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LR REEZERE , HA S TEOC K E AR 35 5, 7300005 2. Hli 2R Scmabihl; 3. TRER RSP B

(HE] BN HKAFHSETHNEE EBRAEEFELRE (FD) 2 XK B H 26930 2T s 4E A
Bl ik 60 RSD KRR My AT, EAM, Ly LhufFSBFHIK. T G724,
FHI0R, =g, AABMRARNBACBERSEBERET 20 L R+HRNBELFIEE 3
AFDXABR, EBRRAEEH~BTHG., P KABZASHNLETHFAHSETFTH12, 6, 3g/(kg-d) #
B VLA AL T MR LA R 1,35 mg/(kg-d) EF; £HMAFHEA LK LT A2 K10 ml/(kg-d)
HH, EETA2RAE, MEEBARAKRRET. FHEF et S, HELEUREAR AT AL RES
KE, oM XK FELRPHELHHTFMELZREES (nTOR), FAEA KB EHEILE (ghrelin) . A KEE
oitE % la (GHSR-1a), c-kit B G R Ao X BEA I E £ Kt 84 % (Acly-ghrelin) &K F
HZR LHrauaki, BEAXRAARET. FHZF. BEREEIK, FEH2F ghrelin, GHSR-1a. c-kit
B8 kA e dn R Acly-ghrelin K -F 3 4%, mTOR & & &A% (P<0.05), HAAMLE, FH~ET 7
P BN EARE LA ERAARRE. BHER, miEI G, § EHL P ghrelin, GHSR-la, c-kit%&
& F ik B Acly-ghrelin K -F37- %, mTOR & @ & & BAK (P<0.05). HEILhmks, FHxBTH
BRI AR R EF EHLP ghrelin& @ R EFAZ, mTOREZE G FAKBK (P<0.05), HE£E4R 2T, &K R
RULRELEFIET, MALES, LEE@RZEA, £i8 FOSETHF. ARG ZEIGHET &
BAFD KK BHE, EAERIHTIRE 55 BT 7 T E@A42 mTOR/ghrelin/GHSR-1a1Z 5 i@ %548 5%

[EF] HeliRE; MEEBR; £2<ET%H; FHS; mTOR/ghrelin/GHSR-1a13 5 i@ %
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1 #MREAZE
1.1 4

SPF gt SD R FRAUFLEL60 H, (AR (25+3)g,
10 i, 1 H B 2 K2 sh i s 56 rpon 4t
SEEHY A RIES . SCXK [ H] 2020-0001. fA
7= F SPF R LK E , MXRE 45% ~ 55%, il
(23+2) “C, %12 h IHIEIEH
1.2 %4

TANEFIANSS (TRl ™ K6 g,
-6, MRIZ9g, EHE12¢, FRIPHAKRIg, A
Z10g, KE9g, KHEG6g, MKW AN
BArhBERETh gy . B ehiRi 1 h, SRR b,
AT — i 25 IR /K2 2 40 min, PRI
1h, RAFEE 250 B PR BLE R 2R &
JEHATHAR , A R BE 2. 1. 0.5 g/ml ()
W MG IR SLYD A ] Fr (5255 : 10102A01 , BUAR R
SLEN AR Ry A7 RS R, BL i o 4 0. 2 mg/ml
R
1.3 EEZXFNEASE

MW (585 604E037) . F2 W L4 X
(B85 1228A021), JblREEAWRE AR
2] mTORPUIAE (535 . GB111839) . ghrelin#it
& (8% : GB11548) . #ii mTOR ¥t (75 .
GB23303/GB253039) . Alexa Fluor 488 —4fi (#75.
GB253039) . H K DK (585 G1221)
EDTA$URMEE W (635 G1206) . DAPI (158%:
G1012) . HLoOEEEARE FH (185 G1401) . HE
ey (525 G1005), mIZELE/RAYREA
FRAF]; GHS-Rlabifk (485 : GTX108171). c-kit
Pifk (525 . GTX33947), GeneTex/A7; GAPDH
Pk (5245 YM3215) . Fhie i (185
RS0001), Immunoway INF OB RNA RBGRF &
75 W9727), RMREMRHEABRAR ; w5
WAl & (585 G7106010) . SEHF gPCR Mix (%%
51 H914010), Yeasen A wl; WAL H ARKME
e i & (Acly-ghrelin) ELISA X5 & (18 5 .
2203R27), VLAAEERHEABRAF .

