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HEFEF KM FD SR, BB IES TRRRBRIEST 2 M, MERARBRX FD KR BRE R NgfEidizg, EhBiR
(gastrin, GAS). BYL#kZE (growth hormone releasing peptide, Ghrelin). [FFF5ZFEE M I (calcitonin gene related peptide,
CGRP) JAEKAHMNEK (somatostatin, SS) FEMIFM; JrAKZK-FZ (hematoxylin-eosin, HE) Fetaik Mg HEHL, 218
P 4URFEAR L B qRT-PCR #:U F i & B8 414 GAS. Ghrelinn CGRP. SS mRNA FiEAE K+ —FeipH b5 -
HRZE BE 4K B1(Bl-adrenergic receptor, ADRBI ) A K 2 524K (somatostatin receptor, SSTR) B YK & -0- L ¥4 1§ ( ghrelin-
O-acyltransferase, GOAT). BYHZE /& (growth hormone secreting hormone receptor, GHSR). & IRIAEESZ1A (c-kit
protooncogene protein, C-kit). T-4HHUIAF (stem cell factor, SCF). 5% & % FiBEE & H Anoctamin-1 (ANOI). WIERE
HAZEEBM (myosin light chain kinase, MLCK) mRNA #ik; F|F Western blotting fr il 5§ &+ — g 2H 23+ C-kit. SCF &
PRIk, 48R  HURBR AT DL 2 BRI FD KRB AR 3 (P<<0.05), #E/MaffEiis (P<0.01); FHE L& Ghrelin, GAS
&8 (P<0.01), FEK CGRP. SS &8 (P<0.05. 0.01); Jhi& R HFEHH S Ghreline GAS mRNA Fik/KF (P<
0.05. 0.01), F#MCH I/ B 244t CGRP. SS mRNA RiE/KF (P<0.01); RFETFaEH &+ —m48 SCF. C-kit &
HFREKFE (P<0.05. 0.01), FmB kT =HAL ADRBI. GOAT. GHSR. SCF. C-kitv ANOI. MLCK mRNA Fik/K
F (P<0.05. 0.01), BE{% SSTRmRNA kKT (P<0.05. 0.01). £5i¢ HIRBURIATIEGE FD KRB 30w, HiE
FIALAE AT E 5 T kKT B0 SCF/C-kit JE A %

KRR AARRRL; ThEetEWHALA R BiIK; Cajal MTAHMR; BYLHKER

FESES: R285.5 XEkFREE: A NERS: 0253 - 2670(2024)08 - 2620 - 10

DOI: 10.7501/j.issn.0253-2670.2024.08.013

Effect of Zhizhu Granules on improving gastric motility in rats with functional
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Abstract: Objective To study the efficacy and mechanism of Zhizhu Granules (AR ARifi) on functional dyspepsia (FD) rats.
Methods A composite factor modeling method was used to induce FD model in rats. After successful modeling, rats were treated
with Zhizhu Granules for two weeks. The effects of Zhizhu Granules on gastric residual rate, small intestinal propulsion rate, serum
gastrin (GAS), growth hormone releasing peptide (Ghrelin), calcitonin gene related peptide (CGRP) and somatostatin (SS) contents in

