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28.(0.004 g/kg) , 4110 A, FREF A, RAAKX R HE T AG LR E S FDAA, B L RE, B afaax K7 Sk
REBAIK, AR AR RE MR FRLHEZ(1ImML/100g), X 1K, E487d MEXAFARSTELFNTHZTHRE,
SK Se v A4 SP kAR B 4B R 20 4% F K3 i & & 3(AQP3) | B 42 A K 2 (Ghrelin) \P # /it (Substance P) # % & & ik K- ; KA &
G PP kA B BB AL LR P R B £ 42K G 1(Claudin-1) .41 @ (Occludin) , fe & &R AR (VIP) 69 & & kil K-F. &R 5E
WA A K R F MRS E I R % (P<0.01); § A5BE 4148 7 AQP3 , Ghrelin % & a4 & ik 9 2., V", Substance P & & A
&K % 3 AQP3 ,Ghrelin, Claudin-1,Occludin %& & F A /K-F 2 % 54K , Substance P VIP & & £k K -F 2 #FF+ & (P<0.05 % P<
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Study on Improvement Effects of Fuling Gancao Decoction on Functional Dyspepsia Model Rats
CAO Feng, LIU Yang, QIN Yuan,ZHENG Zi’an, GE Yuhong, TANG Amei(College of Basic Medicine, Guiyang
University of TCM, Guiyang 550025, China)

ABSTRACT OBJECTIVE: To study improvement effects of Fuling gancao decoction on functional dyspepsia (FD) model rats.
METHODS: Sixty SD rats were randomly divided into normal group, model group, Fuling gancao decoction high-dose group (20
g/kg) , Fuling gancao decoction low-dose group (10 g/kg) , drug combination group (Fuling gancao decoction 10 g/kg +
domperidone 0.004 g/kg), domperidone group (0.004 g/kg), with 10 rats in each group. Except for normal group, other groups
were givenicy dilute hydrochloric acid intragastrically to establish FD model. After modeling, normal group and model group were
given constant volume of distilled water at room temperature intragastrically, and other groups were given relevant drug solution (1
mL/100 g) intragastrically, once a day, for consecutive 7 d. The amount of gastric residue was measured to evaluate the gastric
emptying function. Immunohistochemistry SP method was used to detect the protein expression of AQP3, Ghrelin and Substance P
in gastric mucosa tissue. The protein expression of Claudin-1, Occludin and VIP were detected by Western blot assay. RESULTS:
Compared with normal group, the amount of gastric residue was increased significantly in model group (P<<0.01) ; positive
expression of AQP3 and Ghrelin protein in gastric mucosa tissue was decreased significantly, while the positive expression of
Substance P protein tended to increase; the protein expression levels of AQP3, Ghrelin, Claudin-1 and Occludin were decreased
significantly, while those of Substance P and VIP were increased significantly (P<<0.05 or P<<0.01). Compared with model group,
the amount of gastric residue was decreased significantly in administration groups (P<<0.05 or P<<0.01); the positive expression of
AQP3 and Ghrelin protein tended to increase, while less positive expression of Substance P was found; the protein expression
levels of AQP3 and Occludin in gastric mucosa tissue were increased significantly in administration groups, while those of VIP
were decreased significantly (P<<0.05 or P<<0.01); the protein expression levels of Ghrelin and Claudin-1 in gastric mucosa tissue
were increased significantly in Fuling gancao decoction high-dose group, Fuling gancao decoction low-dose group and drug
combination group, while those of Substance P were decreased significantly (P<<0.05). CONCLUSIONS: Fuling gancao decoction
may improve the symptom of fluid retention in FD model rats by up-regulating the protein expression of AQP3, Ghrelin, Claudin-1