RM2016 AU AL, LDk RAXERA IR A
A3 KD-PAUAH LU AL, #ivL 4 Ae iRl (8 3
BHRAFE; WG1066-1 BRI ALY, I ZEYE /R4
YIRLE AR A5 Nikon Eclipse C1 %Y 1F 5 %6 5t
5% . Nikon DS-U3 BURLR R4, HAJEHAF];
VE-180 7l T E{ #z H1 Jk %% & . Mini-PROTENA Tetra
RUEL VKA . T100 B4 B PCRAY . iMark 78 B AR AL,

ARAEmES5 () ARAFA; GeLView
6000 plus B EEfE AR R G0, 1M 5 s 2 R 4
HIRAF; CG-05 BT E 7 PCRAY, UM i
K BFAER A PR AT
1.4 BAZH ., p@r%Hh

60 HSD FLECR F B HLEC 2 54 s (4
10 HATEE R0 50 H . w2 7L R 2 BOCHk [13-
151 &l 557 FD K RARRL. FLEL 10 H A
FHAT 0.2 mI/d S 0. 1% B2 BERE . 2% eV
WHER, BRI, BETH 6 KGIERMIEEG6
Jaws, BJE R ARG B ek s (B H A
9: 00 F K BB MRS i iz R FUATTE 10% 1
TRE 22, FAIKEESO em, 7K 20 ‘CHyKAE il
KREFAFEGFK, DKBEEIREAIKI 10 s HE, &
H 1K) MZEE R A S Tl 14 X2 8 JH ik .
2 HAFLR 10 HIAE R 4570, 2 ml/d (9 2% HEAE
WHER , ELLT 6 K IE W MR E S . i
B KRR HBATIER, RIEIEHE, BEARIFH
AL, RE R, e R R A AR
FRUIA B RAAI, HE (0 R B 42U Wy, Al
MG S FD R R R

TSI 50 3 3 AR B T 1) K BRCR FH BB AL B -
PRI NI | BV LR A R F RS E T
W AL, AL 10 2. A AU R RS
TR K10 ml/(kg D FEH ; FWNEFHR .
e RS THREE 2. 1. 0.5 g/ml YA
WAE T2, 6, 3g/(kgD)FEF; FWLFIHL
TGRS Vb A F F 1. 35 mg/(kg- ) FEH . 25¥3%
N 53k R R BT EERG & 7, HhAwbos
PSS/ Rl eS| R VAY 1A E s s a7 R
BB T2 ]
1.5 WMEIRAFS 7k
1.5.1 KEAHRAET. GHEffmipst "
JG— K425 24 hJE B AR AR . B HES R
Rt R . B HEAs R HEDE A 7 vk . $Eni
il F 2 RS T (EORIER 8 ¢ HENES ¢ Whky
16 g, WEMERM2 g, R BLFAHERIN10 g, ZEIHK
250 ml), ZAZYLER)E A UK R 24 h2E B 5E UG 4
TAEH KR 2 mBEE, 30 min J5# 3% % 18 HZ
515 ml/kg W8 I VE ST AT ORI, BRI 58 WS FT M
fE R, e Sk, A B A e AN T IR
i, AW E KT IR, FRICE A Y E R
& HBUNGEs, STAgZ b, =R
AT (S) FIrg ] 22 S F2 81 301 1Y
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KB (L), #BAXIHEE HE= BRI R
BHEZER= [1- (HEE-HHE) I LEERE
TR ] x100% ; WAtfEdEHR=1/Sx100% .

1.5.2 ELISA::Z#m &2 K & o+ Acly-ghrelin
K 25 AR T BEALE 3R I 6 H K BRIl i
W, TR R ELISA 27 G B AR 10 B S I 4% 21 K B
M Acly-ghrelin 7K

1.5.3 HE£EURZMARFARBE AR
FHBEHLECF F B3 HORRIF By UE 4180, [HE
24 h B R AT RS K AL BR A AR, TR
Je i 2R MIEK CBESEA TN, i H HE Yo
WHATYe A, Ye 58 MU R U] a8 B A BRI rh A
W R, TR AR A A K B S 4UR Y
PO 2 A

1.5.4 S RAERELEMNESLRXATELAR T
mTOR. ghrelin & & & & B EHLUA U] I
J&, EDTA #Efrhilsfe s, (A REHL,
it FH B4R K 5 TR B G B A 25 min, 35 P 5E BT
mTOR —${(1:1000) 4 CHFHiFR, HLmTOR 4%
(1:400) #EHEE 50 min, TSA BEGCHEE 10 min,
T AL FE (k8 min £5 2k 8 min % I K 7 min) ,
JA ghrelin—4¢ (1 :1000) 4 CHFF TR, Alexa
Fluor 488 — 4t (1 : 400) #OGHFF 50 min, i
DAPLSE Jedi it , Hroiti ks fld h, %k
BB TR, T Image J 1. 44 81 GET T
B S Ta

