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Abstract

Anti-gastric lesion activities of a mixture of Allium bakeri (bulbs) and Trichosanthes kirilowii var.

japomica (fruits) (1:1) were examined in rats using 509 ethanolic extract.

Decreases of gastric secretion and acid output in pylorus-ligation and suppressions of gastric

lesions induced by water-immersion stress and HCl-ethanol were exhibited as effects of Tri-

chosanthes fruits without influence of simultaneous presence of bulbs of Allium bakeri.

Aggravations of Shay’ ulcer and HCl-aspirin induced gastric lesion caused by bulbs of Allium

bakeri disappeared owing to the simultaneous presence of Trichosanthes fruits.

These results intimate one of the meanings of combination of these crude drugs in some Chinese

medicinal prescriptions.

Key words Allium bakeri REGEL, Trichosanthes kirilowii MAXIMOWICZ var. japonica
KITAMURA, 509 ethanolic extract, rat, gastric secretion, anti-gastric lesion.

Abbreviations ABE, 509% ethanol extract of Allium bakeri (bulb); ATE, 509% ethanol
extract of mixed Allium bakeri (bulb) and Trichosanthes kivilowii var. japownica (fruit); TKE,
509% ethanol extract of Trichosanthes kivilowii var. japonica (fruit).

Introduction

In previous papers, we reported the aggrava-
tion of pylorus ligation-induced gastric ulcer in
rats by using a 509 ethanolic extract of the bulb
of Allium bakeri REGEL (Allii Bakeri Bulbus)
(ABE)” and the protective effect of 5094 ethanolic
extract of the fruit of Trichosanthes kivilow:i
MAXIMOWICZ var. japonica KITAMURA (Trichosan-
this Fructus) (TKE) on several experimental gas-
tric lesions in rats’

Both crude drugs are found together in some
Chinese medicinal prescriptions, such as Karo-
Gaihaku-Hakusyu-to, Karo-Gaihaku-Hange-to,
and the meaning of the combination is ambiguous.
Therefore, in this paper we investigated the anti-
gastric lesion activities of the mixture of these
two crude drugs (1 to 1, 50% ethanol extract,

ATE) in rats and compared the activities with
them individually.
Subjects and Methods

Materials : Bulbs of Allium bakeri (from
Gunma prefecture, Japan) and fruits of T7ichosan-
thes kirilowii var. japonica (from Miyazaki prefec-
ture, Japan) were purchased from Nakaikohshin-
do (Kobe).
each of 50 g) were extracted three times with 50%
ethanol (1 1) at 90°C for 2hr.
the solvent iz vacuo and drying of the extracts,
colored powders (ABE, 65.8 g ; TKE, 32.8 g; ATE,
48.5 g ; respectively) were obtained. They were

They (individual 100g or mixture of

After removal of

dissolved in bidistilled water and a constant injec-
tion volume of 1.0 ml/200 g was used. The vehi-
cle alone was administered to the control group in
the same manner.
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Animals : Male Wistar rats weighing
between 160-230 g were used. They were housed
in cages with mesh bottoms to prevent copro-
phagia and kept at 23£1°C. The animals were
starved for 24 or 48 hr before use but allowed free
access to water till the beginning of the experi-
ment.

Gastric secvetion in pylorus- ligated rats : Rats
were killed by an overdose of ether after 7hr
pylorus ligation. The gastric juice was collected
and the volume was measured. Acid concentra-
tion was estimated by titration of the gastric juice
with 0.05 N NaOH using a pH meter to endpoint
pH7.0. ABE and ATE were intraduodenally
administered immediately after pylorus-ligation.

Water immersion stress - induced gastric
lesions : According to the manner of Takagi et
al.,” " rats were immobilized in a stress-cage and
immersed vertically in a water bath at 23+1C to
the level of the xiphoid process for 7 hr. ABE and
ATE were given orally immediately before stress
treatment. The rats were killed by a blow on the
head 7 hr later.
were removed and inflated by injecting 10 ml of
2% buffered formalin.

then incised along the greater curvature and

Subsequently, their stomachs
Each preparation was

examined for the presence of mucosal lesions.
The length (mm) of each lesion was measured
under a microscope (X7), summed per stomach,
and used as the lesion index.