and Occludin and down-regulating the protein expression of Substance P and VIP in gastric mucosa tissue of rats.
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EEMETE LA R (Functional dyspepsia, FD) J2& JGH
AR M AR I DB R BN R AR
B RS R I AR IR 9 Tb R e 5 HEAE I R gy
R R E HESS 2R A R B B A HESs 2B RY . FD
Y RE AR FR B AT Um0 B2 1 R SR Bl . PR
IBIT B B AF IR AR RS 5, R E R 2t
(PrZ€ie ) id L HA IR B A IR Tk, F23R 0 T 1
B I L A R A L AR T A S L
B, RS T By e . 2 A F FD AR U TRl AR HESS
HCAE AT 8 55 42 = IS & e AR A 6 ¥ (AChE) 7 &
LB IK—5A AR (NO) & =LA &, e A URIE
SCLFD By AR B A E IR L Z R R )
SRR FRETY, BT, ARSI 1 B S AR H R T
6T FD B A KRR 5 0 3 B R 4 hoKE iE 8 3
(AQP3) . B itA: K 2 (Ghrelin) .P ¥ )i (Substance P) . &
WIERE M 1(Claudin-1) (I8 11 (Occludin) | I8 15
Pz K (VIP) 8 3R IE B2, R RS H B 77R YT FD
FIVE IR, AR A ) 0 aE— 28 e Rl AR I HH 4
PESZIGAR R

1 ##l
1.1 88

FA124 BUHL T 43 B R (IR PUA AR B A FR
F]) s KD-202A LA ] A HLCHT TR A #5548 PR
A ) 3 CX21 2% B 355 ( H A Olympus A ) ; Power-
PAC Basic B H KX (3£ [E Bio-Rad A Al ) .
1.2 ZHR5RH

Z W 5 T (V92 by AR 254 R | #iE S
170306533, B 4% : 10 mg) ; AQP3 , Ghrelin , Substance P,
Claudin-1,Occludin , VIP F18-NL5h & 4 ( S-actin) ik (—
Pt , 9o [ Abcam 24 v, #5431 hy ab125219 ,ab209790
ab216414 . ab15098 . ab216327 . ab8556 . ab8227) ; 111 £
GO i E AL BE BT (40 (B R 2% b £k %5 W (PBS,
pH7.2~7.4) (ALt PR SR L W AR B B | #1543
A4 109525, ZLI-9062 ) 5+ — 4 LA iR 404 - 2R PN s Tk e
(SDS-PAGE ) &8 fist il #5100 £ \BCA £ 1k B g i 71
&% ECL B HUR G R AR R -HHEL (HE) e a0 £ . —
SRR (DAB) R (AL R AR AR
", 55 4 Bk G1120, PC0020, PE0010., G1120,
DA1010) ; Minute™ 2j 9 4l Jf1/2H 2 5 2 171 4 Bl 5R) &
[P SR A (650 HEARFH R Al L, 585 - SD-001/
SN-002]; 7K 4y F il 7518 7K (pH7.2~7.4) .
1.3 Z5Hf

PREE REA CH (50 AR 223 A 5 H [R5 5 2401
A BRI 28 5t BH H B 2 Bt 0 Y B S N IE o AR
K H BT (G FER ) JFE T LB - %5 30 g FEAE 30
g K 15 g B2 45 g0 BRI L A9 e L4 A 25 44
100 g, Zr ¥Rk 1 000,800,800 mL il % 3 YKk , 45 ¥k 40
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min; BT, B IF 3IRIEW, T 60 CHEIER kK BRZTZ
WA Y T IR 250 1 g (B 52 50 i 45 25 50) ik DA 245 44 1
1), FE4 CHMF MR
1.4 ¥

SD I it KB 60 H, MERE A, 14 5T it 180~220
g, KR AW AR A B FI AL S A = nl ik
2 SCXK (1) 2014-00117, Fy 5% FH 1 5 2% % SPF % 52 5%
R SR [ B R SRV ATIES - SYXK (#4)2012-0001], %
TR (20 £ 2)°C, 4 [ AR SUR T A v KB A= 9
FeARA B wl$it
2 Ak
2.1 o EEFRY