1.5.5 Western Blot i m &2 K R £4
GHSR-la. c-kit®& @& &i&  HUUEREI 47 HRECR
FHBEHIEC R BER3 H, B RS A8 T
I, [ BCA I 25 AL B Tk B, R
FEACHE A 21K U S 2 20 R R R e o e ] —
WeBs, HEATARMEAL I, ARE H M E PRI,
B LFEETK, PVDF BEFERL, 4 CREIREH, 4
S8 B GHS-R1ae (1 : 1000) . c-kit (1 : 1000) .
GAPDH (1 :5000) —#iiFE K (4 CREIK), —

Lo

Pr (1:10000) BFE2h (4 CHEEIK), P4 C
UKAATE L h, BEATEROYG, ) Image J 1. 44 5144t
SR AT S A AT
1.6 %itZrik
fdi 11 SPSS 26. 0 AP #HATSL T34, A5
BRI A IES A U (Fes) R, T 2255 24
) 5508 L35 2240 M, WA ER A fi T 1LSD A6 56
77 2EARFEME ] Tamhane s K56, K56 /KHE«=0. 05,
2 #R
2.1 BAXKRARRE. FHZEPBIELF LK
FIw, SEAALE, BRI KRR,
BHHEZ % R YRR (P<<0.05). 5B
IR, FWONE T . DR MEED R4
KEMAEFRE ., BHEERMBHEERAR (P<
0.05). 5FEWAEFHIAEALLE, FONE
T R BV R AL HEZS R et
FHTHE (P<0.05). FWNE TR . PRlE
R IRV B R ey A N RN 8 3 W5 e e o
X (P>0.05).
2.2 &R K P Acly-ghrelin /K -F Yoz
F2m, S, BRG] R
Acly-ghrelin 7K - i 2 FEAIK (P<<0. 05) . S HEAIZ Al
R2  BHKRBRIMIE A Acly-ghrelin /K HL#

Table 2 Comparison of plasma Acly-ghrelin levels of rats

in each group (pg/L, x+s)

2051 FRAL Acly-ghrelin
A 6 51.49+6. 09
FEAILL 6 28. 1526, 43
FWANE T Vel atd 6 43.96+2. 15" ¢
FTWANHT O PR A 6 39. 69+6. 73"
FRP7SH T IR 4 6 34.44+10. 69
BEYP b FIEH 6 40.276. 19" ©

e Acly-ghrelin, BE3GAL S A RKBMERGLE.
a) & A4k, P<0.05; b) SHEEA L, P<0.05;
¢) SHEWREFHAEALLE, P<0.05.

R BARRRTE . 52 R AR L

Table 1  Comparison of body weight, gastric emptying rate and intestinal propulsion rate of rats in each group (x+s)
20 531 B ENpIRRI BHEZ R/% Wt E 2R/ %
Sk 10 390. 50+34. 30 56.75+5. 05 86. 66+12. 56
AL 10 305. 20+33. 10V 29. 50+5. 02" 35.38+11. 53"
FOANE TR 10 352. 40+33. 40" 47.30+9. 00 © 75.09+10. 10" ¢
FWANETFH AL 10 338.30+34. 84" 46. 40+6. 83" 60.29+13. 26"
FWNE T AL 10 326. 10+33. 70 36. 60+4. 32 45. 64+10. 98
R YAIEE) 10 344.30+34. 10" 47.05+8. 89" 64.07+14. 79" <

e oa) H5EAALE, P<0.05; b) SHEAMLE, P<0.05; ¢) S&EW/NE FHFEHLEK, P<0.05,
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FWOAB TR R, FONEFomE. T
I 21 RN S F 4 R R 2R Acly-ghrelin 7K - i
FEIHE(P<0.05). HFWAE TR . A&
SIS 2 R A 2 SR esE T L(P>0. 05) .
2.3 BUARKAFULREABIFRE

KR, 4K EALURBIIESFIER, I

FWANEFoPHEd
Bl ZAKEEY

B NE P
HLRHEIAIE S
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Figure 1  Gastric histopathological morphology of rats in each group

DAPI

RS}

F 441

S ANE T4

v 71 2

TFWANE T

ch AL

U AVER Y]

fIGF 4

o ---

ghrelin

F: mTOR, WHELAYTHEMBERLEN; ghrelin, HAKBERIME.