FD rats were observed; Hematoxylin-eosin (HE) staining was used to observe the pathological changes of gastric antrum tissues and
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duodenal tissues. The mRNA expressions of GAS, Ghrelin, CGRP and SS in hypothalamus and gastric tissues, mRNA expressions of
B1-adrenergic receptor (ADRBI), somatostatin receptor (SSTR), ghrelin-O-acetyltransferase (GOAT), growth hormone secreting
hormone receptor (GHSR), c-kit protooncogene protein (C-kit), stem cell factor (SCF), anoctamin-1 (ANO1), myosin light chain kinase
(MLCK) in gastric tissues and duodenal tissues were detected by qRT-PCR; Western blotting was used to detect the protein expressions
of C-kit and SCF in gastric tissues and duodenal tissues. Results Zhizhu Granules could significantly reduce the gastric residual rate
(P <0.05), increase the small intestine propulsion rate (P < 0.01), increase the contents of Ghrelin and GAS in serum (P <0.01), reduce
the contents of CGRP and SS (P < 0.05, 0.01), increase the expression levels of Ghrelin and GAS mRNA in hypothalamus and gastric
antrum tissues (P < 0.05, 0.01), decrease the expression levels of CGRP and SS mRNA in hypothalamus and gastric antrum tissues (P <
0.01), significantly increase the expression levels of SCF and C-kit proteins in gastric tissues and duodenal tissues (P < 0.05, 0.01),
increase the expression levels of ADRB1, GOAT, GHSR, SCF, C-kit, ANOI and MLCK mRNA in gastric tissues and duodenal tissues
(P<0.05,0.01), and reduce SSTR mRNA expression level (P <0.05,0.01). Conclusion Zhizhu Granules can improve gastric motility

abnormalities in FD rats, and its mechanism may be related to regulating brain gut peptide level and activating SCF/C-kit pathway.
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(c-kit protooncogene protein, C-kit) FLiA (#L5 18696-
1-AP). F4HfiE[A ¥ (stem cell factor, SCF) fufhk (it
5 26582-1-AP) B H I =AY ARA IR A .
1.3 1%&F

5415R Bl AR B0l (fEE Eppendorf 2
m]); PB303-N AL 7K1 (fE[H Mettler Toledo 2



* 2622 »

FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8

F]); MULTSKAN Sky 2= KR AT IH AL
#% (ZE[H Thermo Fisher Scientific A &) );  HLIKAX -
FEIEAL . CFX96 Bl iAW | S 58 5 & PCR A
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Table 1 Primer sequences
JEH 5 (5°-3°)

GAPDH F: ACAGCAACAGGGTCGTGGAC
R: TTTGAGGGTGCAGCGAACTT
GAS F: CCCAAGGTCCGCAACACTTCATAG

R: CCATCCATCCGTATGCTTCCTCTTC

Ghrelin F: ATGTTGGCATCAAGCTGTCAGGAG
R: AGGAGGAAAGTACAGGGACCAGTC
CGRP F: CTCAGTGAAGAAGAAGCTCGCCTAC

R: CCTCAGCCTCCTGTTCCTCCTC
SS F: CCAACCAGACAGAGAACGATGCC
R: TGCAGCTCCAGCCTCATCTCG

ADRBI F: GAGAGTGTGGCTTAGTGTGGCTTAC
R: CTCGGGTCCTTGCAGAAAGTGTC
SSTR F: CGTGGTGGCTGTCTTCATCTTCTG
R: GCTGTTGGCGTAGGTGAGGATAAC
GOAT F: GGCCGGAGCTTTTCCTCTCT
R: AAAGGCAGTACGTTACAGGGAAG
GHSR F: GGGTGTCCAGCGTCTTCTTCTTTC
R: TCTTCACTGTCTGCTTGTGGTTCTG
C-kit F: TCAAGGAAGGTTTCCGAATG
R: TCTCTGGGTTGGGGTTACAG
SCF F: AAACTGGTGGCGAATCTTCC
R: TCTTCCATACATGCCACGAG
ANOI F: GTTCGTTGCGTCCTTCCCTCTG
R: TGGCTCTGATGGCTACTGGTCTC
MLCK F: TGTCCTGGTATGGCTCCTCGTATG

R:TGGCTCTGATGGCTACTGGTCTC

29 FItFES

Fi A5 95 ] GraphPad Prism 7 % A43ET 48170
M, TFEFERH X £ s &R, dlnzERHRRET %
J3HT (One-way ANOVA) J LSD-t K% .
3 #R
3.1 BRARFHRIXT FD AR —ACK B2 0

xR A, AR RIS B, ROR

100 =
#it
80 =
* *
. T T
o 60— *k
=
R =
40
20 -
0= T T
of B FEAY 1.75 7.00  ZHELER

AR B/ (2 kg ™)