PR 60 H, BEML/ M IEF 4 BRI A H
2 (20 g/kg) AREE T R 4 (10 g/kg) JHK
A (IRZEEHE7 10 g/kg+Z 37T 0.004 g/kg) (2T
Fii2H (0.004 g/kg) , FF41 10 H o 1E 5 41K BE H # 7%
T 7K 0.8 mL, H: 4% £% 21 K BRUAR B8 SOk (219 5 R A
0 °C . H&J% 0.5 mol/L [#i L2 0.8 mL 37 K Fl FD A
R, ESEE 14 dJ5 , IEH 4R R K FUHE B 2R AR
HARZEIRIK  HAR 25 2 R R 1 5 WRRH IO B ) 25 1
W 1 mL/100 g( 24 /25303 DA ZE IR K R 1 2838 24Uk )
BRI, EST do
22 KRBHIZINEEKRE

RGBT, & AR RIS 8 h, AR 45 T2F i i
ek a1 A Uk FRDRHS 7 IS IR RS ) A ks TR A 49 (2
g/H), 10 min J5 P45 T 2808 /K SR N 259 . 4524 30 min
Jei AR FERBR , BCE 4R Vv i 0 R i, F R
BE NGRS E(ENRE R =S B R — H e E), L
TP KB E HE=S g
2.3 ARBFEHELZA T AQP3 . Ghrelin . Substance P i
FEHRIEKERN

KA E AL SP kA . B 227 4415 K
S L2 N 4% Z R B P EE IS, LA SRR shk
4 h, FELUOR R 00 B CFRAREN =) 43 B K 1 h
THIZRFEIH 20 minx2 I AR SR B 1.5 hx2 I, £
PR (R 6 um) 5 PLUE B H 28 B8 15 minx2
U, DA R4 B0 285 CrR s B4R ) 43931 K 46 s PBS
12115 min, 3% 13 A AL B 10 min; PBS M6 )5 430l
fil AQP3 . Ghrelin. Substance P i/ (1:100) ,4 CIF &
12 h 5 —#1(1:300) ; DAB 43, [ /K Mgk, Jh A
REYL K BRI E k. T B N e H 2
LU 2 H 8 R O, PR R ki i e, gl
BRI BEMLERE 5 5K D) A, Bk Ul F BEAILIE$E 3 P LET
& H Image Pro Plus 6.0 B4 #1062 B (B UL & 25
FkAKFE,
24 KRBFMELHAL d Claudin-1.Occludin,. VIP EH
FikKFHM
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K I ER A . B2.27 0 440 5 H KR
1 E 4140, —80 CAMF FREARAE . Kl By B 50 mg &
ZHILH 2, Fi2 B Minute™ 319 41 i/ 41 408 8 1 R0 7
VLB kT B E AR IUS , R BCAE A &=
WA ST 8 A . R SDS-PAGE #E it il £ 151
Er A5 12% 19 50 5 I A1 5 % (v 4 it , U 1 50pg |
FEHRARIE 80 VLYK 1 h, 4325l 130 VLYK 1 he HHEH
MR 2> TRV S , 60 VEER 2 h, 5% IS WKy 514 2
h; 433 A Claudin-1.Occludin, VIP & P14 (1:3 000)
HlB-actin HifA(1:8 000) ,4 CIFHE 24 h; TBST 28 nhi vl
PE3UK,IMAZPL(1:7000), HEHFH 2 h; TBST 2% 1Pl
Wk 3K, ECL BN 5 . LUp-actin A Z: L, K H Tma-
ge Pro Plus 6.0 F{443Hr H IR 14 AT IR BEAE, L3R
INER AR IR
25 HFItFEFE

K SPSS17.0 B X AT et o #r . o
B Y + s Fon, A FUECR AR S BB ARG 36 . P<
0.05 FZERA G FE L,
3 H#HE
3.1 FEEHEZNKRBHEZINEERIRN

SIEHE A A, BRI R RS AR R B 2,
ERAGIFE X (P<0.01); SHERIA L, 45254
KEUE MR B, 22 R A SRR (<
0.05), FEMLFE 1,

*1 BAXRBHZEERAOKRELR(x+s,n=10)

