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Abstract: Objective To evaluate the therapeutic effect of Xiahuang Granules on slow transit constipation in mice induced by
morphine, and study its laxative effect. Methods Chronic hypodermic morphine hydrochloride injection (2.5 mg/kg, 45 d) was used
to establish slow transit constipation mice model to observe the defecation effect of Xia-huang granules. The antagonistic effects of
Xiahuang Granules on gastrointestinal inhibition were observed by using the model of gastric emptying and intestinal propulsive
inhibition in mice induced by morphine (5 mg/kg, ip). The effect of Xiahuang Granules on intestinal absorption was observed by
weighing small intestine in mice. The antiemetic effect of Xiahuang Granules was observed by cisplatin pica model in rats. The effects
and mechanism of Xiahuang Granules were investigated by using isolated ileum and colon models of spastic guinea pig induced by
morphine. Results Compared with the model group, five days after the mice were given Xiahuang Granules, 14.95 and 7.48 g/kg of
Xiahuang Granules significantly increased the 24-hour excretion of constipated mice with slow transmission constipation (P < 0.05
and 0.01). After seven days of continuous administration, 14.95 and 7.48 g/kg significantly promoted the intestinal propulsion rate, and
14.95g of crude drugs/kg significantly increased serum P content in serum (P < 0.05 and 0.01). One day after administration, 14.95 and

7.48 g/kg significantly increased the small intestine propulsion percentage of mice, accelerate gastric emptying, and14.95 g of crude
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drugs/kg increased the small intestine moisture content (P < 0.01). After three days of administration in rats, the weight of kaoling

eated by rats was significantly decreased in the group of 10.35 g/kg dose (P < 0.05). 0.62, 1.25, and 2.49 mg/mL of Xiahuang

Granules (final concentration of bath tank) significantly reduced the intestinal tension of normal ileum and colon, while 1.25, 2.49

mg/mL (final concentration of bath tank) significantly reduced the intestinal tension of spastic ileum and colon caused by morphine

(P <0.05 and 0.01). Conclusion Xiahuang Granules have obvious therapeutic effect on morphine-induced slow transit constipation

with obvious functions of relieving constipation, relieving spasm, promoting gastrointestinal movement, intestinal absorption, and

antiemetic effect.

key words: Xiahuang Granules; slow transit constipation; morphine; side-effect; defaecation; spasmolysis; opioid-induced constipation
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small intestine propelling of slow transit constipation mice
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4151 FIE /(g kg ™) IRAHEBER Y%
X — 64.19+6.71
F5E — 28.1345.90%*
PRAL LN 1.04x107° 35.7149.54"
AR R e 0.468 32.6145.77
SR 14.95 36.06+8.14"

7.48 33.58+4.79"

3.74 31.2345.04

s,n=12)
T/ EeEATi ] HefE

415 . . .

(g'kg ) Hefiiit/g HE(H /g
Xof — 2.17+0.11 2.15+0.11
FEE — 1.56+0.13%*  1.58+0.12**
WL 1.04x10° 1542013 1.75£0.12"
AR R e 0.468 1.55+0.13 1.68+0.10"
=Ry A 14.95 1.55+0.13 1.72+0.12"

7.48 1.55+0.13 1.68+0.11"

3.74 1.550.14 1.59+0.13

HXRALILE: “°P<0.01; SEMALLE: "P<0.05 TP<0.01
4P <0.01 vs normol group; "P<0.05 P <0.01 vs model group

XA 24P<<0.01; SEIR4ILLE: "P<0.05

*4P <0.01 vs normol group; P <0.05 vs model group
%*3 EEPRMISEREERNRS

s,n=12)
Table 3 Effect of Xiahuang Granules on gastrointestinal

HEHEm (X +

hormone of slow transit constipation mice( X *s, n = 12)

5/ P Wi/ B/
25 53] . » .
(g'kg) (pg'mL™) (pg'mL™)
X H —  117.12415.00  338.22+41.50
FBEI — 81.49+10.74°% 240.52+29.34°*

VAL RS IR 1.04%10 > 93.4948.09  266.40+26.58"

WA R 3 0.468  88.13+8.02 258.99+29.81
Ry b 14.95 92.48+10.90°  257.13+25.03

7.48 89.02+11.63 242.52426.06
3.74 85.08+8.21 247.16£27.19

SXIRALLLE: “°P<0.01; HEAALLE: P<0.05 TP<0.01
*4P<0.01 vs normol group; "P<0.05 ""P<0.01 vs model group
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SEREIR, HXRAE, BN R HEE R
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e 29y gt I X /)N P A S0 0 A A % S S A

=10
415 *UE’; k: N A HE %% (P=0.0.
o ) 7 322 XTWMBFTEUNR R I 4 5 4
i - 2725442388 RN, SXTHgl s, BORE N ik
DULHUEDIE  1.04x107  39.1547.08 EHON, R AR ETE (P<0.01), HEHUKI.
IPRA AR 0.468 30.68+11.71 SR s OAZE | Y .
PEv Lo 14.95 46.65+5.47" %*ﬁ%ifﬂ tb%"fﬂ% L%, Eﬁﬁﬂ 14295\7-43? g/kg
7.48 37.39+7.40" F AL e R E N Y, B PRI B R
3.74 33.7148.89 (P<<0.01), FRHDA /N E =i W3 ik