B, BARME, AR SHREBEAE, $H4
HARRRIG BRI, AR, BRIEEES
Fregss, FEIER. W1 AR, R4 R AR
WIEE T, TS R AR R R K ) AT
KRR (P<<0.01); SARIZHLLEE, ARARFURIIG ST
J& KBRS H T, (HEREEER,

400+

o X
& J5A
o 3007 ## .
e ' * JURERL 175 gkg!
E 2 AL 7.00 g'kg !
200 *+ LW

100

1 1 T T T T T 1 T

T 1 T T 1
1357 9111315171921232527
t/d

XA #P<0.01; SHMANE: 'P<0.05 "P<0.01,
2 [
#P < 0.01 vs control group; "P < 0.05 *"P < 0.01 vs model group,

same as below fig. 2.

1 AAARFHRIT FD KREREHFEM (X+s,n=10)
Fig. 1 Effect of Zhizhu Granules on body weight of FD rats
(Xts,n=10)

3.2 MARFRIXT FD KR B A& BEM/NAHEHRLN
Al

WP 2 fiw, SxEEgL e, AR B R
REETE (P<0.0D), /MR EERK (P<
0.01); HBIAALLE, BA2H NN EREREE
B (P<<0.05. 0.01), /Mt BEETE (P<
0.01)« FKHIARARFURL T AT 20 e i3k 15 HE 72 S Mg i
31, % FD KRB 3h77.

100
80— o ok
60—

40

ANHFERE R /%

204

U T T
X iR fixit) 1.75 7.00
MIRBHRL (g-keg ™)

2% LI

El2 MMARFHKT FD KR EHHNNIE (X +5,n=8~10)
Fig. 2 Effect of Zhizhu Granules on gastric motility of FD rats (X £ s, n =8—10)
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3.3 RARFRIXT FD KR M55 XA & 289520

W 2 i, SatIEL b, AR K B i
o Ghrelin fil GAS & & EZFEFIK (P<0.01),
CGRP #1 SS #&E¥EEHAR (P<0.05. 0.01); 5

R L, 452540 Ghrelin A1 GAS & & R2&E T+
75 (P<<0.01), CGRP Fl SS & & & # 4% (P<<0.05.
0.01) . & IR AR AT LR K L7 i B Ak 1)
Frat, AT U K U 2 TR AU

F2 WARFHRN FD KRILFES Ghrelinn GAS. CGRP F1 SS 7KFRIEM (X +s,n=8)
Table 2 Effect of Zhizhu Granules on Ghrelin, GAS, CGRP and SS levels in serum of FD rats (X +s,n=28)

ZH 5 AE/(gkg™h) Ghrelin/(ng-L™") GAS/(ng-L) CGRP/(ng:L ) SS/(ng:L 1
pagil — 1117.40£37.50 131.33+£7.13 65.38+2.54 116.16+3.97
T — 611.15+16.33# 63.28+2.51% 79.97 +3.90# 135.77+7.75%
FRA AL 1.75 979.90+34.13" 95.53+2.65* 66.26+3.37" 112.32+2.71*

7.00 907.79+31.49* 98.18+5.81* 63.95+2.86" 99.93+2.69*
E2L AL 0.003 910.19+42.91* 93.934+2.65* 64.37+2.80" 114.84+6.18"

x4 *P<<0.05 #P<0.01; SHR4LLE: *P<0.05
#P<0.05 *P<0.01 vs control group; “P < 0.05

3.4 BMARFRXT FD XRBEK+ 5 4A L HIE
TAL A FZ T

W 3 Fros, SRR %25 25 40 K B, B 241 4R
SMAIESHITEE, R FRTE. WEKK
JEZ 4 BZiERE; SRAFEEHS siks, o I
We/b i JIEANMIE . X HRZH KRR+ R I 414K
BRIRRGERITEIE IR SO AHRR A
SULER T RE R BIE LR vk, Mikahigse e iE

mETn. .
HURRL 1.75 g-kg™! FURRL 7.00 gkg™!

