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Abstract

AIM To study the short-term effect of Danshen
(Salvia miltiorrhiza) on acetic acid induced chronic
gastric ulcer in rats and its long-term effect in pre-
venting recurrence.

METHODS Rats with acetic acid-induced gastric
ulcer were treated with Danshen and cimetidine for
30 days. Traditional gastric mucosal auto-radiogra-
phy and 3H-TdR incorporation into gastric mucosa in
vitro were employed to study the effects of Danshen
in rat acetic acid-induced chronic gastric ulcer, in-
cluding ulcer index (UI), ulcer inhibitory rate (IR)
and label rate (LR).

RESULTS On the day 5, 30 and 126 of ulcer-
making, the UI in the Danshen group was obviously
lower than that in the cimetidine group and the con-
trol group (42.3£3.9, 3.6+1.2, 4.4+2.3; 49.1+
3.6, 5.9+£1.4, 9.2+1.3; 61.0+£3.8, 8.9+£2.5,
12.4%2.4, respectively, P<0.01), the IR (%) in
the Danshen group was obviously higher than that in
the cimetidine group (31, 59, 64.8; 19, 33, 26,
respectively), and the LR in the Danshen group was
obviously higher than that in the cimetidine group
and the control group (10.0£0.5,16.2+0.8, 15.0
+0.6; 9.0+0.5, 13.9+0.6, 10.8+0.7; 6.5%
0.7, 10.1+0.5, 8.0%0.7, respectively, P<
0.01). There was no obvious difference in UI in the
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Danshen group on day 30 ascompared with that on
day 126.

CONCLUSION Danshen is effective in promoting
ulcer healing and preventing recurrence. The mecha-
nism of action is to strengthen the gastric mucosal
barrier and to promote the gastric mucosal cell pro-
liferation along the edge of the ulcer.

INTRODUCTION

Human peptic ulcer is characterized by repeated re-
lapses and difficulty in prevention”. So, the em-
phasis of treatment of peptic ulcer should be put on
preventing relapse. A rat model of acetic acid-in-
duced chronic gastric ulcer has the features of re-
peated relapses and issimilar to that of the human
case!??. This study is to observe the effect of the
traditional Chinese medicine Danshen (Salvia
miltiorrhiza) on the rat chronic gastric ulcer in-
duced by acetic acid and its effect in preventing
recurrence, and the relationship between the thera-
peutic effect and regeneration of gastric mucosal
cellson the edge of the ulcer.

MATERIALS AND METHODS

Materials

Danshen water solution: prepared according to the
reported method (240 g/L and 120 g/L). Cime-
tidine water solution: with cimetidine for injection
(product of the 3rd Pharmaceutical Plant, Harbin),
diluted to 2.4g/L and 1.2g/L water solution. *H-
TdR supplied by China Atomic Scientific Institute,
with radiation concentration of 18.5GBg/L.

Methods

Rat model-making and grouping. Wistar male rats
(n=126), weighing 210g + 30g, were given
200ml/L acetic acid 0.05ml to create the model of
chronic gastric ulcer, and then were divided into 3
groups randomly: Control group: allowed to drink
water (pH 6.5) freely, continuing to day 126.
Cimetidine group: During day 1-5 after ulcer was
made, allowed to drink 2.4g/L cimetidine water
solution (pH 6.5) freely; allowed to drink 1.2g/L
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cimetidine water solution freely on day 6-30; only
water freely on day 31-126. Danshen Group: On
day 1-5 after the ulcer is made, alowed to drink
240g/L Danshen water solution (pH 6.5) freely;
120g/L Danshen water solution freely on day 6-
30; only water freely on day 31-126. Preliminary
tests proved that each rat drank liquid on an average
of about 35ml/d, without statistical difference.