Shay ulcer : The pyloric ligation was carried
out according to the method of Shay ef al.” ATE
was orally given immediately after pylorus liga-
tion. Animals were killed 18 hr later by an over-
dose of ether. Their stomachs were removed,
inflated with 294 buffered formalin, incised along
the greater curvature and examined for lesions
developed in the fore-stomach. The longitudinal
and abscissal length of each lesion was measured
and the multiplied products were summed per
The index
was established as follows : ulcer area 0 mm?, 0;
1-6 mm?, 1;7-12mm? 2; 13-18 mm?, 3; 19-24
mm?, 4; >24 mm? or perforation, 5.

HC! - ethanol - induced gastric mucosal

stomach and used for an ulcer index.

lesions : This model was carried out according to
.. ) .
Mizui and Doteuchi, and rats were administered

1 ml of HCI-ethanol (150 mM HCl in 6094 ethanol)
orally. ABE and ATE were given orally 30 min
beforehand. The rats were killed by a blow on
the head lhr later, and the stomachs were
removed and inflated by injecting 10 ml of 2%
buffered formalin. Each preparation was then
incised along the greater curvature and examined
The length

(mm) of each lesion was measured under a micro-

for the presence of mucosal lesions.

scope (X 7), summed per stomach, and used as the
lesion index. In a separate experiment, in-
domethacin (Nacalai tesque) suspended in saline
with a trace of Tween 80 (Nacalai tesque) was
given subcutaneously at a dose of 5mg/kg lhr
before HCl-ethanol was administered.

HCI - aspirin-induced gastvic mucosal lesions
According to Guth ef al.,” rats were given 1 ml
of HCl-aspirin (aspirin 150 mg/kg in 150 mm HCI)
orally. ABE, TKE and ATE were administered
orally 30 min before the giving of HCI-aspirin.
The rats were killed by a blow on the head lhr
later, and the lesion index was prepared in the
manner described above. In a separate experi-
ment, indomethacin was given and the lesion
index was obtained by the same procedure
mentioned above.

Statistics - Data are presented as the mean=+S.
E.. Statistical analysis was performed utilizing
the Student’s f#-test. Values of p < 0.05 were
regarded as significant.

Results

Gastric secvetion in pylorus-ligated rats

The volume of gastric secretion and acid
concentration after 7 hr pylorus - ligation are
revealed in Table I. Intraduodenal administra-
tion of ATE significantly decreased the gastric
acid secretion and inhibited acid concentration at
dose of 5000 mg/kg. No significant differences
from the control groups were found at other
doses.
Water immersion stress-induced gastric lesions

As exhibited in Table II, ATE at doses of
1000 and 5000 mg/kg given by peroral administra-
tion revealed significant inhibition of the gastric
lesions, while there was no significant difference
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Table I Effects of ABE and ATE on gastric acid secretion in
pylorus-ligated rats.

Substance Dose No. of rats  Volume Acidity Acid output
(mg/kg, i.d.) (ml) {(mEq/1) (« Eq/hr)

Control 9 5.7%0.4 90.0+ 9.6 74.0%£10.8
ABE 500 8 5.3+0.6 81.8+ 6.9 58.4+ 7.4
1000 7 6.11£0.6 85.4% 6.0 75.9+10.2

3000 8 6.7£0.4 84.9+ 2.5 80.9%+ 6.4

Control 8 7.6£0.4 111.2+17.0 131.7+15.4
ATE 500 8 6.8+0.5 107.64 8.2 110.3+13.2
1000 9 7.6+0.4 106.6+13.6 120.74+20.2

5000 8 0.5+0.1% 62.4+10.4% 8.5+ 1.8¥

All values represent the mean+S.E..

a) Significantly different from control, p <0.01.

Table II Effects of ABE and ATE on water-immersion stress-induced
gastric lesions in rats.