“P<0.01, R,

**P < 0.01 vs model group, same as below tables.

B KR A IR X E K E4 R,
Bl bR BRI, SR ER, SHAREE
I+ R IHH R T TR A, £54 FD iEfs
PRt
3.5 MARBHKX FD KR TEMEBREN
Ghrelin. GAS. CGRP F1SS mRNA FiEHIZ
g 3 fis, SAHBALLLE, A4 R T T
LA Ghreline GAS mRNA ik /KT i35 PRI

e

% W L

ROFLIORFZHS B, A OF RN RB L

Black arrow indicates loose arrangement of mucosal layer, red arrow indicates shortened villi.

A
& b
100 pm et =
B
=
R f
& 3

BARFHRINS FD KRB (A) R+EFER (B) RIELTHAFM (HE, X200)

Fig. 3 Effect of Zhizhu Granules on pathological changes of gastric antrum (A) and duodenal tissue (B) in FD rats
(HE, x 200)

=3

OARFRIXT FD KR T EAELRH Ghreline GAS. CGRP 1 SS mRNA FIAHISM (X+s,n=6)

Table 3 Effect of Zhizhu Granules on Ghrelin, GAS, CGRP and SS mRNA expressions in hypothalamic tissue of FD rats
(X£ts,n=6)

. = - mRNA X} FRIL &
L5 AR g ke™) Ghrelin GAS CGRP SS
X H — 1.01+0.07 1.0240.08 1.014+0.06 1.014+0.05
T — 0.61+0.04" 0.38 +0.06" 1.71 £0.22% 1.76 £0.19*
FRA SR 1.75 0.90+0.08" 0.62+0.04" 1.25+0.16 1.16+0.08"
7.00 0.934-0.08" 0.9140.04" 0.78+0.08" 0.8540.09"*
EZ ALl 0.003 0.79+0.06 0.79+0.09" 0.81+0.07"* 1.06+0.04"
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(P<<0.01), CGRP. SS mRNA Fik/KFTET
(P<0.01); SRR, RARBR &R EH
Ghrelin 1 GAS mRNA Fik /K832 F+ 5 (P<0.05.
0.01), SSmRNA FIA/KEEFFEK (P<0.01); R
RERL B4 CGRP mRNA Fik /K F  E BEAG
(P<0.01); ZWELHI4 GAS mRNA Fik/K T3
e (P<<0.01), CGRP. SS mRNA Fik/KT- i
A (P<<0.01).

W 4 fros, SH@Aui, AR B %
HI Ghrelin. GASmMRNA FIE/KT-BEFL (P<
0.01), CGRP. SS mRNA RIE/KFEEFE (P<
0.01); SHAIAEE, B2h254 Ghrelin mRNA %
KK R ZETHE (P<<0.05. 0.01), CGRP mRNA #
A RZ L (P<0.05. 0.01); ARAFRL =7 &
HAZIET B GAS mRNA Fik 7K 5 FEK (P<
0.01), SSmRNA FKIA/KEEFEFFL (P<0.01), &

=4

AR AR B AT LAY FD KB i 2 B S 414k
ik i IR DRI () 2328, $R 7 AR AR AR 1] e i 503 i
Ji7 2 11 22 i b i A 5K B B i3 30 77
3.6 MHABRX FD KRBESERTZEHELR
ADRBI. SSTR. GOAT #1 GHSR mRNA FRiAHIEZNH

W s Fr, SHRA i, MR B %
ML ADRBI. GOAT. GHSR mRNA Fik/K T
FZIEAK (P<<0.01), SSTRmRNA Fik/K i T
(P<<0.01); HBIAYAHLE, AR AL &= 4
ADRBI mRNA FIA/KFEETHE (P<0.05); AR
WKL &4 GHSR. GOAT mRNA Fik /K53
T (P<0.05. 0.01), SSTR mRNA Fik/K Vi #
FEAIC (P<<0.05. 0.01); ZESLEIZH GOAT mRNA £
KR EF = (P<0.05),

w6 frr, SRR, A KR+ —
T8 ADRBI. GOAT. GHSR mRNA Fik /KT &

OREKIX FD AR BSHLA D Ghreline GAS~ CGRP #1 SS mRNA FiEHISM (X+5s,n=06)

