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Spasmolytic and Anti-peptic Ulcer Activities of Crude Drugs
Acting on Gastrointestinal Tract in Rats

SeungKil Cho, Hye-Ran Park and Chang-Jong Kim’
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—The water extracts of ten crude drugs were tested for the spasmolytic and anti—peptic ulcer
activities on rat ileum smooth muscle contraction and aspirin-induced acute hemorrhagc erosive gas-
tritis respectively. The water extract of Aurantii immaturi pencarpxum(AlP)(ICso=1 5x107g/), Aurantii
nobilis pencarplum(AN'P) (IC»=2.5%10"g/I), Cyperi rhizoma(CR)(ICx»=3.3%X10?g/1). Linderae radix(LR)
(IC%=6.8%X10%g/D, Aurantii fructus immaturus(AFD(ICx=11.8X10%g/l). Saussureae radix(SR)(ICe»=
13.2x10*g/D and Ponciri fructus(PF)(ICx=23.3X10%g/1) showed inhibitory activity on the isometric
contraction of rat ileum smooth muscle induced by electrical stimulation in a concentration-de-
pendent manner, whereas the water extracts of Arecae pericarpium(AP), Agastachis herba(AH) and
Magnoliae cortex(MC) potentiated the isometric contraction. In the aspirin-induced acute gastritis, the
water extracts of MC. AP and CR reduced significantly the gastric juice secretion. gastric juice acidity
and pepsin activity. They also showed protective activity of gastric mucosal layer from erosion and pet-
ichial hemorrhage in gross and histological examination.

Keywords [ ] Aurantii nobilis pericarpium, Aurantii immaturi pericarpium, Aurantii fructus immaturus,
Ponciri fructus, Magnoliae cortex, Saussureae radix, Agastachis herba, Linderae radix, Arecae per-
icarpium, Cyperi rhizoma, Spasmolytic activity, Anti-peptic ulcer activity.
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Fig. 1 —Negative inotropic effect of water extract of
crude drugs on the isometric contraction of rat
ileum smooth muscle induced by electrical
stimulation (10mV, 0.1 cps, 0.1 msec duration).
Each value represents the meantS.E. of six
experiments. Abbreviations : ANP, Aurantii
nobilis pericarpium: AIP, Aurantii immaturi
pericarpium; AFI. Aurantii fructus immaturus:
PF, Ponciri fructus: SR. Saussurea radix: LR,
Linderae radix: CR, Cyperi rhizoma: AS, A-

tropine sulfate.
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Fig. 2 — Positive inotropic effect of water extract of crude
drugs on the isometric contraction of rat ileum
smooth muscle induced by electrical stimulation
(10mV. 0.1cps, 0.1msec duration). Each value
represents the mean+S.E. of six experiments.
Abbreviations: MC, Magnoliae cortex: AH, Agas-
tachis herba: AP, Arecae pericarpium.
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Table I— Effect of crude drugs on the gastric juice secretion and its acidity in the aspirin-induced acute gastritis

Dose Volume of Acidity
Dose (m . p.o.) gastric juice
gkg. p (mi) (pH)
Cotnrol - 0.055+0.08 1.25+0.14
Aurantii nobilis pericarpium 100 0.50£0.05 1.54+0.07
200 0.45+0.08 1.48+0.12
Aurantii immaturi pericarpium 100 0.45+0.15 1.60£0.12
200 0.41+0.18 1.66+0.29
Aurantii fructus immaturus 100 0.50+0.10 1.84+0.12
200 0.401+0.18 1.70£0.10
Poncrir fructus 100 0.44+0.09 2.23+0.17*
200 0.38+0.05** 2.57+0.09**
Saussureae radix 100 0.40+0.07* 2.15+0.23*
200 0.40+0.03" 2.40+0.06*
Agastachi herba 100 0.48+0.07 2.00+0.17
200 0.42+0.02 2.03+0.34
Linderae radix 100 0.48+0.03 1.83+0.25
200 0.47+0.04 2.13+0.22"
Arecae Pericarpium 100 0.21+0.07** 2.35+0.21*
200 0.20+0.03** 3.06+0.12**
Cyperi rhizoma 100 0.30+0.04** 2.53+0.24*
200 0.25+0.07** 2.72+£0.29**

