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Rezumat. Studiul proprietatilor gastroprotectoare ale partilor aeriene de Epilobium angustifolium a fost efectuat
pe un model al leziunilor mucoasei gastrice a sobolanilor printr-o singura administrare intragastrica de etanol (1 ml
de etanol 96%). Administrarea profilactica intragastrica a extractului din parti aeriene de Epilobium angustifolium in
doza de 500 mg/kg a contribuit la o crestere semnificativa a rezistentei mucoasei gastrice a sobolanilor la efectul
nociv al etanolului. Activitatea antiulceroasa a produsului vegetal investigat a fost de 3,18, ce a depasit rezultatele
grupului de comparatie.

Cuvinte cheie: fitoterapie, afectiuni ale aparatului digestiv, plante medicinale, ulcer peptic, Epilobium angustifolium
L., produse vegetale.

Abstract. The study of the gastroprotective properties of the herb Epilobium angustifolium was carried out on an
ethanol model of lesions of the gastric mucosa of rats by a single intragastric introduction of ethanol (1 ml of 96%
ethanol). Preventive intragastric administration of decoction at dose 500 mg / kg led to a significant increase in
resistance of the gastric mucosa of rats to the damaging effect of ethanol. The anti-ulcer activity of the studied
medicinal plant raw materials was 3.18, which exceeds the results of the standard group (2.06).

Keywords: phytotherapy, diseases of digestive system, medicinal plants, peptic ulcer, Epilobium angustifolium L.,

herbal materials.

INTRODUCTION

Diseases of the gastrointestinal tract are among the
most common diseases in the world. It is known, that 30%
of total number of gastrointestinal diseases is peptic ulcer
disease. Peptic ulcer disease affects people of the most
active, working age, causing temporary and sometimes
permanent disability [1]. There are several types of peptic
ulcer disease:

1) Peptic ulcers caused by Helicobacter pylori infection:;

2) Symptomatic (acute) - medicinal, stressful, etc.;

3) Ulcers resulting as a complication fromdiseases of
the internal organs (Cushing ulcers, etc.).

The signs of acute damage of the stomach wall are
necrosis, inflammatory exudate, and immature granular
tissue. Their characteristic feature is rapid occurrence
with frequent development of complications, and almost
as rapid healing after elimination of etiological factors. If
earlier acute ulcer was described as a rather rare patho-
logy, then in recent years many authors report hundreds
of observations [2]. Some of the main causes of gastric
ulcers include continual use of alcoholic beverages and
anti-inflammatory drugs, long time stress.

The large number of synthetic drugs have been used
in conservative treatment of peptic ulcer disease, which
can have a toxic effect on the human body. And also, due
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to the impossibility, in some cases, to eliminate the etiolo-
gical factors and the high frequency of relapses and com-
plications, it is recommended to use preventive measures
and improve the methods of complex therapy.

It is important to use herbal medicines as a means of
prevention, which is associated with low toxicity during
long-term use and the availability of medicinal plant raw
materials [3].

A promising object of research is Epilobiumangusti-
folium L., which is used in traditional medicine and has
large raw materials reserves on the territory of the Re-
public of Belarus. Herb contains an extensive complex of
biologically active compounds (tannins (up to 10%), poly-
saccharides (up to 15%), flavonoids (up to 10%), vitamin C
(320 mg%), etc.) [4].

Thus, the purpose of our trial was to study the gas-
troprotective properties of decoction of Epilobiumangus-
tifoliumL..

MATERIALS AND METHODS

Plant material. E. angustifolium herbwas collectedin
the Minsk region of the Republic of Belarus in 2019. The
plant material was identified and a herbarium was submit-
ted to Department of Organization of pharmacy, BSMU,
Minsk (Belarus). The drying of raw materials was carried
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out in a natural air-shadow way. The plant material was
dried in shade and powdered. A decoction was prepared
according to the article “Infusions and decoctions” of the
State Pharmacopoeia of the Republic of Belarus [5].

Ethanol induced ulcer. The study of the gastroprotec-
tive properties of E. angustifoliumherb was carried out in
accordance with the existing requirements of Good Labo-
ratory Practice (GLP) and generally accepted recommen-
dations for this type of research [6, 7]. 24 female white
rats (260-320g) were selected, housed and divided into
three groups.Each group contained of eight animals under
standard laboratory conditions of temperature (25+2 OC).
The animals had free access to food and water. Before
experiment, a daily examination of the external condition
was carried out for minimum 10 days. The Belarusian State
Medical University, Animals Ethics Committee approved
all experimental protocol. The control group was given
only water purified, test group were given decoction (500
mg/kg. p.o.). Standard group was given “Plantagluscid” in
dose 500 mg/kg, p.o.. Active ingredients of “Plantaglucid”
is common plantain dry leaf extract.

Rats were fasted for 24hrs prior receiving first do-
ses.The solutions was administered intragastrically with
a special metal probe in a 7-day course before modeling
an "acute” ulcer. The ulcer was induced using 1 ml of 96%
ethyl alcohol by administered orally to each animal. Af-
ter 24 hours, the rats were removed from experiment by
cervical dislocation. The macroscopic observation of sto-
mach was recorded for ulcer scoring after removal of sto-
mach. Allstomachs were gently rinsed with water to re-
move the gastric contents and blood clots and examined
for lesions: the number of small (point) (less than 2 mm),
large (more than 2 mm), band-shaped ulcers was coun-
ted and the severity of hyperemia was recorded. Then the

percentage of animals with ulcers in each group was cal-
culated [8]. The study of the effect of decoction on the
motor-evacuation function of the gastrointestinal tract
was carried out using the method of “tags”. As a” tag” was
used activated carbon [9]. The integral index of the num-
ber of destructions was determined:
IP=(NxK) /100,

where N - is the average number of destructions per

1animal,

K - is the percentage of animal lesions in the group.