Table 4 Effect of Zhizhu Granules on Ghrelin, GAS, CGRP and SS mRNA expressions in gastric antrum tissue of FD rats
(X£ts,n=06)

. = mRNA X Rk
AL A gke™) Ghrelin GAS CGRP SS
pagicl — 1.01£0.06 1.01£0.07 1.02+0.09 1.03+0.11
it — 0.184+0.03" 0.42+0.06" 2.25+0.19* 3.06+0.27%
FRA A 1.75 0.44+0.05" 0.524+0.03 1.40+0.16™ 2.31+0.25
7.00 0.96+0.05" 0.84+0.07" 1.34£0.16™ 1.42+0.20"

2L 0.003 0.35+0.03" 0.97+0.07" 1.59+0.15" 1.78+0.28"

#=5 MARFRXT FD KR BSHLH ADRBI. SSTR. GOAT F1 GHSR mRNA FIEHEM (X +s,n=6)

Table 5 Effect of Zhizhu Granules on ADRB1, SSTR, GOAT and GHSR mRNA expressions in gastric antrum tissue of FD

rats (Xt s,n=0)

] (ke ) mRNA X FRiA &

ADRBI SSTR GOAT GHSR
papiict — 1.0240.09 1.024+0.09 1.0240.09 1.01+0.06
FETY — 0.41+0.06" 2.184+0.22% 0.5610.02% 0.4740.07%
IR Bk 1.75 0.75+0.12" 1.31£0.06™ 0.87+0.08" 0.75+0.03"

7.00 0.5140.04 1.624+0.16* 1.094+0.11* 0.7240.06*
EZ AL 0.003 0.44+0.09 1.81+0.12 0.8940.08" 0.66+0.05
+= 6 HAREKIX FD KR+ _$5B74H40 % ADRBI. SSTR. GOAT 1 GHSR mRNA FikHIZNE (X+s,n=6)

Table 6 Effect of Zhizhu Granules on ADRB1, SSTR, GOAT and GHSR mRNA expressions in duodenum tissue of FD rats
(Xts,n=06)

5 Al (kg ) mRNA Xt &Ik &
ADRBI SSTR GOAT GHSR
X H — 1.004+0.04 1.00+0.04 1.014+0.06 1.01+0.08
T — 0.44+0.05% 1.30+0.07% 0.41+0.05% 0.47£0.04#
FRA SR 1.75 0.90+0.03* 1.05+0.07" 0.80+0.08"* 0.92+0.09"
7.00 0.77+0.05" 0.8740.04" 0.7340.06* 0.7010.06
EZ AL 0.003 0.884+0.12" 1.0340.08* 0.7440.09"* 0.7440.12
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F AL (P<<0.01), SSTR mRNA Fik /KT 8T
(P<0.01); SHBIHLILER, %4254 ADRBI GOAT
mRNA RIAKFBEFE (P<0.05. 0.01), SSTR
mRNA Fix/KTFBERMK (P<0.05. 0.01); AR
FIEFIEL4 GHSR mRNA Rik/KFREFE (P<
0.01). PR R AT LIE B K+ 48
Ghrelin (177 A F/ER, BEMIEL ICC =AM, LA
W KR B sh 77 .
3.7 HARFRXT FD KR BS=M+5pAHN
C-kit & SCF B FRIZRE N

Wi 4 ik 7 Por, BAHKR B EM -1
e 2 SCF. C-kit B I RIE/K T3 B3 K (P<
0.01); HEIRALILE, K544 8 EHHp SCF.
C-kit R HRIBKPHEE - (P<0.05. 0.01);

