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B AU R 2R MR IR N T R BREE B, 1954 S5 M T 3 0 DX IR R 185, 215009

(BE] BH HKiT@567 05 mAEA (STC) TR ., FHik H24 ASD X RAKALL A E
W, R BRHEREILAA, FHE6R, REFHEIN, ERBMAMYER LBRER T RIS AT
HAKEF EAEISTCKABER , FE RS )G KRB BRHAR AL TBR 7R 18.63g kg BT, ZiVLh
WRRLTHRLO60Smg-d #E, EFHAEALKRILTI0ml-kg' AR EREF, &MY FRHEF 1R,
HETR, RE—KREFUWNGHERZAXREETES, B@EASKE; 10%ERALZEZET, 30 min /&
HHE Ak & ELISA Aan b F P §ikE (GAS). H3h& (MTL) RE; HE EEMRLEMALRET
A, MAFHE-TEKE-F K (AB-PAS) L ENRLEMER > LHIL; ERHEENEEMBALARMREHN;
Western Blot =AM & a2 F @l -F 24 (C-kit). FamBE-F (SCF). A% EEaS5 (ATGS).
Beclinl . E/EMXIEE G B (VAPB) . % & B 282 A B2 85 40 ZL /F 1 & & 51 (VAPB-PTPIPS1) % & /K -F;
Real-time PCR &4 25} 2L 4% % C-kit. SCF. ATGS. Beclinl. VAPB. PTPIP5] mRNA /K-, % 9% 284040 )|
M a 2R SCF. C-kit. Beclinl, ATGS5 k3£ ; ELISA XML MALRSE T (Ca¥) 4%, &R SHriga
i, BAMAXRERFEL., 2REKENE TR, Dt Z%K, o2& GAS. MTLREKIK (P<
0.01); MEARKRMAHKETE, MERE. WEELH; LMMALR T ATGCS, Beclinl mRNA £ A & K& &G KT
PRI G, Caa K (P<0.058P<0.01); L4 R TL&MMATEA T, ARG S, 5444
Yo, AR GMAR LIS MR R ERBEK, EREARE D HIER RIS M, oFHGCAS. MTLRE 5,
LR Ca” A F 3, Beclinl, ATGS & & K-FBAL (P<0.052 P<<0.01); Z5ME2F B ARIK 40 fL &
RER A, mm N BEARR Y BAR A MATGS, Beclinl mRNA & A A&, 329046828 SCF, VAPB,
PTPIP51 mRNA #3459t %, Beclinl mRNA £ i 4% (P<0.053 P<<0.01)., 53V ehmbs, @185 %40
W, BRAEKRE FGCASKRE., WAL Ca4EE . CkitRFFAZ, ATGS. Beclinl K-FBEAL (P<
0.053% P<<0.01), £5it @127 T a8 LA KA h— W R P ZAE S VAPB-PTPIPS1 . &4 & ik, #4% Cajal
B R dm Rl B, ARBEIRE ) A, A B EAR AL IR