Water extract of each drugs was administered orally 30 minutes before the administration of aspirin (300 mg/kg,

p.o.).
Each value represents the mean+S.E.M. of six animals.
Significantly different from control, *p<0.05, **p<{0.01.
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Table H— Effect of crude drugs on the pepsin activity and tyrosine contents of gastric juice in the aspirin-induced

gastritis
D Dose Pepsin Acidity
0se (mg/kg. p.o.) (units/ml) (pH)
Cotnrol - 265.5+21.7 34.0£11.0
Aurantii nobilis pericarpium 100 261.4+45.6 31.3+6.0
200 227.8+12.8" 19.3+4.5"
Aurantii immaturi pericarpium 100 245.0+16.2 33.8x13.5
200 243.0+£17.4 26.6+13.2
Aurantii fructus immaturus 100 260.0+14.5 33.3+5.3
200 250.0+12.8 32.2+184
Poncrir fructus 100 185.0+39.4*" 25.3+9.8
200 156.6+23.5** 19.0+4.5"
Magnoliae cortex 100 155.0+16.8** 15.6+2.7*
200 153.2+26.2** 12.0+5.4*"
Saussureas radix 100 181.1+17.1* 32.8+11.1
200 163.8+16.8** 19.7+8.5*
Agastachis herba 100 231.3+21.1* 33.8+9.7
200 190.0+11.3** 20.1+5.4*
Linderae radix 100 261.3+22.0 32.8£9.7
200 215.0+16.2" 20.0£7.1*
Ayperi rhizoma 100 163.0+11.1** 19.2+3.1**
200 143.1+15.7** 13.2£4.5™
Cyperi rhizoma 100 167.1+14.5** 20.2+5.9"
200 150.3+£20.6*" 15.4+3.5"

For desciption of experimental condition, refer to Table I.
Each value represents the mean+S.E.M. of six animals.

Significantly different from control, *p<0.05. **p<0.01.
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Table III — Effect of crude drugs on the ratio of stomach weight(SW) to body weight(BW) and the degree of gas~
tric erosion and hemorrhage in the aspirin-induced acute gastritis

Dose SW/BW ratio .

Dose (mg/kg. p.o.) (%) Erosion Hemorrhage
Cotnrol(untreated) - 0.69+0.14 - -
Control(treated) - 1.34+0.21 ++++ ++++
Aurantii nobilis pericarpium 100 1.18+£0.07 +++ +++

200 1.01+0.14 +++ +
Aurantii immaturi pericarpium 100 1.23+0.13 +++ +++
200 1.02+0.27 ++ ++
Aurantii fructus immaturus 100 1.25+0.13 +++ +++
200 1.00+£0.04 ++ ++
Poncrir fructus 100 1.08+0.09 +++ ++
200 0.911+0.14" ++ +
Saussureae radix 100 1.10+0.05 ++ ++
200 0.94+0.08" ++ S+ 4+
Agastachi herba 100 1.00+£0.06 ++ ++
200 0.93+0.09* ++ ++
Linderae radix 100 1.22+0.18 ++ ++
200 1.04+0.15 ++ ++
Arecae Pericarpium 100 1.23+0.17 ++ +
200 0.72+£0.12*" + +
Cyperi rhizoma 100 1.12+0.22 ++ +
200 0.78+0.07* + +

For description of experimentakl condition, refer to Table I.
Each vlaue represents the mean+S.E M. of six animals.

Significantly different from treated control, *p{0.05, **p{0.01.
+ : slight in degree. + + : moderate in degree, + + + : marked in degree, + + + + : extensive in degree.

Fig. 3-1— Stomach of control group with severe pet-
ichial hemorrhage into mucosa and erosion.
(x10).

A} aspirin 300 mg/kgE ZATFHE 640 Fde
Table III ¥ Fig. 3-1114] 2 vpe} Zho} H5REE-o|
ojgh 917%e] vl & xSt /AT 7l 1.34%=A
BTl 0.69%00 visll F7tEo] RELAE RAF
dom, 59 270 E fTtel A% A HA

l‘%g 3-2— Stomach t,reabed with water extract of crude
' drugs. The pathological changes such as pet-
ichial hemorrhage and erosion are improved.

(x10)

Y NAFAY 22y olEw @ xS0
£ 200 mg/kg FI# APTAE /A% w7t 242
072 L 0.78%2A thzZel ula) Feld3lA Sluloh
7RISR, G BYEYE DT o)
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Fig. 4-1 — Histological patterns of the stomach of con-
trol group. The surface epithelium is necro-
tized and disappeared. Swelling of mucosal
cell layer is evident and lumen of gastric
glands is narrowed. The inflammatory cell in-
filtration in the laminar propria is re-
markable. (H & E, x100)

Fig. 42— Histological pattern of the stomach treated
with water extract of crude drugs. All patho-
logical changes are improved only with slight
necrosis in surface epithelium. (H & E, x100)
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