PR %7 B2 -+ 4 g Ckit EEHRIA
KB RETE (P<0.05), ARARERL =77 & 4L A
ZESLEH A TR ImH 4 SCF & ARIA K
BETE (P<0.01). RIFFIARFRL AT LAE#E FD K
BB Mt 18l ICC B FE 234k LA 5 K S
AR
3.8 MARFKIFD KR BER+Z5EL+ C-
kit. SCF. ANOI 1 MLCK mRNA XM
Wi 8 Fizn, SxARZL A, ALK B 5541
b Cokit. SCF. ANOI. MLCK mRNA Fik/K &
FHREL (P<<0.05. 0.01); HEAYZHLIER, FURFTR:
B C-kite SCF. ANOI. MLCK mRNA Fik7K
SRR ETE (P<<0.05. 0.01), £ SCF.
ANOI. MLCK mRNA FiE/K T EEFH (P<0.05),

A B

C-kit e s S 12X 105 12X10°

GAPDH W s S s s | 3.6 10° GAPDH | e e as s s | 3.6 < 10°

SCF [ e S S | 45X 10° SCF [ o o ol e s | 45X 10¢

GAPDH e e e s e | 3.6 10" GAPDH | —_— —_— | 36%10¢
XE OB 175 7.00 2 XEE B 175 7.00 2SI

RS/ (g kg ™) FIRBRL (g kg ™)
B4 HARTKX FD KR EE (A) M+TIEHELR (B)  SCF. C-kit ERFIEHIFM
Fig. 4 Effect of Zhizhu Granules on SCF and C-Kkit protein expression in gastric antrum (A) and duodenal tissue (B) of FD

rats

®T7OARFRLX FD AR BEM+ AR T SCF. C-kit ERFTIAKFM (X£s,n=3)
Table 7 Effect of Zhizhu Granules on SCF and C-kit protein expression in gastric antrum and duodenal tissue of FD rats
(Xts,n=3)

Y] A (eke ) BEEOMENRIAE . +—¥nE Elifﬁxﬁ%iisi
SCF C-kit SCF C-kit
papiict — 1.154+0.06 0.98+0.01 1.0040.10 0.9040.07
FETY — 0.6910.03% 0.5240.03% 0.4040.03% 0.5540.08*
IR Bk 1.75 0.99+0.06" 0.72+0.01" 0.60£0.07 0.81+0.03"
7.00 1.264+0.05" 0.86+0.03" 0.8610.09"* 0.8440.04*
EZI AL 0.003 1.2840.08" 0.74+0.06" 0.934+0.07"" 0.634+0.06

%8 MRFHKIX FD KR EFTAL S C-kitn SCF. ANOI F1 MLCK mRNA FIEHIZN (X s, n=6)
Table 8 Effect of Zhizhu Granules on C-kit, SCF, ANOI and MLCK mRNA expression in gastric antrum tissue of FD rats
(X*s,n=06)

e mRNA X KB =
L5 Al gke™) C-kit SCF ANOI MLCK
Xt iR — 1.0340.10 1.02+0.08 1.01£0.07 1.0140.08
A — 0.24+0.02% 0.64+0.04% 0.40+0.09% 0.40 £ 0.04#
AR RL 1.75 0.48+0.06" 1.05+0.09* 1.10£0.17* 0.67+0.04"
7.00 0.63+0.06™ 1.3940.12** 1.80+£0.24™ 0.8040.05*"
EZA 0.003 0.46+0.02 0.9440.06" 1.08+0.19° 0.6440.08"
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QI 9 PFr, L IR, MR+ 3k
[t C-kit. SCF. ANOI. MLCK mRNA FikE/KF5.
HIEIT (P<0.0D); SHALIE, PURBIRAAL C-
kit. SCF+ ANOI mRNA Rik/KT- 83 T iR (P<0.05+

0.01), AL =77 &2 MLCK mRNA ik /KT
FEFhE (P<0.05), Z#%LEIH SCF mRNA FRiAK
PEE R (P<0.05). RFHURBR ] fgdd i
ICC HIZHAEZ LAY FD KRR B 7isshiEiR .