[REEiIR] BEHAEA; AE; 455 F; Cajal Rml; ERAMXIEE G B; & O B2 555 840 2 1F R
&G 51; @17

ESTE : [FH 5 DR 208 1 d i MAk gL 0E boo 12 0w 4 B 5T IR
(GWJJMB202510010120) ; VL3545 H S8R} 2 44 (BK20211085) 5 VLA H1BE
25 JRITRIIH (2D202528 ) 5 5 M 17 B0k 1971 _F 5 H (MSXM2024028) 5
R BREER 11730 H (ZDXM2025016) ; 73N T RHE -1 H (SK'Y2023067) 5
I N T I R F A5 0 297 R £ T (L.CZX202213) 5 W I LA A AT FRIAA
BHIFI H (GSWS2024052) 5 M T AR R AA 624 L (QRC2507)
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12 AL F{EFL  (slow transit constipation, STC)
SEYREVEME AL PR ULAE AL, 245 T RE R (E AL Y
55%, EELRIUNLEIHIE S ERNE | NS YHE
WAER M, STC RIRHLIIE 4%, S5Mash I Rase &
BRI Z — ', Cajal )40 (ICC) 1ENE
Jo TN A A, s BE A RS STC Y A& AL
VI OC Y . HETES &+ (Ca™) $R3% FiiJe
1CC 20 i 7= A 48 I 67 19 SR R0, Ak Ca™ N
T S N 5T 90485 2 BT Ca® R R Ca™ PR LS
SR 7 A A RN AL ) SRl L N
W SRR 9 35 2 [ 4 A B A R S P 5 I -2 R
REAE, 540N Ca 5 S UM . M
Jo X5 e Ca™ FE ), 15 30 38 B 380G, K i i 4
Ca” Wi, FEAMN Ca RSk, A AN
PR ZRRARFAOC BT (MAMs) 7] L%
HARZRARSMNE S N BT, 7E Ca™ iz iy i F vl
FIEEAMEH Y, MAMs b A9 5CHEE A1 28 ¢
JEE B (VAPB) AR 11 i 24 92 B4 12 T AH B A
51 (PTPIPS1) AHE AR AT LB l— 1> R
My Cafa s ™ . AW &AM, L8 VAPB-
PTPIPS1 ()& 3k ] LI 5 PN Jo o) — R AR 18 5
AL Ca™ PPN T I s iz B kiR i s 0. TR
I, 457 VAPB-PTPIPS1 % ik A fE i 1< 184 58 P
AR AR S iz Ca™ NS ICC 40 A F W

STCJR FHBE2: “fHRL” Julk, rbBs2yimad i
7 ICCIRYT STCAH MG M IR AT AR 5 52 1)
2 IR HEIG AL Y 2 Ak EATERAZ I Y, JR 4
Al RA 5 B25 G Y7 STC 2K 5 W% . miil
WEE ™ CUESE, 3 0] 3 g STC 8 3 i
FHOGAER o BRI, ASBF5E D VAPB-PTPIP51 f& ICC
46 19 AR B R T E B R 9T STC 1Y T REAE FHAL
il A PR AR AR HE . ARSI 2w mt R 2)
2B AN T e B s B sh A PR S D1 4 A AL
(20241202-006) .,

1 #R5H*
1.1

SPF P SD K L35 H, 6~8 JEIily, 1)
220~250 g, W A LGS AR A BRA R, A
FT R EA RSt S s ivral
IES SCXK (97) 2022-0011, falFR 8. i 18~
20 °C, MBJE 65%~70%, NTICHEBIREE 12 he
1.2 %4

MmN HAR30g (5. 241126), %

E30g (5. 250117), WK% 30 g (5.
241009), MIH15¢ (fit5: 250114), FR M AT
A RAR: RE(15g (S 241109),
12 g(HE5:241203) , BRfz 10 g(4iL5:241217)
215 g (465 241204), ¥R 1S g (L5 .
241202), HMTTRRPAGIRF A RAF ; FEHE
10g (it5: 241122), £%5810g (5. 231214),
BikH 15 g (415 . 240806), 7R & IE R 25\ A
BRA ] . R A 25 R BLE . 08 YRR
1.863 g-ml" (Y25 . FHMRIEWR T e (MCE &+,
k% 10 mg, 5 HY-B0418A), Ll 0.2 mg-ml™
EIR T MR 2 . MR LR (BN
Fr il 25, A% . 5 mg, dit5 H19990317), i il
0. 8025 mg-ml IR &K .
1.3 EZXABALE

