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Protective effects of Ginkgo biloba extract on gastric mucosal
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ABSTRACT

AIM: To study the protective effects of Ginkgo biloba
extract ( GPE) on gastric mucosa. METHODS: By
means of restraint-cold stress (RCS) in rats and 100 %
ethanoi gavage in mice, the index of gastric mucosal in-
jury was evaluated. The gastric juice was collected using
pyloric ligation, and the volume and acidity of juice, and
activity of pepsin were determined. 'The content of mal-
ondialdehyde (MDA ) was measured by thiobarbituric acid
(TBA) method. RESULTS:. GbE (25, 50, and 100
mg/kg, bid x 5 d, ig) inhibited dose-dependently the
gastric mucosal injury induced by RCS and 100 %
ethanol gavage. The index of gastric mucosal injury af-
ter RCS in groups pretreated with GHE was 58 %,
43 % , and 31 % of control group respectively. The in-
dex of gastric mucosal injury induced by ethanol in groups
pretreated with GHE was 62 %, 36 %, and 26 % of the
control group, respectively., And GHE enhanced the
protective effects of cimetidine (Cim) on gastric mucosa.
But it did not obviously influence the volume and acidity
of gastric juice as well as the activity of pepsin. One
hour after the administration of ig 100 % ethanol, the
contents of MDA in gasfric mucosa and serum in mice 1n-
creased (P <0.01) vs the control group. But pretreat-
ment with GHE (25, 50, and 100 mg/kg, ig) could in-
hibit this increase of MDA both in gastric mucosa and in
serum. CONCLUSION: GHE had protective effects on
gastric mucosa and GbE plus Cim possessed the syner-
gism in the treatment of acute gastric mucosal lesions.
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INTRODUCTION

Ginkgo biloba extract { GPE) is known to have
beneficial effects on the pathology of cardiovascular and
cerebrovascular diseases'!?.  Several recent investigations
have shown that GHE has antilipo-peroxidant properties,
as it is observed to inhibit the formation of malondialde-
hyde( MDA )%}, GbE is also effective against small
intestinal ischemia-reperfusion injuries of rat’*) . But the
relation between GPE and acuie gastric mucosal injury
has not been investigated as yet. So the present study
was designed to examine whether G&E would have pro-
tective effects on gastric mucosa. Furthermore, we stud-
ied the relation between the anti-lesion effect on gastric
mucosa of GbE and its antioxidant action to clarnify the
possible mechanism of gastric mucosal protective effects
of GbE.

MATERIALS AND METHODS

GhE, provided by WanNan DaPeng Nature Produc-
tion Company {( major components; Flavonoids:
24.78 % , terpenoids: 7.9 % )} was dissolved in 0.9 %
sterile saline prior to the expenment.

Thiobarbituric acid ( TBA) was the product of
Shanghai Second Reagent Factory .

Cimetidine (Cim) was from Shanghai First Prepara-
tion Factory.

Male Wistar rats (200 + 30) g, healthy Kunming
mice (20 = 2) g of either sex, were obtained from the
Experimental Animal Centre of Anhui Medical University
{Grade Il , Certificate No 01). Animals were fasted for
24 h but allowed free access 1o water before experiments.

Restraint-cold stress (RCS) in rats'®  Afier
being anesthetized with ether, rats were tied to the iron
bars. When rats woke, they were stressed at 4 C in the
refr}gerator. After 3 h, the rats were taken out and
killed.

A 100 % ethanol gavage in mice One hour af-
ter the last ig GbE or saline, 100 % ethanol 0.5 ml was
given ig. The stomach was examined 1 h later.

Assessment of gastric mucosal injury  After
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the rat was sacrificed, the stomach was taken out and
filled with 10 mL/L formalin 10 mL and immersed in the
same concentration of tormalin for 10 — 20 min to be fully
fixed. Then the stomach was dissected, opened along
the greater curvature, spread on a pad, and examined
macroscopically. The bleeding spot mass was measured
according to Guth’s method'®’.  Finally the summation of
the index of the whole gastric lesion was regarded as the
index of gastric mucosal injury of the rat. To exclude
error between groups in experiments, each group was
equipped with a control group. The index of injury was
translated into the percentage of control group in order to
compare the results between groups conveniently .