%9 MHAREEXT FD KB+ "388F4HLRF C-kit. SCF. ANOI 1 MLCK mRNA FIEHIENE (X + s, n=6)
Table 9 Effect of Zhizhu Granules on C-kit, SCF, ANOI and MLCK mRNA expressions in duodenum tissue of FD rats
(Xts,n=6)

e mRNA AIX RIEE
AL A g ke™) C-kit SCF ANOI MLCK
R — 1.01£0.06 1.004+0.04 1.0240.09 1.01+0.06
Y — 0.5140.04* 0.45+0.06" 0.47 £0.04# 0.45+0.06%
FAAR kL 1.75 0.93+0.05" 1.07+0.07" 0.81+0.10" 0.66+0.07
7.00 0.97+0.05" 1.1340.07" 0.78+0.06" 0.78+0.08"
2 %7 0.003 0.69+0.09 0.81+0.08" 0.59+0.05 0.69+0.10
4 g system, ANS). 7% 25t (enteric nervous system,

FD WA FRHLHI S 2%, H BTNy B 1msh /b
s L WE S BUBRE 2 FD R AR 32 ZU BN . I
R, AKX FD ShWB (G A7 V5B i i,
G PR L FD 2 DL AR REE 2, e AL () sh i Al
UAFE YR R S NS EAPS - =yl IV b Gy
Ti i Re AP UL, FD SRR AR, WA R
B, BRZBERE ig v mT R EERIEORT A2 ) LIS R B B
Jri&, SO R B AR I B i s zh AL,
TR K RN BRI FD oK BRI v
S B SAERRAC, B AR AR, S R
VI AMAN A YO P B vk X R 2R Y PT  BOK SR IR
A KEVEM . BiR 5 RERER, & H Tt
2= 2 R AR L R AR 2R 04T PR ik, AT 58 R i il
LT ig FLER, T A M B KRR R R FH o R R
FRBOEFIR ATk SER, DUEHIKR FD
B, GRER, SXTHRALLLEL, GBS KRR
ZPE, R, BRTHERETE, KERRE 2R
t, TEBNECD, RONVIREE H AR S . EI SR
BE R R DNt B SN, RIS
B E KR B Wsh /) B K, HE5 T B
A%, UEH] FD KERIGRERY) . S RARBRIGTT 5,
K BREREERC DR EETE, =2
ARK B IES) 13 7RG .

B v WER IR EEE, -5 (brain-gut
axis, BGA) DJREMG Y DIRetE B %k (functional
gastrointestinal disorders, FGID) HJAE#)2EREAH15],
BGA ¥ F XML N W 240 (central nervous
system, CNS). HFMZAE RS (autonomic nervous