AR B 417 . RIPA M (B3~ KA
Y& R ey A B A A, AR S 4 Bl S1873,
PO013B); BCA £ Ik B ol & (AL ot B ik
W AERHEATIRA ], 5845 E162-01); T4HAEH
T2k (C-kiv) Puik, TAMAF (SCF) itk .,
HEEMCE S (ATGS) Piik . AMEMCE N
Beclinl Jif& . HRP —Ht (I =& EYH AR
AN, B854 Ik 18696-1-AP., 26582-1-AP .
10181-2-AP, 11306-1-AP, RGARO11); KKl W
£ (GAS). HzhE (MTL) ELISARHFI& (LI
R AR A RA R, 585 500 MK6744B
MK2032B) ; Bl FH7 5 -1 iR 55 ¢ (AB-PAS) 4+
IR & . IPAREY . BEA (R RURCR
HEVHARA R A E], 525735100 10262411.08202420,
07202415); 5 & R EmNH & CGia XAy
ARG, $8551063S); i RNARBGLH &
(RIAMBH A RAR, 185 DP424); WP
(B TAEY TRBGARAF, 1845 500048-
0001) 5 ¥EPEmAy (1 25 8 Wb 27 iR A BRA |
P25 7440-44-0); DBA Yyl (H M B 94
RIFREABRAT, 525 KIT0038); & ., #&
FRIEEW . R (FEE Ted Pella A H], 1857351
. 18426, 18456, 19481); fiMR4Y (26 [H SPI
CHEM A #, %5 10099); #&¥0HH 6% 1 B
(VAPB) Hifk . s 2 BBk e AR B AR & 51
(PTPIPS1) Btk [Ziife (dbat) AEYRHE AR
ONFE], BES4 . YN3532, YNS982].

JEM1400 B33 G 45 ( H AR TR &4t
UC-7 BT AL (BR-RAEBLIK A 2w ) 5 CX41
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RS (HARBEAME Bk S4t); YB-7TLF A
YIRS ARHL GG E ARG BR A D ;
EPOCH2 %Y fiff b5 A ( & E A 15 A 25 A R A Al ) 5
Stepone Plus 7Y Real Time PCR ¢ ( 2£ E Thermo
Fisher 2% @ ) ; POWER/PAC300 %I Ht, 3k {% (35 [
Bio-RAD H FRAF]) o
1.4 o, ERRLHTE

N SR VRS, R 24 FUEPE SD KRR H
(STl = s 7 S | A R i L E25 N (11 LR/ R
VLRI, Fdle H. BRIEWAI, HAKH KR
YR AR IR I UR T e 20 mg-kg'-d™ O I HEJHE 1S
RH2IK, #L14K, HHESTCREBIA " X
SRR IHEE B RO . R T L HEfE PRI
LR RI ) . IEH ALK BRI ) 45 7 46k
A B KT .

FR PG Fi A P SL g 45 5, AR e H
30 5 37 2H R B 25 T 38 {77 245 W 18. 63 g-ke ' T H
RS TG RF R 6. 3F5) 1, ZLUb ORI 20 K B4
THEH 1,605 mg-ke ' -d"WEH , IR A MBI K
AT 10 ml-kg AEBERKHEY . S£AMFHEY
1R, 27K,
1.5 WMERIRARS 7 ik
1.5.1 E2EBEHKAASKE EE-WESE,
EAEIK, 24 h JE WA H R 1 R4
i, THRZEMEPOR S, IR (BB R ).
VTR TR IR AR T obeE , HEREIRE S 110 °C,
BFE 3 h, T 5 AR FPREEME R (RP 285
i), TR SRR [P KR (BRI E-
T2EFE) MPEEFTEX100% ],
1.5.2 #m 2 2ihn e piatmshse ML
RS, H10% TG PE R VA WHE S , 30 min f5
IO . BUH AT T E R E e B/Ng, A mEs|
PAIUESIE- VAN 7L S PR RN WA B S S Tae PN
T4 24 LA 8 380 e A T 0 o g 25 A0 DA i 1 28] [l
WA, RGBSR NG R
T N A A e HERE B/ Mg 22K < 100%
1.5.3 ELISA k% m fo 75 F GAS. MTLKE
TE A% i DI RE I S 57 UG 45 20K BRI BRI, %
30 min, 3000 r/min B.0>5 min, B34 9 em, H
FJZIME, # ELISA 300 & Ui B4 . B ba Y b
450 nm &b, LAZS (O BREL R bRiE, KRN 45 LG
FEE . H] Curve B2l AR HEIRNA M Z2, I
W FEAE AR Curve M 1R, 1A 41 GAS. MTL
R