SXIRALLLE: “°P<0.01; SRR TP<0.01; HHK
B *P<0.01
“#P < 0.01 vs normol group; P < 0.01 vs model group; “P < 0.01

H, S5%IRARFIE PR ROIRTELL R, 1R
(P<<0.05. 0.01); BHMH: 23R40 B L g dh B 025 5
PiEH (P<0.01).

vs Maren soft capsule group

x5 EETRGHAENG BH=IHBIRME (X £5,n=10)

Table 5 Effect of Xiahuang Granules on gastric emptying inhibition in mice induced by morphine ( X *s, n = 10)

4151 FlE /(g kg™ B NiR/g H TR g AR /%

X — 0.63+0.08 0.210.03 51.68+9.69

B - 0.96=0.0542 0.22+0.02 92.18+4.6644

TRAL R L4 1t 1.04x10"° 0.79+£0.11" 0.2120.03 71.60+12.317

AR e 3 0.468 0.92+0.07 0.23+0.02 87.10+8.26

B RURE 14.95 0.78+0.10""* 0.22+0.02 69.26+12.99"%
7.48 0.83+£0.13" 0.22+0.03 75.71+14.617%
3.74 0.91+0.08 0.22+0.03 86.86+8.98

X HALLEE: “4P<0.01; SHAIAILE: P<0.05 “P<0.01; SRMC#KIELLE: *P<0.05 *P<0.01
*4P<0.01 vs normol group; "P<0.05 ""P<0.01 vs model group; “P<0.05 #P<0.01 vs Maren soft capsule group

3.3 BRWIER = (P<0.01), KWREEZIERN, SRR

Ko EREIR, HXMALLLE:, 4251k, Hif R CEIREMLE, Z5EF (P<0.01); H5Xf

Wk 14.95. 7.48 g/kg FIEABGEEFINNGE/K R4, MBRSEEI/NL&/KE (P<0.01).
£ 6 FEFRXNRNFKDIRUAIBIN (X £5,n=10)

Table 6 Effect of Xiahuang Granules on intestinal water absorption in mice ( X %5, n = 10)

4157 FlE/ (g kg ") ik it /g Jo T 5t /g K%
R — 1.08+0.07 0.27+0.04 75.26+2.25
TRk 0.13 1.24£0.07" 0.26+0.03 79.26+1.44™
FRAZ e % 0.468 1.10£0.07 0.26+0.02 76.45+1.27
TRA IR il 1.04x10 1.10£0.06 0.28+0.01 74.64+1.18
IEip kA 14.95 1.45£0.10% 0.29+0.04 79.75+2.327#
7.48 1.30£0.14™"% 0.28+0.03 78.54+1.10"%
3.74 1.16+0.08 0.27+0.03 76.56+2.46

LA TP<0.05 TP<0.01: SRMCHIRERE: *P<o0.01
"P<0.05 ""P<0.01 vs control group; P < 0.01 vs Maren soft capsule group



+ 1594 « %¥iz4a % Drug Evaluation Research 3 413 98 201859 A
34 1ERtHER BURE 10.35 g/kg 752 i 12 2 kg K B M0 ot P AL

® 7.8, 9 giloR, HXIMEALLE, BAA
AR B BRI (P<<0.01), Sprgimid & B T
fm (P<0.01), #EE IR mEEEEFIK (P<
0.01), JEMENTh. SR, £33 d, HiK

(P<<0.05). W& b g i i (P<0.05).
WEWINEFE R E (P<0.05), KA EH
(bt s BAE 24 2R IR B P ) Bl AT = kA
H (P<<0.05. 0.01).

F7 BEHEPFRXINSAFBEEXRARENENE (X L5, n=10)

Table 7 Effect of Xiahuang Granules on the body weight of rats pica caused by cisplatin ( X %5, n = 10)
ikl FIE /(g kg ™) TR U g G R UEg NS IS
I — 309.2+5.1 322.045.3 12.842.3
i) — 310.244.4 303.6+4.268 —6.642.724
hIR e ] B 432x10° 312.545.5 308.746.2" -3.8+1.4"
AR e 3 0.324 311.1£6.7 306.1£6.2 —-5.042.2
=k g o 10.35 310.345.3 306.4+5.7 -3.9+1.1"

5.18 310.846.1 305.546.7 ~5.342.2
2.59 310.646.7 303.947.5 —6.743.1

XA 22P<<0.01; SEIR4LLE: "P<<0.05

*#P <0.01 vs normol group; P <0.05 vs model group

*8 EHETRMIRAPRE AR S

ESUE BN (X £5,n=10)

Table 8 Effect of Xiahuang Granules on eating kaoling of rats pica caused by cisplatin ( X *s, n = 10)