Substance Dose No. of rats Lesion index Inhibition

(mg/kg, p.o.) (mm) (%)

Control 9 12.5+0.9
ABE 500 9 12.0+2.0 4.3
1000 9 11.3+1.4 9.7
3000 9 14.2+1.9 -18.8

Control 9 16.2+1.1
ATE 500 9 13.2+1.5 18.3
1000 9 11.7+1.3% 27.4
5000 9 9.4+1.6 41.9

All values represent the mean=+S.E.

Significantly different from control, a) p <0.05, b) »<0.01.

Table IIT Effect of ATE on gastric ulceration in pylorus-ligated rats.

Substance Dose No. of rats Ulcer index Inhibition
(mg/kg, p.0.) (%)
Control 6 3.3+0.3
ATE 500 7 3.0£0.2 9.1
1000 8 1.6+£0.5% 51.5
5000 8 1.1+0.4% 66.7

All values represent the mean=+S.E.

Significantly different from control, a) p <0.05, b) p <0.01.

from the control value in the case of ABE.
Shay ulcer
Effect of ATE on pyloric ligation-induced
gastric ulcer is shown in Table III. Peroral given
ATE significantly inhibited the development of
ulcer at doses of 1000 and 5000 mg/kg.
HCI - ethanol-induced gastric mucosal lesions
Pretreatment with ABE at 30 min before HCI-

ethanol peroral administration revealed no signif-
icant activity against the caused gastric lesions at
doses of 500 and 1000 mg/kg (Table IV). How-
ever, pretreatment with ATE significantly inhib-
ited the lesions produced as shown in Table IV.
Indomethacin pretreatment did not so much influ-
ence the protective effect of ATE (Table V).

HCI - aspivin-induced gastric mucosal lesions
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Table 1V  Effects of ABE and ATE on HCI-ethanol-induced
gastric lesions in rats.

Substance Dose No. of rats Lesion index Inhibition

(mg/kg, p.o.) (mm) (%)

Control 8 101.7+ 9.9
ABE 500 7 105.6+12.4 -3.9
1000 8 103.4+ 9.8 -1.7
3000 8 7.3+ 4.2% 92.8

Control 9 85.1+ 3.7
ATE 100 10 53.4+ 7.9% 37.2
500 9 16.2+ 2.7% 81.0
1000 10 6.4+ 1.5% 92.5
5000 10 0.0+ 0.0% 100.0

All values represent the mean+S.E..
a) Significantly different from control, p <0.01.

Table V Effect of ATE on HCl-ethanol-induced gastric lesions
in rats pretreated with indomethacin.

Substance Dose No. of rats Lesion index Inhibition
(mg/kg, p.0.) (mm) (%)
Control 9 80.3 +1.6
ATE 100 9 55.5 £8.1% 31.0
500 10 54.6 +4.3% 32.1
1000 10 15.6 +2.2% 80.6
5000 10 0.01+0.01¥ 99.9

All values represent the mean+S.E..
a) Significantly different from control, p <0.01.

Table VI Effects of ABE, TKE and ATE on HCI-aspirin-induced
gastric lesions in rats.

Substance Dose No. of rats Lesion index Inhibition

(mg/kg, p.0.) (mm) (%)

Control 8 52.2%3.1
ABE 500 3 74.6+4.2% -43.0
1000 8 84.7£6.1% -62.1
3000 8 81.745.0% -56.4

Control 13 72.7£5.3
TKE 100 10 62.2+5.0 13.8
500 10 29.2+5.62 59.5
1000 10 22.6+£5.8 68.7

Control 9 95.8+4.9
ATE 500 10 70.8+6.3% 26.1
1000 9 59.1+3.8 38.3
5000 10 53.0%3.4 44.7

All values represent the mean+=S.E..
Significantly different from control, a) p <0.05, b) p <0.01.
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As displayed in Table VI, pretreatment with
ABE at 30 min before HCl-aspirin administration
significantly aggravated the induced lesions at
doses of 500, 1000 and 3000 mg/kg. On the con-
trary, TKE pretreatment significantly decreased
the lesion index at doses of 500 and 1000 mg/kg

(Table VI). ATE pretreatment also significantly
protected the rats from developing lesions at
doses of 500, 1000 and 5000 mg/kg (Table VI).
This significant protection was revealed in spite
of pretreatment with indomethacin as exhibited in
Table VIIL

Table VII Effect of ATE on HCl-aspirin-induced gastric lesions in
rats pretreated with indomethacin.

