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Pharmacodynamic study of Shuwei Jiangni Granules on hepato-stomach disharmony syndrome of gastro-

esophageal reflux

WANG Xin', ZHANG Yinjing’, XIONG Dengke’, JIN Ying’, XIONG Li*, YANG Kaige', HUANG Zhijun'
(1. School of Chemistry, Chemical Engineering &. Life Sciences, Wuhan University of Technology, Hubei Wuhan 430070,
China; 2. Food &. Drug Safety Evaluation Center, Hubei Academy of Preventive Medicine Sciences, Hubei Wuhan 430070,
China;3. Jianmin Pharmaceutical Group Inc, Hubei Wuhan 430070, China)

ABSTRACT: OBJECTIVE To explore the curative effect of Shuwei Jiangni Granules (SJG) on hepato-stomach disharmony
syndrome (HSDS) in gastroesophageal reflux disease (GERD). METHODS The rat model of GERD was established by opera-
tion. The effect of SJG on alleviating GERD was observed by weight, serum parameters and histopathology. Rat model of HSDS
was established by a combination of hunger and satiety disorder and tail clamp stimulation. The effect of SJIG on alleviating HSDS
was observed through the changes of general status, serum parameters, pepsin activity and histopathology. RESULTS In rat
model of GERD), as compared with sham-operation group, body weight and levels of motilin (MTL) and gastrin (GAS) declined
markedly while the levels of tumor necrosis factor-alpha (TNF-«) , interleukin-4 (IL.-4) and nitric oxide (NO) spiked obviously
in model control group. As compared with model control group, body weight and level of MTL/GAS showed an upward trend
while the levels of TNF-a, IL.-4 and NO dropped. Mucosal layer of lower esophagus improved somewhat. In rat model of
HSDS, as compared with normal control group, body weight, food intake and level of MTL/GAS of model control group
declined markedly while the levels of 5-hydroxytryptamine (5-HT) , vasoactive intestinal peptide (VIP) and pepsin spiked. As
compared with model control group, body weight, food intake and levels of MTL/GAS showed a rising trend while the levels of
5-HT, VIP and pepsin declined obviously. Gastric mucosal layer improved somewhat. CONCLUSION SJG may relieve
GERD/HSDS and regulate immune responses and emotions of animals.

KEY WORDS: gastroesophageal reflux disease; hepato-stomach disharmony syndrome; animal model; Shuwei Jiangni Gran-
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(4t 5 mL862859-1) . Rat IL.-4 ELISA KIT (it %
ml.102825-1) | — % b & (NO) i #| & (#t 5
ml.039693-]) . Rat 5-HT ELISA KIT ( #it 5
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B A N & TS B AR YRR R A
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SEAS R BT &, IRl i0 S 45 4 K BV R 12 hi#
i ) MVE TR R IR 25 )5 1 h, % K R
Fr#nsh Bk ML 1 mL, LA 3 500 remin '&.C> 10 min,
o3 B B2 MU A T A v o MTL . GAS (5-%2
6 i (5-Hydroxy-tryptamine,, 5-HT) . Ifil & 1% # ik
(Vasoactive intestinal Peptide, VIP) /K, (4) H &
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BIHE IR TR T ARG HL e O A I RE L AR Ak
K2 h G AbBE K B, B 430 B A 2T IR B N4
Y, B0 e B ETE W, 17 R eI
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Tab2 Results of serum cytokines in each rat group (¥ &5, n=10)

SEOATACEE . TR ORI 7 4 s ST, dLIA) ik
BN E 7 2243 M1 7 5 Cone-way ANOVA) , LA P<<
0.05 M ZEFA LI 7R L.

3 #R

3.1 X HE A R K B T R

3.1.1 KARBRMAATEMET RS 4580
Tl ST AR LE, BRI IEZH A 5T 7 #1021
AR TR i 20 )5  BEE KRR EWE S Ak,
ESREAINT B LU, &7 3 38 PR 25 711 £ 20 44 o £
B B 5 14 K& 15 e B0k b s R 2
A BT B T e (P<<0. 05D

F1 BEHRBERESER T Ls5.n=10)
Tab 1 Body weights of rats in each group (7 £ 5, n=10)

qy g
(gkg™)  #1RE 557K 14K
BFARA — 249.3412.0 301.0419.2  309.54+21.1
AR R 2 — 215.4413.0° 271.1423.3" 273.84-28.0
IR 1.5 220.2423.0 298.5+24.0 305.9455.1
G2 1.5 218.1419.2 298.7422.0 306.4724.5
rhl s 3.0 22214240 298.6826.9 311.64-26.3°
gl el 6.0 220.7419.9 29524281 311.4426.6°