205 FIE /(g kg ™) WG ik /g PR /g /g
R — 17.99+1.71 17.82+1.72 0.17+0.10
i) - 19.0143.18 8.194+3.214a 10.8243.7444
R 5 P B 432x10° 18.12+1.10 11.17+1.25" 6.96+1.20"
AR e 3 0.324 18.34+1.70 7.6142.35 10.7442.68
=k g o 10.35 18.40+1.30 11.20+2.05" 7.19+1.53"%
5.18 18.33+2.24 9.88+3.00 8.44+1.86"
2.59 18.33+2.31 8.7043.67 9.63+2.34

S RALLE: 20P<0.01; SRR TP<0.05; SBCHIRTERE: TP<0.05 "P<0.01
*4P<0.01 vs normol group; P <0.05 vs model group; “P<0.05 *P<0.01 vs Maren soft capsule group

F9 EEFRXINSAFFHARSENHEEES RS (X £5,1=10)
Table 9 Effect of Xiahuang Granules on eating normal diet of rats pica caused by cisplatin ( X *s, n = 10)

215 FIE /(g kg ™) WIkE /g FIR /g it/
it - 150.0£0.0 77.9+4.6 72.144.6
i) - 150.0+0.0 104.6+5.652 4544565
R 5 )R] 3 432x10° 150.0+0.0 95.746.6" 54346.6™
AR e 3 0.324 150.0£0.0 104.345.9 457459
iy T 10.35 150.0+0.0 98.6+£5.0 51.4+5.0"
5.18 150.0+0.0 103.1+6.8 46.9+6.8
2.59 150.0+0.0 106.9+3.4 43.1+3.4

XA 24P<<0.01; SEIR4ILLE: "P<<0.05

TP<0.01; HBMCHRREE R "P<0.05

*4P<0.01 vs normol group; "P<0.05 ""P<0.01 vs model group; “P < 0.05 vs Maren soft capsule group

35 MREER

3.5 e SR AR IR R B AR R R
10 45 R 20w, ERTRZL LR, In ANk K S
AV, sk BRI (P<<0.01), G, 5

FORIZH LU, S8k 2.49. 1.25 mg/mL W 20 Ag
ErEUnIEZE, BCRIGTKS, WEiR B Tt
F (P<0.01); PHPEZyitk gl dfd 2 tha B
JRVEH], iR BT R (P<0.01).
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R 10 EEFRO D MEEZ R B E K D RIRIE((X 25,1 =10)

Table 10 Effect of Xiahuang Granules on ileum tension in morphine spasmodic guinea pigs in vitro (X £s, n =10)

yil %*ﬁé%)ﬁéifﬁ/ ‘ gk i/ _ I %
(mg-mL™") P el ] Si)a G — 4R 2T
if e — 1.16+0.09 — 1.1440.10 0.0240.09 1.89+7.49
A — 1.15£0.17  2.09+0.60  2.06+0.5644 0.03+0.19 0.57+8.70
TRAL L4 fih 0.013 1.14+0.15  2.15£0.23  1.64+0.19" 0.51+0.22" 23.25+9.12™
IElpg A 2.49 1.14+0.14  2.04£0.27  1.48+0.28" 0.56+0.19" 27.57+9.74"
1.25 1.17£0.14  2.00+0.29  1.68+0.27 0.33+0.117 16.28+5.53"
0.62 1.1940.15  1.97+0.38  1.80+0.45 0.14+0.22 7.77+13.64

AU “CP<0.01; LB "P<0.05 TP<0.01
4P <0.01 vs normol group; "P<0.05 P <0.01 vs model group

352 AOUEFTEUEEMIRES A A0 R SRR TR I R R i, S
1SR, SAHRALER, AR IR A RIS (P<00D). BETHEIRAHIHE (P<

Aephliedii, Tk BERIN (P<0.0D), MBI 5
FERIZHLLAS, 249, 1.25. 0.62 mg/mL K JE = HH.

RN FETRX IGHEE R R BRI RIS (X &5, 1 =10)

Table 11 Effect of Xiahuang Granules on colon tension in morphine spasmodic guinea pigs in vitro (X £s, n =10)

0.0

4151 WA 2 TR IR S /(mg mL™) - Akl AR/ %
RoekE A e B2 JE — 4 2

X — 1.010.07 — 0.99+0.07 0.02+0.05 2.22+5.16

A — 1.00+£0.09  1.68+0.11 1.58+0.1742  0.10+0.08 6.22+4.76

TRAL F 4 i R 0.013 1.01£0.09  1.67+0.09 1.03£027"  0.65+0.30"" 38.30+17.25™

=R ¥ ki 2.49 1.02£0.09  1.64+0.09 1.00+£0.20  0.63+0.16" 38.89+10.55™
1.25 0.97+0.10  1.660.11 1.24+0.16"  0.41+0.17" 24.81+10.42"
0.62 0.98+0.07  1.64+0.08 1.43+0.15 0.21+0.12" 12.82+7.61"

S RALLE: 20P<0.01; SHIMALLE: "P<0.05 TP<0.01

*4P<0.01 vs normol group; "P<0.05 ""P<0.01 vs model group
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ffan HIMFE SR BRI E S ER IR (VIP)
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