Substance Dose No. of rats Lesion index Inhibition
(mg/kg, p.0.) {(mm) (%)
Control 123.6+3.8
500 102.3+3.0 17.2
1000 87.7+2.2% 29.0
5000 62.9+3.2% 49.1

All values represent the mean+S.E..

a) Significantly different from control, p <0.01.

Discussion

ATE scarcely affected gastric acid secretion
at doses of 500 and 1000 mg/kg. ABE also had little
effect on the acid secretion while TKE strongly
decreases it~ at the same dosage. The quantity
of TKE contained in 1000 mg of ATE is about one-
third, 333 mg which was calculated based on
the amounts of yielded extracts of individual
The dose of 100 mg/kg TKE has no
significant influence on the acid secretion” and
333mg/kg of TKE in 1000 mg/kg of ATE may
have no remarkable activity. A larger dosage of
5000 mg/kg of ATE significantly depressed the
gastric acid secretion. In this condition, about
1663 mg of TKE exists in 5000 mg of ATE and
this dosage seems to be enough for potent activ-

crude drugs.

ity. Accordingly, the activities of ATE on gas-
tric secretion at a dose of 5000 mg/kg are pre-
sumed to be due to the activities of TKE in ATE
without the influence of ABE in ATE.

As reported previously,w TKE prevents the
gastric lesion induced by stress at doses of 500 and
1000 mg/kg, whereas ABE showed no effect on it
And yet, ATE
exhibited significant inhibition of the lesion at
high doses of 1000 and 5000 mg/kg. As the activ-
ity at a dose of 5000 mg/kg (corresponding to 1663

as revealed in this experiment.

mg of TKE) was less than that of 1000 mg/kg
TKE, the possibility of a negative influence of
ABE on activity of TKE is not to be discarded.
But it seems reasonable to assume that the action
of TKE intact appeared as an action of ATE.

It is also reported that ABE aggravates Shay’
ulcer ’ and TKE protects conversely against it.”
The activity of TKE was superior to that of ABE
in ATE which contains both, so an undesirable
action of ABE was compensated.

It was found that ATE inhibits the gastric le-
sion formation induced by HCl-ethanol and HCI-
aspirin at doses of 500 and 1000 mg/kg, both are
no effective dosages on gastric acid secretion. In
the case of gastric lesion resulting from HCI-
ethanol, since ABE had no activity at doses of 500
and 1000 mg/kg, the activity of TKE (suppressing
the lesions at doses of 100, 500 and 1000 mg/kg)2>
which contained in ATE appears to occur intact.
On the other hand, ATE repressed HCI-aspirin-
induced gastric lesions, which were aggravated by
ABE dose dependently, at doses of 500, 1000 and
5000 mg/kg owing to the presence of TKE, which
depressed these lesions, in ATE. This activity of
TKE seems intense because it appears in spite of
severe interference from ABE. Participation of
“cytoprotection” of TKE which is not mediated
by endogenous prostaglandinsz' * 9)may contribute
to the intensive activity of TKE. Consequently,
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ATE showed significant prevention against an
HCI - aspirin - induced gastric lesion pretreated
with indomethacin,m) although it was under the
slight negative influence of the indomethacin
pretreatment.

Activities of the 509 ethanolic extract of
blended Allii Bakeri Bulbus and Trichosanthis
Fructus (1 to 1) were examined by using several
models of gastric lesions. Harmful effects of
Allii Bakeri Bulbus were counteracted by Tri-
chosanthis Fructus and favorable effects of the
latter appeared without appreciable influence of
the former. These results are available for con-
sideration of the meaning of a combination of
crude drugs in Chinese medicinal prescriptions
which have been utilized based on experience
since ages ago and seems to imply one of the
reasons why these two crude drugs coexist in
some prescriptions.
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