1.5.4 Real-time PCR ZAM 2 %2R 4% C-kit. SCF .
ATGS5. Beclinl, VAPB. PTPIP5] mRNA & ik R
H Trnzol ¥ 48 U445 2H 45 I 4L ZUFEAS S RNA, DL
mRNA AR, W55 5% cDNA, 85 S% =1 n] 15 3%
JFAT Real-time PCR JZ v/, #7944, 12 Primer 5
BAFEITE1Y), PCREIY AL 5N B KB FHL
ARAF G, 5IFH R, EiE PCRY HEFE
FF: 94 CHIZEME30s, #EALLTNAEH: 94 CAE T
5s; 60 CiEk30s, 401G, LA B-actin A
2, i ] ABI Stepone Plus AR LA PCR 2 v/ Ci
B, FAEX @ TR H YRR B 287K, AHXT
TR EH 2 FIR . B REAI T H R S 3K
K1 KREWMHAL C-kit, SCF, ATG5, Beclinl, VAPB
M PTPIPSI 5% %3

Table 1  Primer sequences of C-kit, SCF, ATGS,
Beclinl, VAPB, and PTPIP51 in rat colon tissue

FEH 73 (5'—3") ok
B /bp
C-kit Ff: GTGCCCGAAACAAGTCATCTCC 113
TFif: GGCTGAGGGTTCAACTTTATCCAC
SCF ¥f: CCCAGGCCTACAATGGACAG 75
TFif: AAGGCTCCAAAAGCAAAGCC
ATG5 ¥ : GACCACAAGCAGCTCTGGAT 173
Ti##: ACAGGACGGAACAGCTTCTG
Beclinl 7. GGGTCTAAGGCGTCCAGCAG 114
Ti#: TTCCTGAATGGTCACTCGGTCC
VAPB ¥#: CACGAGCTCAAGTTCCGAGG 252
Ti#: GGGCGGAGCAAACATAGACT
PTPIP5]  Fii#: GAGATTGTCGGGGAGGTTCG 82
TFif: TCTCCCTGGCAAAAGGGAAC
B-actin Ff: GTCGTACCACTGGCATTGTG 180

i TCTCAGCTGTGGTGGTGAAG

W Cokir, TN T24K; SCF, THIMKHT; ATGS, HWE
MG ITS; VAPB, BEEAICIEE 1 B; PTPIPSI, [1BS & M0k
FREAN HEAE IR 1 515 B-actin, B-WIBHEM.
1.5.5 Western Blot &4 m| 48 #% 28 2% C-kit. SCF.
ATGS. Beclinl, VAPB., PTPIP51 & & K-F HUK
SRS B 220 100 mg, A RIPA /#7100 l, il
% RE S IR E 1T SDS-PAGE #Efi, 2T HL Wk %
%, BB, PVDFEE A, 4 CFLRACkit (1:5000) .
SCF (1:1000) . ATG5 (1:1000) . Beclin 1(1:250) .
VAPB (1:500). PTPIP51 (1:1000) —¥ii&
A, WHPEPVDFAE4R, A HRP ZHt (1 :1000),
37 CIA 2 he MBI BEITFA, Image] 1.8.0
AT EHR AT o3 A b 2R
1.5.6 ZmLomm IR Bk B i 45 i 41 4
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100 mg A BER K SEA T8 BS HA 4% 2 5
HATE S . WK, B RS, f s,
AUV R . BAKE - (HE) Yetaisgst il gl
SEAPRAR AN AN R8s TR B ;. AB-PAS Y (8 W 52 245
WAUZ . ZEIEZ R | MR AN B L B Rh 2 b
W) I A I 22 S50

1.5.7 SEnLmasmitFzEaRE K
A LAY R S 20K, KSR R, L
W P S A A D, LS I T, A
—PLSCF (1:250). C-kit (1:1000), Beclinl (1:
200) . ATG5 (1 :2000), 4 °Cid /)5 im HRP —
Bt (1:4000), BERRERZE W (PBS) ¥k 3 K5
TTDAB W, JARREYaMir, BiKER . 95
KR YO MR i {0, DAB SR kR B B
Fib, BMBEWE G RER G, i H Image Pro
plus 6. 0 FEE 34T 72 Geill 2 8 (1 FH P e 2k X 38k 1) °F-
Bt B CREORE EE =R 0% G R
SNTITEADN