Gastric mucosal auto-radiography. A 0.5cm x
1cm tissue piece taken for the ulcer edge was put in-
to 2ml 1640 culture fluid (pH 7.2-7.2) containing
*H-TdR and 100ml/L beef serum, hatched in 37°C
+0.5°C CO, incubator for 1 hour, fixed for 3-6
hours in Carnoy liquid, and then embedded in
paraffin, 5um dlices were made for HE staining,
coating H-4 emulsion in emulsion-coating box, and
to expose for 14 days in 4°C refrigerator, and to
develope, fix and take the nucleus over 5 silver
granulesaslabel cells.

Index and calculation. Ulcer index (Ul)-ulcer
maximum length x maximum width; ulcer inhibito-
ry rate (IR) (%) = (1 -experimental group Ul
mean/control group Ul mean) x 100%; label rate
(LR) (%)-(label cells number/300 muiltiplication
areacells)x100%.

Statistical analysis

All vaues were given as x+s. Paired Student’s t
test was used. P values <0.05 were considered
sgnificant.

RESULTS
Effect of Danshen in rat chronic gastric ulcers of
different stages, Ul and ulcer IR is shown in
Table 1.

Table 1 Rat chronic gastric ulcers of different stages, Ul and IR
(xxs) (%)

Day 5 Day 30 Day 126
Groups
n  Ul(mm)? IR(%) n UI(mm)? IR(%) n  UI(mm)? IR(%)
Control 8 61.0+3.8 8 8.9+2.5 11 12.4+2.4

Cimetidine 10 49.1+3.6° 19 105.9+1.4° 33 11 9.2+1.3" 26
Danshen 11 42.3+3.99 31 103.6+£1.2¢ 59 12 4.4+2.3% 64.8

®P<0.01, vs control; 9P<0.01, vs Cimetidine; P<0.01, vs
the same group on day 126.

Table 2 Rat chronic gastric ulcers of different stages, IR of gas-
tric mucosal cells (n =6, Xxs)(%)

Groups Day 5 Day 30 Day 126
Control 6.5+0.6 10.1+0.5 8.0+0.7
Cimetidine 9.0+0.5° 13.9+0.6° 10.8+0.7°
Danshen 10.0+0.5¢ 16.2+0.8¢ 15.0+0.6¢

P<0.01, vs control group, “P<0.01, vs cimetidine group.

Effect of Danshen in rat chronic gastric ulcers
of different stages and gastric mucosal cell multipli-
cationisshownin Table 2

DISCUSSION

It is reported in the literature!®® that the natural
healing process of acetic acid-induced gastric ulcer
in rats is as follows. On day 1-35 Ul decreased
rapidly which is considered as acute stage; Ul de-
creased steadily and dowly on day 36-80, which is
aslow healing stage; Ul dlightly increased asthe re-
currence stage; Ul increased obviously on day 120-
140, the recurrence rate being the highest. In this
experiment, we treated the ulcer with Danshen and
cimetidine from day 1-30 to observe their thera-
peutic effects in the acute stage. During the period
from day 31 to day 126 without the two drugs, we
observed whether Danshen has along-term effect in
preventing ulcer recurrence. From Table 1, we can
see the Ul in the cimetidine group was obviousy
lower than in the control group (P<0.01), and
that in the Danshen group was even lower than that
in the cimetidine group (P<0.01). As for the ulcer
IR Danshen group was definitely superior to the
cimetidine group. This indicated that Danshen
might promote ulcer healing. In comparison of the
Ul of each group on day 30 and day 126, significant
difference was found in both the control and cimeti-
dine groups (P<0.01), but in the Danshen group
there was no significant difference on day 30 and
day 126. Thisindicated that Danshen has significant
effect in preventing recurrence. From Table 2, one
could see ahigher LR in the cimetidine group than
in the control group (P<0.01), and the Danshen
group had a higher rate than the cimetidine group
(P<0.01). So, the mechanism of Danshen in pro-
moting ulcer healing and preventing ulcer recurrence
was an enhancement of gastric mucosal cell multipli-
cation along the edge of ulcer and aso a fortifica
tion of themucosal barrier.
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