT LB JH STC R
R4 md 4l 5-HT3R (5-HT %244&) .5-HT4R mR-
NA KA et miEsh 1, DS E T
7 STC/NRILTE H S-HT & 1 BB 3 , &34 7
TRIT A M S-HT & W TR, AR iR
AL A] 5T T M 5-HT &S0, ABFoess
IR, AARBERED R AT W R REAIE 5-HT & &, X —
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S50 5 /N BUADARS | R (E A8 b s R —2, L,
S—HT J& WAL 4T P 28368 ST 2 AT o kA
SCHDINS (Y SR BN 1 &L 02 S 2 ]

c—kit Fl SCF & [F & 35 & 4 45 I i 22 5 °F- 3 UL
TR E B R EED, BRI, 45 AR
7 fie S 2 T e A AT i R R RSS2 21 1CC -
kit SCF 25 4 & c¢—kit SCF mRNA Fik/K - @i
FEEAAL 1CC Rk E MAE R SCFle-kit 5 il
R A A IR DU B B S 3 R A2 R ki
SCF & %11 c—kit mRNA SCF mRNA AHXJ & &, )
MEAFNEST STC RELAIFEH™, STC K SCF A c-
kit mRNA 58 [ 33K K P B 0 00r B A I, 30
B SCF/c—kit J& STC K FRHLHIZ—, Aj25 H
T E RN STC KR e —kit Al SCF # 1 & 1A 7K
-, LLRTE SCF/e—kit {7 8 1%, ik 1CC MK &
B, s I i i 7 A TS ) 5P LR 4 1
T, BCEEAME R, ARWFIEE R BN BRI /MR
SCF c—kit ST IEH 4L, FAARBEREIR R iR I7 441
SCF c—kit 7t i TALRIZH | 55 BE A 5% i 245
— 2, XU AARBEEER A BET 5 44U SCF
c—kit B &5, T SCF/e—kit 15530 i 1wt i
FHEAR

25 LR AR IESE F M i STC /)N BRUAR
RUJ kT 5, MR R BEEE K R 1 J8JS ,STC /iR
FHEFRAER BH 0 53 , T i 1 STC L7/ N U 3 HEF
R T EE L SP Ach Fil SCF/e—kit &, FRAIK
VIP NO 1 5-HT & & , i 15/ BUS B D e,
PEVERATE NG 5, MOGERREIR . ASRAUHIGE T H
ARBEEELR % STC /N ERIE YR, (A ek AR B R
[Fi) it 22368 S R IR S T B PRI 2 B AEAE D
[ S HEHU/E JATT7 STC BYTEARYE AL A I A 1Y
Yy Rt Rt — 2B T, LAY S 3 A b B B R
TERE LR R IR 25 BEAE F B AL, SR RO FH B9 SEA
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