1.5.8 ZHEENRKILmABHMEN BOKK
TR AL 1 mm®, T2, 5% % R E E
4 CHRAE . BUBYIH S5 i1 4t, PBSIEPE3 X,
BEYK 10~15 min; 1% 82 B @ W E w2 h, BEE L
B Kb B, PRAEMIRIRE, B, BT R LY
RIG . 3% TR MRS FRET WYL (8, 35 G F B L 5%
I A

1.5.9 ZmR Ca e 240 B2 100 mg 45
A, Tk EanAGE AR BEK A THS A, T8
AP AR IS G T4 °CL 12 000 t/min (B0
£9 cem) B0 10 min, BB K50 AL 5
A 96 FLARHT, TA 250 Wl B TAE ., BEIRS)
J& TEIIFE 10 min, [ HEEFMUAEWEEE 575 nm
AW E WG RE o ZeIbRUEIT I, AR br o Hh 22
IE LS Ca™ F &

1.6 “%it3rmx

* H GraphPad Prism 10. 1. 2 WAF AT Bt 5
Br T B SRR G 1R A8 00 A {8 5 1 22 (es)
TR, ZHEBARNR BRI R I 200, P
AR R LSD 4047 . LA P<<0. 05 Fm 22 A 4iit
PR
2 #R

2.1 BARKABRIERBASRE, Dt f
Fa 7 GAS. MTLRE rbix

F2n, HIEWAE, BRI K RIS OR
B FBES KR NGHEH R R TR, INE
GAS. MTL¥RJEFEML (P<<0.01). SR AL,
I8 7 A RN BV A 2H K BRSO . ZEME 5K
R NBHESERIE N, M7 GAS, MTL ¥ T+ &
(P<<0.053% P<<0.01). SEEvbwb M4l tbis,
AR . 2SS KR ANMIE GAS ¥k B T
(P<<0.058¢ P<<0.01).

2.2 BUKRALMULEHE £ E . AB-PAS £ & 5%
W4k R b

Bl 1R, TE 5 20K R4S W 20 28 DL IR AR 4540 1
W, HESEAE, MOIRANA SE L s BABUZ K R A5 A b
. WUZAE M, Faas R B I 8k, R 40 A ]
B, WA, HEPREEST; EHA .
SV LRI K RBE IR R B A AR S, 45 L
SRR, RS UREERE N, AR A M
2.3 BLAKRKLEMMLESCF, C-kit, ATGS, Beclinl,
VAPB., PTPIP51 mRNA % ik b4%

F3n, SIEFYIML, BRI KREEHA S
ATGS5. Beclinl mRNAZKiAFHE, SCF, C-kit, VAPB,
PTPIP5] mRNA RIXKFIR L (P<0.01), S
TIZH [ #, %4 ATGS . Beclinl mRNA ik [
fi%; SV WAFI4LSCF, VAPB, PTPIP5] mRNA $ik
FH5, Beclinl mRNA FAFHIR(P<0. 055%P<<0.01).

F2 HAKRB/MaHESER | BB KR FEPREL T GAS. MTLIEE LR

Table 2 Comparison of small intestinal transit rate, fecal water content, fecal pellet number, and serum GAS

and MTL levels among groups of rats (x+s)

215 AL 2 R A PRI % AN HEE %% GASHJE /pg-ml™! MTL % /pg - ml™!
IEH 4 6 17. 67+0. 42 55.66+1. 08 67. 18+3.03 352.92+33.25 428.09+42. 29
HEAIZH 6 10. 170. 60" 31.52+1. 66“ 15. 80x1. 20" 161. 64223. 65" 226. 17+35. 65"
SR 7R 6 16. 17+0. 48" 49. 36+1. 29" 62.70+4. 13" 281. 67+36. 04" 342. 13+43. 33"
R AIEAE) 6 13.0020. 37" ¥ 39. 54+0. 70" 52.34+2. 92" 220. 77+40. 197 © 300. 65+29. 17

. GAS, Hlb#E; MTL, B3,

a) HIEWALLE, P<0.01; b) SEMALLE, P<0.01; ¢) SERALE, P<0.05; d) SHlEHALE, P<0.01; ) Hilfiy