After the mouse was sacnificed, the stomach was
taken out and infused with formalin 2 mL and put mnto the
same concentration of formalin to be fully fixed. Finally
the stomach was incised along the greater curvature and
examined under a binocular microscope with a microruler
of 0.01 mm precision for measuring the bleeding spot
mass, The summation of area of the whole gastric lesion
was regarded as the index of gastric mucosal injury of the
mouse. The rest was the same as above in the rat test.

Measurement of the volume and acidity of
gastric juice, and activity of pepsin in rats”
One hour after the last ig GPE or saline, the abdomen
was incised under ether anesthesia, and the pylorus was
ligated for 3 h. Then the gastric juice was collected and
titrated with NaOH 0.01 mol/L. to measure the acidity.

Measurement of MDA contents in mice The
contents of MDA in gastric mucosa and serurn were deter-
mined by TBA method'?®’ .

Statistics Data were expressed as x + 5 and com-
pared with ¢ test, the significant level was set at P value
<0.05.

RESULTS
Effects of GHbE on gastric mucosal damage

induced by RCS and 100 % ethanol Pretreatment
with GbE (25, 50, and 100 mg/kg, bid x 5 d,ig) re-
duced markedly the gastric mucosal damage induced by
RCS in rats and 100 % ethanol in mice compared with
control (P <0.01, Tab 1).

Tab 1. Effects of GHbE on gastric mucosal damage in-
duced by RCS in rats and 100 % ethanol in mice.
‘P<0.01 vs RCS group. "P<0.01 vs 100 % ethanol

group,
- Index of injury
Group Dose/mg-kg ™ (% of cuniﬂl)
RCS — 100+ 12
GhE + RCS 25 58 + 8°
oD 43 + 14°
100 31 + 1¢F
100 % ethanol — 100 + 12
GbBE + 100 % ethanol 25 62 + 18f
50 36+ 117
100 26 + 8

Influence of GHE on the volume and acidity
of gastric juice, and activity of pepsin in rats
After GPE administration (25, 50 and 100 mg/kg, bid
x 5d, ig), the volume of gastric juice decreased, but no
significant difference could be detected vs control group
(P>0.05). And the acidity and activity of pepsin were
not influenced (Tab 2).

Influence of GHE on the protective effects of
cimetidine on gastric mucosal damage (Cim 140
mg/kg, bidx 5 d, ig) could significantly protect gastric
mucosa against the damage induced by restraint-cold
stress (RCS). Different doses of GPE (25, 50, and
100 mg/kg, bid x 5 d, ig) plus Cim enhanced the pro-
tective effects of Cim. Administration of G£E 1m combi-
nation with Cim reduced the index of injury after RCS
(P <0.05) vs the Cim + RCS group (Tab 3).

Tab 2. Effects of GHE on the volume and acidity of gastric juice, and activity of pepsin. n=6 rats. Xt s.
- Gastric Juice B Pepsin activity
Group Dose/mg* acti _
meme Volume/mL Free acidity/nmol- L~ otal activity U-kg-h-!
nmol+L
Control — 8+ 4 93+ 23 160 + 11 199 £+ 33
GHE 25 71 114 + 11 132+ 6 179 15
50 62 111 + 15 146 + 30 190 £ 21
00 4+1] 106 = 23 158+ 15 195 £ 33
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Tab 3. Synergism between the effects of GOE and Cim on

gastric mucosal damage induced by RCS in rats. n =6
rats. ¥ * s. P<0.01 vs RCS group. “P<0.05,
Ip <0.01 vs Cim+ RCS group.
_ Index of injury
Grou Lo
P Dose/mg* kg (% of control)
RCS — 100+ 13
Cim + RCS 140 8+ 15°
GhE + Cim + RCS 25+ 140 38 + 9%
o0 = 140 32+ 9%
100 140 2787

Antioxidation effect of GbE during damage
induced by 100 % ethanol in mice After 100 %
ethanol ig, the contents of MDA in gastric mucosa and
serum increased. But pretreatment with GbE (25, 50,
and 100 mg/kg, bid x 5 d, ig) markedly inhibited the
increment of MDA formation both in gastric mucosa and
in serum induced by ethanol (Tab 4).

Tab 4. Eifects of GHE on change of MDA level in gastric
mucosa and serun after ig 100 % ethanol in mice. n=8
mice. %+ 5. P <0.01 vs control. P <0.05, ‘P <0.01
ps 100 % ethanol group.