1 (note) : 55 F A 41 H 4% (vs. sham-operation group) , *P<20. 05,
PP<C0. 01 S5 RIS HE 4 L 45 Cos. model control group) , “P<<0. 05,
P<<0. 01,

3.1.2 AAFRAARRMIGERFRIAE 45
WK 2, SBF AL, BRI B2 1) MTL A1
GAS /K FEAK, TNF-a IL-4 L) & NO K44 b T,
WEA B EMEE R (P<0.01), #W KRR
G0 B 7= A DO Y o 424 14 d U, SRR
HEZH AR LE , &7 B Bt R 5 35 41 MTL F GAS 119
KRR a3, TNF-o IL-4 DL K2 NO K4
BT M, Lm0 a4 A0 45 i 5 hn Y B A B
P22 5 (P<<0. 05,P<<0.01),

3.1.3 KEEEEBEMAL WK, BT
ARAR R EERB)Z BT IZ L NS5

" ;«.'u;/ I 5 HE 5/ (pg-mL ™D NO/
(g-kg ") MTL GAS TNF-a IL-4 (pmoL-L "
BFARA — 243.44736.45 269.41438.27 1169.234186.63 208.867-48.07 98.48417.90
RN IR 2 — 167.81+38.68" 167.35+36.34" 1875.004158.30" 292.68+42.52" 135.07+14.97"
IR ZH 1.5 260.42+31.35 212.95+48.89 922.00+168.23¢ 250.33+49.74 131.52415.47
G 1.5 213.57431.40° 171.8474-27.69 1165.40+75.75¢ 240.91462.29 125.707426.74
il 3.0 245.45+27.17° 211.81448.37 1021.64+286.64 179.874-38.65 122.364+17.15
R L 6.0 270.32+31.78" 231.79+48.05 949.88+155.73¢ 111.32420.50¢ 112.48416.10¢
# (note) : 5 F A 4 H % (vs. sham-operation group) , “P<<0. 05, "P<C0. 01; 5 # 5 XJ 1 41 1 %% (us. model control group) , “P<C0. 05, ‘P<C

0.01,
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L.

A. BT A4 (sham-operation group) ; B. #5%%F I 2H (model control
group) ; C. H #5 kz 41 (weisu granule group) ; D. L5 i 4 (low-
dose group) ; E. 1741 (medium-dose group) ; F. & 7l i 41 Chigh-
dose group)

P16 2R RS BB BT J (HE 10XX10)

Fig 1 Pathological sections of esophageal mucosa of rats in 6 groups
(HE 10X10)
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BJC V22 s 4R 24550 10 K, B IR0k ST B
e 30 DAL 2% 771 ek 2 R B ) S N B R BT 2%
3.2.2 HHRKMLRIERAE RN 45280
3o HIEH X A L, A AT B 2 A 5T o 3
PEF R (P<<0. 01 45 245 ) , SRR BR 4 LL 5%, &
300 UL 2% ) B AR o i 2 B T B 14 R
T8 R kL bR i 2R AT B R TR (P<<0. 05)
3.2.3 HHKRMMLARIFMEERZL 4980
Ko HATISH R EE R IC 8 E 2R (P>
0.05), 45 1~5 K, 5IEH X B2 L, LR R
PRI B RK (P<<0. 0D ; SR IR 4 g, B
®4 BHRRBREBLERG L5, n=10)

Tab 4 Food intake of rats in each group (z + 5, n=10)

®3 BEAXRREREBERG L5, n=10)
Tab 3 Body weights of rats in each group (x =5, n=10)

i/ Wi hE /g

kg H1X 557 R
IEEEA —
MR IRA] —
HOBRZE 1.5
fiGflEd 15
R4 3.0
FOEA 6.0
#E (note) : 5 1E % X BE 41 Lt 4% (vs. normal control group) , “P<<
0.05,"P<C0. 01 ; SRR B2 L% (us. model control group) , “P<C
0.05,P<<0.01,

I UK 2 FET T o 26 R ATG 391 2 4 4 1 o P 0
ICP<<0.01) o 55 6~10 K, 5 1E 8 X HE4H F %, B
U XGT HE 20 48 £ f A B AR S o 35 M 25 S5 (P>
0. 05) ; SRR AL AH Eb , & 1 5 308 A7 o 751 42 441
BEEE FHEEP<0.00), H11~14 K, 5%
X R AL L e, AR A X R A A I T R (P
0. 01) ; SRR ARZE LA, 1 o5 Ok 2 AN AT B [t i
P w I L ETH(P<<0. 05,P<<0. 01),
3.2.4 R HKBUNETE bR X E & A #RS
0L S5 LR 5. 558 IR 4L A Fb , AR X R
A MTL 1 GAS KB SRR (P<<0. 01),5-HL |
VIP Fl 8 & R 2 LI A2 14 d s, SER
X BRI A HE , 7 B B JORLAIG L R i 4 MTL /K
Y 5 T (P<<0. 05) , &7 ' B 10 J00RE 4% 751 i 24 GAS
AT HL S AR (P<<0. 05, P<<0. 01) , &F
W e Uk 4% ) 4H 5-HT  VIP B 8 1 2235 1
B R (P<<0.05,P<<0.01),