A, P<0.05,
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AB-PAS

WUz

HE

BRI
Rl

e LAE R ORANAE ; B AFRIUZEE; AR oRRERE; A arlERfiBZIRE .
1 AARMEHALHEY @ AB-PAS YL @HTHEE (x400)
Figure 1  Histopathological images of HE staining and AB-PAS staining of colon tissue in rats from each group (x400)
K3 BHRBEEMHALSCF, C-kit, ATGS. Beclinl, VAPB. PTPIP5] mRNA ik 4%
Table 3 Comparison of mRNA expression levels of SCF, C-kit, ATG5, Beclinl, VAPB,

and PTPIP51 in colon tissue among groups of rats (x+s)
25 AL C-kit SCF ATGS Beclinl VAPB PTPIP5]
EH 4 6 1. 020. 20 1.010. 19 1. 020. 20 1.01=0. 15 1.010. 17 1.01=0. 15
A2 6 0. 37+0. 04" 0. 42+0. 07" 1. 98+0. 39" 2.91=0. 46 0. 57+0. 07 0. 47+0. 05"
W4 6 0. 66+0. 09 0. 59+0. 09 1.21+0. 21" 1. 38+0. 27 0. 77+0. 09 0. 69+0. 10
TEY LRI 6 0. 72+0. 09 0. 74=0. 06" 1.33+0. 24 1. 73+0. 28 0. 88+0. 09" 0. 83+0. 13"
e Cokit, THAMIEF3ZIK; SCF, THIMEF; ATGS, HWEAMHISCHEMNS; VAPB, BEANSCIESR M B; PTPIPSI, I A RRUERR AN 1.
TEMER 51,

a) HIEW4IIE, P<0.01; b) SEFALE, P<0.05; ¢) SERIA I, P<0.01,

2.4 AWK R4 WHME P Ckit. SCF. ATGS.
Beclinl & & %, 9% 2A 44| /K T Pl gt

Fam, SIEWHE, BRI KR HH
SCF., C-kit /K FF#AK, Beclinl . ATGS /K- T+ i
(P<<0.01)., SR TeEe, EE 74 KR A
HUSCF . C-kit/KFFH, Beclinl, ATGS /K-l 2
FAG s BEVDAFI2H Beclinl . ATGS KEIRFER (P<

0.058 P<<0.01). 4 KRZMHAL C-kit. SCF.
ATG5 . Beclinl 25 19 41L& WLIE 2.,
2.5 &4 KR % WML Ckit, SCF. ATG5.
Beclinl. VAPB. PTPIP51 % & Western Blot 7% 4 )
25 R ik

F5n, HIEWAE, BRI KRS HAS
1 ATGS. Beclinl /K°F-F+i, C-kit. SCF. VAPB,

R4 HBHAKRBRLMAL Ckit. SCF. ATG5. Beclinl & [ 20 AL M K Lh 4

Table 4 Comparison of immunohistochemical protein expression levels of C-kit, SCF, ATGS5,

and Beclin] in colon tissue among groups of rats (x%s)
205 R C-kit SCF ATGS Beclinl
EH 4 6 0. 043+0. 002 0. 0430. 003 0. 032:0. 002 0. 028+0. 005
FEAIZH 6 0. 024+0. 001" 0. 0210. 002" 0. 066+0. 009"’ 0. 063+0. 006"
WAE A 6 0. 0350. 006" 0. 0390. 005’ 0. 039+0. 007’ 0. 036+0. 006’
BEYP R 6 0. 029+0. 005 0. 030+0. 002 0. 042+0. 003" 0. 044+0. 005"

e C-kit, THUERETZM; SCF, THIMERT; ATGS, AMEAHIEENS,

a) SIEW4IHE, P<0.01; b) SHEE4 A, P<0.05; ¢) SHMY LI, P<0.01,
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EHA

SLYbRFIA

W R OXECY BirE AL WEOXECNMEZEEZY; Ckit, THME 24, SCF, THMET; ATCS, AME
IR S,

B2 KHKBRLHHLE C-kit. SCF. ATG5. Beclinl & [ fyEA kE (x200)