MDA

Group Dosc{l In gastric mucosa/ In serum/
mg-kg ‘m.ml.g-ltm'm) nmol L’

Control — 2.0+0.6 2.3x0.6
100 % Ethanol — 3.3x0.4 4.0+0.6°
GbE + 100 %FEthanol 25 2.6x0.6" 3.1+0.8
30 2.3:x0.3° 3.0+0.8

100 2.2+05 2.4+0.6

DISCUSSION

Pretreatment with GbE (25, 50, 100 mg/kg, bid x
5 d, ig)inhibited dose-dependently the acute gastric mu-
cosal lesion induced in two kinds of models. Moreover
GbE could enhance the protective effects of Cim (H,-re-
ceptor blocker) on gastric mucosa. These results implied
that GPE had significant protective effects on acute gas-
tric mucosal lesions and the synergism between GUE and
Cim could contribute to the drug therapy of acute gastric
mucosal lesion.

This study also showed that GHE did not obviously
influence the volume and acidity of gastric juice as well as
activity of pepsin. It indirectly implicates that GhE

might have a cytoprotective action. (bE had anti-lesion
effects on gastric mucosa, but it did not disturb the nor-
mal digestive function. This suggests that GhE might have
the similar cytoprotection on gastric ulcer as other
flavonoids'®’ .

Increasing evidence suggests that various experimen-
tal acute gastric mucosal lesions are reiated to oxygen-de-
rived free radicals!®'’. In 1989 Lu'®’ proposed that
MDA generation could be used as an indicator of * OH-
caused lipid peroxidaton and indirectly reflected the
amount of *OH formed. And-OH is a major cause in
gastric mucosal cell injury induced by ethanol in vit-
ro'B7 . A recent study done by Xia er ai'™* also demon-
strated that administration of 75 % or 95 % ethanol, ig to
mice, could induce acute gastric mucosal lesions accom-
panied with an increase in MDA in gastrnic mucosa. And
it has also been reported that oxygen-derived free radical
is an important pathogenic factor of RCS'™®) . Moreover,
GbE could block lipo-peroxidation and inhibit the forma-
tion of MDA with a positive relanon to GbE concentra-
tion'?). Thus, as our results showed, GHE could pro-
tect gastric mucosa against damage induced by RCS and
ethanol. This implied that these protective effects of
GbE on gastric mucosal injury might be associated with
its antioxygen-derived free radical scavenging property.
The increased MDA contents indicated that during the de-
velopment of mucosal injury by ethanol, the formation of
free-radicals increased. Pretreatment with GhRE (25,
50, and 100 mg/kg, bid ig x5 d) inhibited the ethanol-
induced increase in MDA contents both in gastric mucosa
and in serum. This suggested that GbE was not only in-
volved in the local gastric mucosa protective mechanism
but also enhanced the antioxidant activity of the whole
body .

In conclusion, GHE (25, 50, and 100 mg/kg, ig)
had protective effects on gastric mucosa and GbE plus
Cim possessed synergism in the treatment of acute gastric
mucosal lesions. These effects may be related to its an-
tioxidant action.
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XA BE; BEE; &; Sh#

BHe): A EATRBEYPVEBEEPER. K
. RARKBE RS- 3 (RCS) B R/ BLE K
LR EMIRE GhE 3 E KRR B,
FHMITEHL W E T W, W GbE W B W 7 i
B, BRMREAEEOMESEAREE;, RHAGAE
HWEB(TBA) M BB A ME P 8 (MDA)
SB. Z&$. GbE (25, 50, 100 mg/kg, bid x 5 d,
ig) P BERE 4 RCS M LK ZEBESIERNE K
BRI 7. 25 4H b 35 B9 B RS BHR 1 45 B 4 B D xf
R 58 %, 43 %M 31 % HIFHHILBIBEANE
MR ATE B E 23T RAR 62 %, 36 % 26 %;
GhE BRI BB T X ERRN R EH, B3
AEERSBE. SHRBRERBELOEIENE GHE 3
L EEE. NSERLELEKZEiga1lh, BREERMA
miF+HH MDA SRBEAR(P<0.01), T GHE
(25, 50, 100 mg/kg, ig) P4k 38 W) AF A HY & 3 i)
MDA H1F 5. 4. GPE R BEXBEEPER, ¥#
BE5AXETHERITFEHEKERGITEREAE
TEH.
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