Tab 1 Gastric emptying function of rats in each group

(xts,n=10)
41 il BWkiEE,g
EF4 0.81£0.56
R 1534017

1104045

WEWEGEARA 0g/ke
it 1061039

HAHEAIARA 10 g/ke
TR 10 g/kg (PR )+ 0.004 g/kg( LB L) 115£021°
Ll 0004 g/kg 1094034

SR AL R, P<0.01; SHERIZ] HoR,"P<<0.05

Note: vs. normal group, **P<<0.01;vs. model group, “P<<0.05
32 REHEZWKRBEHMIREALRF AQP3, Ghrelin,
Substance P & B RiZH =M

TE 2R BB B 2H 2 9 AQP3 |, Ghrelin 25 11 FH

PRk Z , Horp Ghrelin & (1R I S50 T 2 #04
HH . 323X ; Substance P &5 1 FHIEFR B /D . BRI K
B 15 4 4R P9 AQP3 . Ghrelin 25 14 BH 1 2 i W {5 Uik
b H AQP3 I R IE MR R RN 28 200
Substance P& [1 IR IER Z  FEFERFE T /2R IE
B o AR B e ) e 2 AR T R I s 2 Bk
FHEZE A Z2 39 37 T 28 K B B 2 21 AQP3 |, Ghrelin £ [
FHMER R 2, 5 1EH AL ; Substance P & [ FHPEFR
IR T B Sl D o 2520 K R AR AL 41 AQP3
Ghrelin ., Substance P 2 [11 &35 1Y 2 A U) Fv 2 1k & DL [
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Fig 1 Histological micrograph of AQP3 protein ex-
pression in gastric mucosa tissue of rats in
each group (hematoxylin staining, x400)

FE T AR BN, 5 IEE 4L, BRI R L
BN LA 2 AQP3 , Ghrelin & 1535 7K V- 1 . FE AT,
Substance P2 13RIk KT B T8, ZF A S FE
X (P<<0.055; P<<0.01). GHIRIL LLEL, & 45 254 R
BRI 21 AQP3 8 1R kK- B35 T i s AR H
e R 2 AR R IR e 2 R T 2K BB R
ZH 4 rp Ghrelin 25 1 2 15 7K B 2 T, Substance P 25 [
IRV B BEAR, 22 R A it L (P<<0.05) .
LK U B 4L AQP3  Ghrelin , Substance P 2K [
FIRACPRGMNZE R 2.

3.3 BREHEZWARBEHEALRH Claudin-1,Oc-

cludin . VIP & B R iX BT

I H A PR, BRI R B 26 4 21 b Claw-
din-1,Occludin & [1#35 /K-35 B WA, VIP & (113618
KAV TR 22 R A G L (P<<0.05 B¢ P<
0.01) SRERIZH HLHE, ARZE T RL i m ) e AR T
AR LRI 2K BB BRI 2L Claudin-1 82 H
FIRIKV- T 5 & 4 22K R A 2L Occlu-
din 2 138 kK 25 T 5 L VIP 28 1 R A KOF B 35 R
ik, 2 F96 52478 L (P<0.05 8 P<0.01). &4k
5 241 21 Claudin-1 . Occludin , VIP 2 15 14 HiL Uk
DL 4, 23 R IR KR 25 R W3R 3.

China Pharmacy 2019 Vol. 30 No. 4 - 475 -



A
By
":('55-* ‘o‘.! A8
B VYo

i
S

PR
#eo &
AR
SWNE
St

0 z
5 & s “;ﬂ;‘ ' TR
-~ 2 it :
R A ]
S s, b i
AGEEH ) B.fEFAIZH

O S Yo B AL T s A Ry
R R - %@%‘?@m’;
St e e 4 , >=:~'-"1-:.gi§f:'f“"