Figure 2 Tmmunohistochemical images of C-kit, SCF, ATGS5, and Beclinl protein expression in colon tissue of rats

in each group (x200)

x5 BHAKREMHHL C-kit, SCF, ATGS, Beclinl, VAPB, PTPIP51 4 [ Western Blot g6 4% 5 H A%
Table 5 Comparison of Western Blot results of C-kit, SCF, ATGS, Beclinl, VAPB, and PTPIP51 protein expression

in colon tissue among groups of rats (x+s)
415 gL C-kit SCF ATGS Beclinl VAPB PTPIP51
EwA 6 1. 000=0. 104 0. 961=0. 054 0. 43620. 025 0. 247+0. 010 0. 816+0. 050 0. 961=0. 054
TEHIZH 6 0. 599+0. 125" 0.517+0. 033" 0.923+0. 039" 0. 803+0. 045" 0.305+0. 056"  0.517+0. 033"
A 6 1. 417+0. 1339 0.655+0.039”  0.581=0. 018" 0. 423+0. 007 0.571£0. 047"  0.655+0. 039"

DRI HIES) 6

0. 900+0. 077"

0. 725+0. 053

0. 668+0. 032 "

0. 548+0. 023 *

0. 676+0. 066’

0. 725+0. 053

e C-kit, THIME 24, SCF, THIME T ATGS, AMAMIKCEHS; VAPB, #EIAHSCHIE A B; PTPIPS1, H5 1 WS 2212 0 19 i AH B

[(FiEAE RIS

a) HIEWAILE, P<0.05; b) SIEW4ILE, P<0.01; o) SEAMLIILE, P<0.01; d) SHERALE, P<0.05; ) Silf#ndl

Wi, P<<0.01; ) SiEfEmdl b, P<0.05.
PTPIP51 K F[#AE (P<<0.05 8% P<<0.01). S5
20 L, 2 AN B VD 0 R 2 KRR 45 i 20 4
ATG5. Beclinl /K F AL, C-kit. SCF. VAPB.
PTPIP51 K F-THE (P<<0.053% P<<0.01). 5ilff
DALLER, BEVD I 2R BR4S I 20 2 C-kit ZK T
ik, ATGS5. Beclinl K FJt & (P<<0.05 5 P<
0.01) . £ 41K %54 4 C-kit, SCF. ATGS,
Beclinl . VAPB. PTPIP51 25 [ Hiyk I8 WLI&] 3.
2.6 BMRKRALMUALRCa"SEILEK

FKom, HIERALE, BIRA KRG HAL

Ca* T BFE T (P<0.01). SR LE, @
A FELYD DR K RS AL Ca it B i |
F+ (P<<0.01), HAMEH Ca™ i i T B VDb F)
4 (P<<0.05).
2.7 BUAKRLEMULLARMEEH LI

B4R, IEHARILES 4 400 1CC 4 Ml F
HE5M e ARy, JoWI i A AR B2 ]
LRRGERIGEIR , A2 tE, A AR
Z; WEHHLE N ICCE MRS TR, KIL
W S AR B 3 WA D
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WA MTZE EfESHE SR
T Cokit, TANMAFZMK; SCF, TAKTF; ATGS, H

WERISEHEE A 55 VAPB, SEEAMIEHE A B; PTPIPS1, HHME R
REHE AR 51,

3 BAKRREBHALCkit, SCF. ATGS. Beclinl

VAPB. PTPIP51 %K 1117k
Figure 3 Western Blot electrophoretic bands of C-kit,
SCF, ATGS, Beclinl, VAPB, and PTPIP51 proteins in

colon tissue of rats in each group

RO FHRMEHHL Ca & LKL
Table 6 Comparison of Ca®* content in colon tissue

among groups of rats (pmol+-g™, x+s)