3.2.5 KEHEBBRGELAZ  ME 20 A, IEH X
HEZH R B B ARG 2 B R 2 DL R WLZ S5 00
BT , 35 A DL B S S o AR R 20 T AL 28 AR e
I R YA IR , 5 I G B A B
255 o RN i 4L R B R B 2 Ry b M R PR A TR

451

F14K

314.03+13.03 348.854-14.20 387.67423.03
271.48+16.73" 311.804-20.24" 340.56+27.19"
271.16+12.86 320.924-21.23 362.65423.97
284.40+10.81 323.874-19.30 361.00422.61
272.29423.32 316.514:19.30 365.334-19.98°
275.67+13.81 321.134-14.85 359.90411.55

1 ?ﬂJ;/ EAESTIE = v B R g
(g-kg D g H1~5K 5 6~10 K BA1~14 K
E 6 HR A — 56.47743.58 118.01747.35 214.83-28.84 176.624-18.59
RN IR 2 — 56.481+3.94 100.5547.98" 197.73+17.95 138.24415.06"
IR 1.5 54.9943.28 116.28+4.89 204.64+14.27 155.1874-12.45°
G 1.5 57.6242.57 109.657+3.36" 215.57422.20 147.2878.52
il 3.0 53.8673.64 104.724.42 169.134-26.32¢ 134.17413.18
R AL 6.0 59.17+3.14 102.89+6.07 185.3114.43 160.18+16.38"
7 (note) « 5 1F % %t B8 41 H %% Cws. normal control group ) , “P<<0. 05, "P<C0. 01 ; 5 45 5 %t B8 £ He %% Cws. model control group) , P<<0. 05,
4p<0.01,
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#x5 BHAXRNBFAMEFREGEEEQBMERT L5, n=10)
Tab 5 Results of serum cytokines and gastric fluid pepsin in each group ( 4=, 7=10)
5 ?ﬂJ;/ MTL{ GAS/ﬁ 5—HT{ VIP/i %EHN&/
(gkg™ D (pgmL ™D (pg-mL ™" (pg-mL ™D (pg-mL ") (U-mL ™D
1E % R 4L — 161.94£24.73 154.10-238.72 153.40£14.00 25.2847.79 69.4115.46
IR HE 20 — 114.31+£32.07" 106.03430.20 198.47+18.60" 27.8545.34 82.28413.32
EPIN i ) 1.5 154.97+29.47° 153.43429.7(" 158.91+14.56" 23.45+7.18 112.94415.53"
IR e 1.5 150.08+21.57° 146.64-18.82° 137.89+22.33¢ 17.8546.08° 60.2420.70°
rhoR e 2H 3.0 153.59+32.35° 157.27428.15¢ 131.49+21.29 15.824+4.61¢ 38.54421.95¢
Rl 6.0 143.56+27.52 165.40+21.07 144.61+17.77¢ 17.54+3.16° 41.72+16.01¢

FE(note) : 5 IEH X JRALHAL (vs. normal control group) ,*P<C0. 05,"P<C0. 01; SRR HRZ H A (vs. model control group) ,*P<20. 05,'P<20. 01,

I, v e 2H A B R AR B Y I L b B BT IR E
B IR 5 AR L R R B R R AR A 0f

A 1E# X B2 (normal control group) ; B. 71X} A% 21 (model con-
trol group) ; C. B 75 UKL 40 (Weisu Granule group) ; D. i 5 & 20
(low-dose group) ; E. #1715 4 (medium-dose group) ; F. &7l & 41
(high-dose group)

K2 61K EEBIY A (HE 10X10)

Fig 2 Pathological sections of gastric mucosa of rats in 6 groups
(HE 10X10)
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PRLH 2R 2 AT N [ R B A3, 9 PR 2 R T AN B
o FRUIET B R BE 45 I A il K 4y ik, SRR
B AR ] A s K BRA1YG 4 FIORS IR S

25 LTI A5 i b A A R R RS AR
S P K B N FIIE R FRAR RS 00, AR S ET 5 R
WOk LA A B B RO A S GE I B SRR,
AIE T SR T S, X s sZ i 7 i i —
FE ORI VE R, R BLAT S5 3h W 1% 46 FR S 1 2
Al , o ET S R UL I RN FH A T S a0k HR
Bk
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