The anti-ulcer activity was determined as the ratio of
the values of the integral index in the control group to the
value in the experimental group and expressed in relative
units. The test agent was considered active if the anti-ul-
cer activity was 2 or more units [9, 10].

RESULTS AND DISCUSSIONS

The preventive intragastric administration of decoc-
tion of herb Epilobiumangustifolium L.at dose 500 mg/kg
led to a significant increase of resistance of the gastric
mucosa of rats to the damaging effect of ethanol.

The introduction of decoction and “Plantaglucid” led
to a significant improvement in the condition of the ani-
mals. Macroscopic examination of the stomachs of rats of
these groups showed the absence of bloating, folding and
color of the gastric mucosa almost did not differ from the
same characteristics in the group of intact animals.

There was a statistically significant decrease in the
average number of ulcers in test group (by 1.8 times) due
to a 2.8-fold decrease of number of point destructions
and the absence of band-shaped ulcers relative to similar
values in group of untreated animals (Table 1). The absen-
ce of hyperemia also indicates the presence of a gastro-
protective effect.

Table 1. Effect of decoction of herb E. angustifolium on the formation of lesions in ethanol induced

model in rats, (Mtm)

Band-shaped .
I [ e o

Number of ulcerations per animal

Control group

ified wat
(purified water) 3.75%1.40

10.2541.72
213+0.83

Expressed
413+1.92

Number of ulcerations per animal

Standard group

“Plantaglucid”, 500 mg/k
(*Plantagluci mg/kg) 3.29+0.70

6.43+0.98*
3.14+0.83 0

Absenced

Number of ulcerations per animal

Test group

E. tifolium, 500 k
(E. angustifolium mg/kg) PE—

5.67+2.06*
4.83+2.04 0]

Absenced

* Calculations were performed for those animals, that were found to have ulcerative lesions

The preventively introduction of decoction at dose
500 mg/kg led to decrease in number of small ulcers (less
than 2 mm) by 2.5 times compared to the drug “Plantaglu-
cid”, however, in the standard group, there was a smaller
number of large ulcers by 1.53 times compared to the ex-
perimental group.

The ability of the studied plant to enhance the mo-
tor-evacuation activity of the gastrointestinal tract is an
important aspect of anti-ulcer activity. In the control and
test group was an acceleration of the motility of the gas-
trointestinal tract by 49% and 61%, respectively (Table 2).
Violation of this function leads to an increase in the time
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of exposure to ulcerogen and gastric juice on the gastric
mucosa, the throwing of the contents of the duodenum
into the stomach, which can reduce the resistance of the
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mucous membrane to the effects of irritating factors and
contribute to damage to the gastric mucosa [11].

Table 2. Effect of decoction of herb E. angustifolium onmotor-evacuation function of the gastroin-

testinal tract

Filling the intestines
with carbon, %

Control group (purified water)
Standard group (“Plantaglucid”, 500 mg/kg)
Test group (E. angustifolium, 500 mg/kg)

The gastroprotective effect of the studied plant was
confirmed by a statistically significant decrease in the nu-
mber of animals with ulcers in test group. So, in the con-
trol group, pre-treated with a 7-day course water purified,

Acceleration

of motorfunction, %

35.31+1.76 =
52.5+2.03 49
56.7+1.89 61

founded damage of the mucous membrane of all rats, in
the standard group 87.5% of animals were affected, in the
experimental group - 75% (table 3).

Table 3. -Anti-ulcer activity of preventively introduction of E. angustifoliumherb (500 mg/kg)

Control group (purified water)
Standard group (“Plantaglucid”, 500 mg/kg)
Test group (E. angustifolium, 500 mg/kg)

The results obtained showed that the course appli-
cation has a positive result. The anti-ulcer activity of the
studied extract of E. angustifolium was 3.18, which exce-
eds the results of the standard group, where the animals
received “Plantaglucid”. The analysis of the composition
of biologically active compounds of E. angustifoliumherb
supposes that substances of polyphenolic nature (tan-
nins, flavonoids, phenolic acids) cause gastroprotective
activity. This group of compounds stabilizes mast cells,
helping to maintain an optimal level of microcirculation
in damaged tissues, reduces the production of histami-
ne and weakens the damaging effect of ulcerogen [12]. In
previous studies, we established a pronounced anti-in-
flammatory effect of the herb E. angustifoliumin an in
vivo experiment on a model of carrageenan inflammation
[13]. In case of peptic ulcer the activity of the enzyme and
non-enzyme antioxidant systems decreases, resulting in
a weakening of the antioxidant defense and an increase
in the processes of lipid peroxidation. Biological oxidati-
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Animals with
ulcers (%)

Integral index Anti-ulcer
activity

100% 1013
87,5% 4,92 2,06
75% 319 3,18

on reactions lead to the formation of free radicals, which
have a high chemical activity. They react with unsatura-
ted fatty acids of the membranes, disrupting their struc-
ture [14]. In previous studies, we found that studied plant
has a pronounced antioxidant activity and the content of
phenolic compounds is directly proportional to the degree
of inhibition of free radicals [15].

CONCLUSIONS

The medicinal plant raw materials with anti-inflam-
matory and antioxidant activity can be used in case of
gastric ulcer disease. Experimental data characterize the
decoctionof herb E. angustifolium at dose of 500 mg/kg
as an effective gastroprotective agent. Biologically acti-
ve compounds of studied plant are mainly substances of
a polyphenolic nature, which havean anti-inflammatory
and wound-healing effect due to the inhibitory effect on
prostaglandin synthetase and lipoxygenase.
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