215 FL &k Ca™" i
E#A 6 47.98+1. 63
REARIZH 6 30. 22+1. 27
A 6 43.78+1. 19"
BEVP LRI 6 39. 94+1. 56"

e oa) SIEHALK, P<0.01; b) HEMHALE, P<
0.01; ¢) HilfEZH4l b, P<<0.05,

EEGHE YL FIH
T LEE SRR M AR, A, IER4; B, BIAI4]; C, W
fEAH; D, SR,
B4 2SRRI HEE S L B S (%25 000)
Figure 4 Transmission electron microscopy images of the ultra-

structure of colon tissue in rats from each group (%25 000)
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FRaEY, ATGS Fl Beclinl J2& F WA pl il F2 v i 4
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Effect of Tongbian Decoction (i#{Ei%) on the VAPB-PTPIP51 Complex and Autophagy of Interstitial Cells
of Cajal in the Colon of Slow Transit Constipation Model Rats
WANG Chuyue, LI Jiacheng, YANG Yingqgi, SHEN Sicheng, CHEN Zhiyang, XU Zhizhong, WU
Bensheng, CHEN Meiyao, XIONG Ziwei, GU Jinhui, WANG Xiaopeng
Suzhou Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine , Suzhou, 215009
ABSTRACT Objective To explore the possible mechanism of Tongbian Decoction (iEf#31% , TD) in treating slow
transit constipation (STC). Methods Twenty-four SD rats were randomly divided into normal group, model group, TD
group, and mosapride group, with 6 rats per group. Except for the normal group, STC models were established by
intragastric administration of loperamide hydrochloride combined with normal saline. On the day following successful
model establishment, rats in the TD group received 18. 63 g-kg™' of TD by gavage, while those in the mosapride group
received 1. 605 mg-d™" of mosapride, and those in the normal group and the model group received 10 ml-kg™" of nor-
mal saline by gavage. All treatments were administered once daily for 7 consecutive days. Twenty-four hours after
the last administration, fecal pellet number and fecal water content were measured. After intragastric administration
of a 10% activated charcoal suspension, the small intestinal transit rate was calculated 30 minutes later. Serum levels
of gastrin (GAS) and motilin (MTL) were measured by ELISA. Colonic histopathology was observed by HE staining,
and mucus secretion by Alcian blue-periodic acid-Schiff (AB-PAS) staining. Ultrastructure of colon tissue was examined
using transmission electron microscopy. Protein expression levels of C-kit, stem cell factor (SCF) , autophagy-related
protein 5 (ATG5), Beclinl, vesicle-associated membrane protein B (VAPB), and protein tyrosine phosphatase inter-
acting protein 51 (VAPB-PTPIP51) were measured by Western Blot, and the mRNA levels were detected by real-
time PCR. Immunohistochemistry was used to detect SCF, C-kit, Beclinl, and ATG5 expression. The calcium con-
tent in colon tissue was determined by ELISA. Results Compared to the normal group, rats in the model group
showed significantly reduced fecal pellet number, fecal water content, small intestinal transit rate, and serum GAS
and MTL levels (P<<0.01) ; the number of goblet cells decreased, and the mucosal and muscular layers of the colon
became thinner; mRNA and protein expression levels of ATGS and Beclinl in colon tissue significantly increased,
while calcium content decreased (P<<0. 05 or P<<0.01) ; and electron microscopy revealed vacuolar degeneration and
increased autophagosomes in colonic cells. Compared to the model group, both TD group and mosapride group
showed increased fecal pellet number, fecal water content, small intestinal transit rate, serum GAS and MTL levels,
and colonic calcium content, along with decreased Beclinl and ATGS5 protein levels (P<<0.05 or P<<0.01) ; the
mucosal thickness and goblet cell number increased significantly, and autophagosomes decreased; in the TD group,
ATGS and Beclinl mRNA levels decreased ; in the mosapride group, SCF, VAPB, and PTPIP51 mRNA levels
increased, while Beclinl mRNA decreased (P<<0. 05 or P<<0.01). Compared to the mosapride group, the TD group
showed higher fecal pellet number, fecal water content, serum GAS levels, colonic calcium content, and C-kit expres-
sion, along with lower ATG5 and Beclinl levels (P<<0.05 or P<<0.01). Conclusion TD may improve constipa-
tion symptoms by upregulating the VAPB-PTPIP51 complex during mitochondria-endoplasmic reticulum interactions,
reducing autophagy of interstitial cells of Cajal, and promoting intestinal motility.
Keywords slow transit constipation; autophagy; calcium; interstitial cells of Cajal; vesicle-associated membrane
protein B; protein tyrosine phosphatase interacting protein 51; Tongbian Decoction (i@ )
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