B2 HHKREEHLF mTOR,

ghrelin 25 13RI (FRPEVSLRG:, x400)

Figure 2 Expression of mTOR and ghrelin proteins in gastric antrum tissues of rats in each group
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3w, HEHAKE, BAEHKREEHHA
' mTOR & FIFRIATHE, ghrelin®FFRIAFEL (P<
0.05) . SEAVEFIFERSH 17 M0 w4 i,
BTWREFDE . il d s yb S 2R RS 52
HAUP mTOR L HKIRFEAK, ghrelin R R IA TS
(P<0.05). SEEVPLFIALE, FWANE TR
FI K B E AL mTOR & R IA AL, ghrelin
HHRBTHE (P<0.05),

£33 KHARREEHL P mTOR, ghrelin 8 335

DT AL

Table 3  Comparison of mTOR and ghrelin protein expression

fluorescent area in gastric antrum tissue of rats in each group

(x+s)

2H 5] kA mTOR ghrelin
EHE4UL 3 7.28+0.87 6.38+0. 61
HRIZH 3 14.69+1. 04" 3.03+0. 32"
FWAEFHEAEE 3 8.75:0.81” 7 5.77+0. 86" @ ¥
FWAET RS 3 10.01£0.60” ¢ 4.63+0.40” ©
FWANETFHERRA 3 12.831.16 3.52+0. 46
R UDIE) 3 9.61+0.73" Y 4.97+0.51" ¢

7 mTOR, 'WFlsh¥HEINERLEN; ghrelin, BAKEE
B E .

a) HE5 L, P<0.05; b) SEEIZ LR, P<0.05;
c) SEWAEFHMIFRALE, P<0.05; d) S50 FI4 T
%, P<0.05,
2.5 BAKRAFEMLEP GHSR-1a, c-kit&F&E kik

F4amn, SEA R, BRI RRE FEH8
H GHSR-1a fil c-kit 5 (BB AL (P<0.05). 5
BB oA, BPSE T . Rl Ed s yby
FIZH GHSR-1a Fil c-kit 5 I AT+ (P<0.05).
5HFWANE T ma e, Fb5E e
ALY FZH GHSR-1afll e-kit 4 (1328 3 7+ 55
BB TH PR CkEARRITE (P<
T4 HAKRREEHLF CHSR-1a, c-kit 8 HF B
Table 4 Comparison of GHSR-1a and c-kit protein expression

in gastric antrum tissues of rats in each group

(/GAPDH, x+s)

2197 R GHSR-1a c-kit
S 3 1. 000. 07 1. 000. 03
HERIZH 3 0.69+0. 02" 0. 710. 03"
FRNEFHmE Al 3 0.9520.04" < 0.9620. 04" ©
FHANE TR 3 0.81x0.03" 0. 88+0. 03"
FRNE TR 3 0.75+0.05 0. 76=0. 04
LR UDYAIE) 3 0. 88+0. 03" < 0.90+0. 02" ¢

7: GHSR-la, ERKIMEMRIFMEZIR a,
a) S A4 e, P<0.05; b) SEIMA HE, P<0.05;
¢) SEMANETFHMAEA L, P<0.05,

0.05). %4 K EHEHLH GHSR-1a. c-kit K H
FEIRH K WL 3

GHSR-1a | - - - -‘ 41kDa
1 ————— 11000

copi | A S S .- o0

TE: A, ZAH; B, BIA,; C, FRNE TG
D, HWAETUHDREH; E, FOAETHIGNEH; F, &b
WA ; GHSR-1a, AERMRRDWRZHA 1a.
B3 AAKREEHL D GHSR-1a, kit FAFRBHEIKE
Figure 3  Electrophoresis of GHSR-1a and c-kit protein

expression in gastric antrum tissue of rats in each group
3 itig
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S A 4 ARy S FD LYK B
sl fe B FE BR , TR0 BE SR FD () 2035 15
Bl ABFRAER R, 9E 55 FD TR R
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RIS, MEDNE PR PRy
A0S BT R R BT & . HEAS R A
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RSP H o A KR E HLURIIE R IER,
BRARTCEE SR, JTCRMEAMMIZE, U4 KRB
UK BRHEIAE, AT HOResrRas.

mTOR | VZ 534 THiFLaAR N, = 54004t
W AT ARSI A AR S, IR M mTOR
23 2 A1 5 M) ghrelin 14 7= A8 FE AL, 1 177 IR R LAY
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AR E s " BF5E P KW, ghrelin 7E X/A