ENS). F Fofii - 2 & -5 E iR B Chypothalamic-
pituitary-adrenal axis, HPA) %§45#). BGA [T
Dhfe FERINAE ANS K ] fE B (b2, Hl
PRAIEIRSS) JBid ENS. B fk e L i
F| CNS; [FIRf, CNS i ANS % E piEiz
B A AN WA T REDS, BGA 1EH (KA1 F A
T A P 22 35 ORI 2 O A F R T K . i i o
VE 9l R 15 iy 18 XU 2y A5 1 /IN oy T 2 RS R
WAE B migsh. 2. WIEEThEENT, GAS &
(SR =1 1705 SR = R/ 2] 7 A ol 70 S B b
B REAN Mt B R b, 3458 B I sh /1181, Ghrelin
FEHBE X/A 408774, 715 GHSR 45 & I EHL
T EPIRERAN, it BB A B Wi, itk
B s KN i N0, CGRP 25 B A )
RE R SR, EHENIATRES FD 1)
I 975 AT <O IR A 5200, SS R DA B i i Ik )
R, 0 B A IEGES), R EiE MR ER . A
W s R IR, BAH KR IMIEF Ghrelin, GAS &
&= N, CGRP. SS &&FE, NIk EZdH
W Ghrelin. GAS B:RIFRIEK- T F%, CGRP. SS %
BRIRIE /KT s, SR K R B 1718 18 3 Behs n]
et B T8 A K 2 8] () A8 RS A 0% . 45 TARR
WURLYGYT IS, FD KRB Ghrelin, GAS & & K&
HIH Ghrelin. GAS FERFRIEKF)EET =,
CGRP.SS 175 & PR 21K 7K 7 ) H B 35 PR AG
g5 R IR IR AT LU I 1815 FD oK B i i ik
K, B3 BGA X ELTIA R IG5 FD KR B Msh 7
IEITAE A o
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ICC 1T B il (A 2 A RS AT L0 i 2 1],
VBN B Wi 12 5)) (G A A A 15 O B /R F - ICC AT BA
FEAR I, 18R B AL T B LAEM, T
B W B ISES4E, 11 FD A& ICC ThRERASAH I
RFEMEPR 2 22, ICC MIT IR R AR £
PRS2 AR AR, WEE B SRR Ms 52
i, IMiEZ 5-HTs 2RI G B RIS 42324,
B AR R KN ER DR SE RS 52 AR K ZRI
JEEI = A ih, Hode ADRBI1 FI#0GE RE W (e it
Ghrelin (B  T7H0E SSTR AENH] Ghrelin R
J25), BRI Y Ghrelin 748 GOAT {4k, HAL NG
PR S ICC L) GHSR 4547126, GHSR & —F G
BRI, nNSOE A B IeRg C, 559~
LW =18 (inositol 1,4,5-triphosphate, IP3), IP3
S PN 5 R FRC Ca2 1271, 3 177 % TCC ATAE FL Bt
ARG R TR, BHARRESE L+ ZfhmHN
Wi ADRBI.GOAT F! GHSR #: [N ik .35 R %, SSTR
FERFR B E S, AR A) DL 2 s —
MG, PEsAR AR AT RE(EHE T W%k Ghrelin (1953
WA Bk, EHAER T 1CC L) GHSR, #EimiH]
BT ICC = A HS ki IA 2 3 58 15 P sh 71 I

B

C-kit J& — P R IRIABGZ 1k, H FAE 1CC 2k
Yikricdy, it 5 HEA SCF 454, it ICC Ik
MR, XEEERI TR I, 2 AR S
16IT )5 FD KB S2A L 1CC $iEdg £, SCF Ml
C-kit 15 B, $EoR RS R B 3 /)l fe 5 0
SCF/C-kit 15 il % {2k ICC M3 A K. 4R
N, BRI KRE S, BB 1) SCF. C-
kit 85 [ SR RERA K B3 R, 15 S AR
BOyGIT T, AR A IR RIE KPR 2 5%
oG, SRR AT g2 Il 0% SCE/C-kit @
P, (EEE ICC 20 M )14 58 7 A i 3 5K B B 11
E3)/1. ANOI &M E FIuE A8 FiliE, 20
L P J R A S AR B T % A T, O
BN E B TN, AN =25 K& P ] AL, 7E ICC
) R4 B TR DS E B, MLCK T iz 3 A T
WLRZHZ T, @R R AR BE R 1, 2
LB E AW ENShE A3 sh, i iE T
W4, gE 1R, RAEAKREEL T HEE
HLF) ANOI. MLCK R FIEKTEE %,
AR A] DL B G X — IR, AR AR R
3T ICC R #EsAF L4 (B 5.

[LLL

(=

ER U

/ SCF
Ca?t ilijH I C-kit

Cajal [H] 5121

smMLCK — %

RRGLIEY

5 MARTMKNEBHENERENHE

Fig.5 Mechanism diagram of Zhizhu Granules in improving gastrointestinal dysfunction



FED 20244E4 7 $55% H 8B Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 8 . 2629 -

gx b, BURBORI AT DL FD oK BRI ik K
P, HE5E FD KRB msh 1. $IRBURLIEIT E
FH AT fig 38 i 958 Ghrelin %F ICC HIMINSAER . B4
% SCF/C-kit 3l B2 3k 1CC 8 5H 4k 2 J5 TR S
AHIE G AR IR AE L B i 3 7 505 7 TS it
TSR

RBAR AR ERTAEF B R
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