*
»
Lt
oSt

2000 B o ¥ Saia e
s S S ]
CHE I e

hod o) -

Sy L= - ¢

BT AT P ey - ]
e Sl k*%‘??%e%

R 0k '.-‘.s..&&;
Sge sl
E.BcF4

F.2 %
2 RAKXKRBEFEAL S Ghrelin EHRIZRALR
YR BRE (HARELEE, x400)

Fig 2 Histological micrograph of Ghrelin protein ex-

pression in gastric mucosa tissue of rats in each
group (hematoxylin staining, x400)
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2. AQP3E NI s N ) izl T B niE
E AR, XK o B is E EE 2R AT Occludin,
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SR R IR 21 A I R R D RE S R R4
YUBHERL B, Ghrelin 2 12— FAE K BE L0
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A H A sh N R, B e R Y
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BN 7010 A0 ARG e 22 AFIILZ | & REVRIT -1
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Fig 3 Histological micrograph of Substance P protein

expression in gastric mucosa tissue of rats in
each group (hematoxylin staining, x400)
F2 FBHKXRSBHESELZ D AQP3, Ghrelin, Sub-
stance P & B RIAKENER (x£5,n=5)
Tab 2 Protein expression levels of AQP3, Ghrelin
and Substance P in gastric mucosa tissue of
rats in each group(x+s,n=>5)

i) ik AQP3 Ghrelin Substance P
&4 0574021 0581020 033013
R 033£0.18" 03140137 0554022
WEHEAAAEA  20g/ke 057£0.18° 057£0.18° 032016
WEHEAGIEA 10 g/kg 056+027° 056£027° 0284014
i 10 g/kg(BREHFR)+ 058+0.10° 053+02° 024023
0.004 g/kg(ZI M)
ik 0.004 g/kg 056+079° 0413016 0382018

T SRR A AL, *P<<0.05, " P<<0.01; SR Hh A, *P<<0.05
Note: vs. normal group, “P<<0.05, " *P<<0.01; vs. model group,
P<0.05

I R v, 25 AU, [8] IR 3R] 3038 i 3
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AW FE LR 2% S B BT B2y, Hoh 2
i 52 KSR e PR 5 IR YT FD. %25l il ad 45 7t
Z Bz A IS B AR AL, Bt | T K5 B
gy, et i B % S, bl B HEzs L ARSI AR R
IR, G DN BRI AR UL TR PR U Y R SR B FD B
G, 25 TR H w07 Ja REW] s/ R B NI
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ERFRILRIKE
Fig 4 Electrophoresis of protein expression of Clau-
din-1, Occludin and VIP in gastric mucosa tis-
sue of rats in each group
EZHA KRB FIEHLF Claudin-1,Occludin , VIP
BEARKKFENER (x+s5,n=5)

Tab 3 Protein expression levels of Claudin-1, Occlu-

=3

din and VIP in gastric mucosa tissue of rats in
each group(x*s,n=>5)

A5 il Claudin-1/f-actin-~ Occludin/f-actin ~ VIP/f-actin
W 043£0.06 056£0.11  037£0.09
R 0.13+0.11° 020£006™  0.59+0.06"
TEHEARAEL 20 g/kg 037£0.11° 04740127 038+0.12°
REHEAGIEA 10 g/kg 041£0.15° 0543009 024+001°
it 10 g/kg(BREHES)+ 03940.12° 051£019  036£0.10°

0.004 g/kg( iR 1)
Lk 0.004 g/kg 021£0.17 054£0.12°  027£0.07"

T HIEH A E, P<<0.05, " " P<0.01; IR AL, 'P<
0.05,7P<<0.01

Note: vs. normal group, *P<<0.05, *
P<<0.05,7P<<0.01
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[ 2R IB KT BEAIS , DTS 4 15 1 85 sl 4 o, i/ ot 77
Pk O E RN, AR KRR . TR 2
S R bR AR TR AR R VR
L5 TR RS R ] REE R B A 2N
t AQP3 ., Ghrelin ., Claudin-1 ., Occludin & [ 235 19 3R
1 Substance P, VIP & [ #21k 19 T 9, 1T ek 35 FD ALY
KRR R IR o
52 ik
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