FEAH AL LA BERAE i IE 42, i ghrelin O-JE

HLEEFLTE (GOAT) &AL~ Acly-ghrelin Rl 21 1
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G, RO ICCs fir A= B L Z I . ARBFIT LR

Won, P, B KRS FEHSH ghrelin

GHSR-1a. c-kit & 131K MUl J¥ Acly-ghrelin 7KF-1

IR, mTORBHFATHE; MEDSNEFET.

e RISV 2H 522021 ghrelin, GHSR-1a

F c-kit £ 1 3¢ 35 M 13 Acly-ghrelin 7K -2 T 5

mTOR & AR EEIL, HEDSE 7 &N ETER

i mTOR & ik . F+1& ghrelin 28 [ #3577 L
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g LRk, FRP/SHE ] e i 1E e e g
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The Effect of Xiangsha Liujunzi Decoction (##/x# 7 ) on Regulating mTOR/ ghrelin/ GHSR-1a Path-
way in Gastric Antrum Tissue of Functional Dyspepsia Rats with Spleen-stomach Weakness Syndrome
LI Runfa'?*, AN Yaorong', BAI Min'*, MA Xiulan'?, ZHAO Linna'’, LIU Mengya'?, CHENG Yingxia’
1. Gansu University of Chinese Medicine, Lanzhou, 730000; 2. Gansu University of Chinese Medicine Laboratory Animal Center;
3. College of Traditional Chinese Medicine, Ningxia Medical University
ABSTRACT Objective To explore the intervention effect and possible mechanism of Xiangsha Liujunzi Decoction
(FW/SHE T, XLD) in promoting gastric emptying in rats with functional dyspepsia (FD) of spleen-stomach weak-
ness syndrome. Methods Sixty suckling SD rats were randomly divided into blank group, model group, mosapride
group, low-, medium- and high-dose XLD groups, with 10 rats in each group. Except for the blank group, the rats in
the other groups were gavaged with iodoacetamide (IA) and sucrose solution and administered with hunger diet plus
swimming exhaustion to replicate the FD rat model of spleen-stomach weakness. After the model was successfully rep-
licated, 12, 6 and 3 g/(kg*d) of XLD and 1. 35 mg/(kg*d) of mosapride citrate tablets were given to the correspond-
ing high-, medium and low-dose XLD groups and mosapride group by gavage, repectively, while 10 ml/(kg+d) of nor-
mal saline was administered by gavage in the blank group and model group. After two weeks of continuous interven-
tion, the body weight of rats, gastric emptying rate and intestinal propulsion rate in each group were measured. The
pathological changes of gastric tissue in each group were observed by hematoxylin and eosin (HE) staining. The
levels of mammalian target of rapamycin (mTOR) , gastric growth hormone releasing hormone (ghrelin) , growth
hormone secretagogue receptor la (GHSR-1a) , and c-kit protein expression in gastric antrum and plasma acylated
gastric growth hormone-releasing hormone (Acly-ghrelin) were detected. Results Compared to those in the blank
group, the body weight of rats, gastric emptying rate, intestinal propulsion rate, the levels of ghrelin, GHSR-1a and
c-kit protein expression in the gastric antrum tissue, and plasma Acly-ghrelin level significantly decreased, while the
mTOR protein expression increased in the model group (P<<0.05). Compared to those in the model group, the body
weight, gastric emptying rate, intestinal propulsion rate and the levels of ghrelin, GHSR-1a and c-kit protein expres-
sion in gastric antrum tissue and plasma Acly-ghrelin of rats in the high- and medium-dose XLD group and mosapride
group significantly increased, while the level of mTOR protein significantly decreased (P<<0.05). Compared to the
mosapride group, the high-dose XLD group had increased ghrelin protein expression in the gastric antrum tissue and
decreased mTOR protein expression (P<<0.05). HE staining showed that the pathological morphology of the gas-
tric tissues of rats in each group was normal, and the glands did not atrophy, with no inflammatory cell infiltration.
Conclusion Medium- and high-dose XLD can significantly improve gastric emptying in FD rats with spleen-stomach
weakness. The mechanism may be related to the positive regulation of mTOR/ ghrelin/ GHSR-1a signaling pathway by
XLD.
Keywords functional dyspepsia; spleen-stomach weakness; Xiangsha Liujunzi Decoction (S NHE T ) 5 gastric
emptying; mTOR/ ghrelin/ GHSR-1a signaling pathway
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