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Text

ABSTRACT

PURPOSE: To evaluate the effects of acute administration of Sedum dendroideum on the gastric histopathology of rats after the
administration of indomethacin.

METHODS: Twenty four Wistar rats were randomized into three groups, submitted to feeding privation for 24 hours prior to the oral
administration of 50 mg/Kg of indomethacin and during the experimental period of six hours. The control group (C) was giving distilled
water, the extract group (E) was treated with the extract of Sedum dendroideum and the group Omeoprazole (O) received 20 mg/Kg of
omeoprazole. All the treatments were carried out thirty minutes prior to the administration of indomethacin. After six hour, the stomach
of the animals was extirpated for histopathological analysis, which took into account the presence of erosive gastritis, hyperemia and
sub mucosa edema.

RESULTS: In group C, eight out of eight animals presented that type of lesion, in group E, this number was the same and in group O,
three out of the eight rats presented erosive gastritis.

CONCLUSION: Sedum dendroideum extract did not produce reduction in the erosive gastritis process. As expected, the treatment with
omeoprazole produced a major reduction, when compared with the control group.
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Introduction

The gastrointestinal ulcerous lesions are the result of the
digestion of the mucosa by peptic acid secretion that occurs when
there is a rupture of the equilibrium among the defense of the
mucosa and the aggressive action of the gastric succus'.

The disease is associated with two major factors:
infection by Helicobacter pylori and the use of non-steroidal
anti-inflammatory medicine. Today, it is believed that 90% of
the ulcers are due to the infection by Helicobacter pylori (HP),
which attacks half of the world population. The bacterium, which
is chlorine acid resistant, is able to penetrate the mucosa barrier
and liberate digestive enzymes that make the mucosa to liquefy,
besides increasing the secretion of gastrin by the inhibition of
the production of somatostatin. In the case of non steroidal anti-
inflammatory medicine (AINEs), such as the indomethacin, it is
probable that the ulcers are developed as a consequence of the direct
toxic effect and systemic by means of the weakening of the defense
mechanisms by means of inhibition of the cicloxigenase (mainly
COX-1), key enzyme for the synthesis of the prostaglandins, that
protect to gastric mucosa by means of their stimulating effects on
the production of mucus and secretion of bicarbonate, while they
increase mucosal blood flux and reduce cellular turnover?>.

The advance in the current clinical therapeutics include
the introduction of antagonists of receptors H2, proton bomb
inhibitors, therapies for the eradication of the Helicobacter pylori
and endoscopic approaches for the treatment of hemorrhagic
ulcers. In this context, the incidence or elective surgeries for the
treatment of the peptic ulcerous disease has declined, yet being
advised in cases of relapses or complications®.

Gastro duodenal ulcers still are the most common
diseases in the digestive tract, they constitute serious medical
problems, raising elevated economical costs for the country. Better
therapeutic results are being expected as treatment resources are
simpler, well-tolerated and of easy adherence by the patients and
of low cost®.

In recent publications, the usefulness of medicinal
plants for the treatment of gastric disorders has been tested. The
phitotherapy is an old and common practice, which is increasing
during the last years. About 80% of the world population uses
resource from popular medicine, although be not able to justify
its effectivess, which emphasizes the scientific importance of the
study and improvement of such practice®.

Within this context, Sedum dendroideum Moc. et Sessé ex
DC, Crassulaceae, belonging to the order Saxifrage, is a perennial,

succulent, sub ligneous and xerophytic plant, originally from

South Africa, of dry tropical climate. In Brazil, it is amply adapted,
growing spontaneously and it is popularly named “balsam”.
Nonetheless, the empiric popular knowledge existing about its
probable medicinal effects for the protective gastrointestinal
action, used for fighting against inflammations or even for peptic
ulcers, there is a very limited evaluation on literature regarding
these vegetable properties, which leads to the research for the
development of new studies about this plant, aiming the scientific

confirmation of its therapeutic properties’.

Methods

This study has been approved by the Committee for Ethics
in Research and by the Commission for the Ethical Use of Animals
at Medicine School of Itajuba-MG, where it was developed under
number 06/13, according to the Federal Law 11.974 and Decree
6.689, besides guidelines according to the Brazilian College of
Animal Experimentation (COBEA).

For the conduction of the experiment, 24 male adult and
young Wistar rats, with weight ranging 200 to 250 g and 60 to 90
days old were used. The animals were kept in plastic cages, were
given water and food ad libitumand during the feasting period
were kept in cages with screened bottom, and were submitted to
dark/light period of 12 hours®”’.

Preparation of the Sedum dendroideum

extract Moc. et Sessé ex DC

Samples of Sedum dendroideum obtained at the herbarium
of Federal University of Lavras (UFLA), MG, Brazil, where they
have been identified, were catalogued at College of Teaching and
Research of Itajuba (FEPI) by the agronomist Liliana Auxiliadora
Avelar Pereira Pasin, under number Cr 102/ Fepi 2012, and
afterwards planted and grown in garden beds at Medical School
of Itajuba (FMIt), MG, Brazil, and harvested in February 2011.

The aqueous extract of Sedum dendroideum was
prepared after maceration of 100g of balsam leaves, freshly
collected, without addition of any ingredient. The extracted
obtained was filtered in paper filter and the liquid was stored in

amber containers'.
Induction of erosive gastritis by means of indomethacin
The animals were submitted to alimental privation for a

period of 24 hours. After that period, all of them orally (gavage)

received 50mg/kg of indomethacin in a unique dose'.
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The animals were randomized in three groups of eight
rats (n=8). Those animals received the treatments described below,
in a unique dose, by means of gavage, in the morning, thirty
minutes after the administration of indomethacin®’.

— Group C (control) — distilled water (n=8)

— Group E (extract) — 13 ml/kg of Sedum dendroideum
extract (n=8)'°

— Group O (omeoprazole) =20 mg/kg of omeoprazole
(n=8)!!

Six hours after the referred treatments the animals were
euthanized with an overdose of ketamine/xilazine, and then
were placed in corked gutter. After that the ventral portion of the

abdomen was incised for the extirpation of the stomach'"'2,

Histopathological analysis

The stomachs were open along the great curvature
and had their mucosa delicately washed in physiologic solution
and were distended with aid of pins on the corked gutter, for

observation and photography.

Then the tissues were fixed in a formalin solution (4%).
After the fixation and obtaining the slides, they were dehydrated
in absolute alcohol, xylene diaphysectomied, embedded and
paraffin included (melt at 56 °C). Finally, they were dyed with
hematoxylin-eosin and Masson’s Trichrom.

The parameters used for the histopathology of the tissues
were mainly the presence of: erosive gastritis, hyperemia and sub

mucosa edema.

Results

By means of macro and microscopic analyses of the
extirpated stomachs, it was possible to observe the presence
of hyperemia and erosive gastritis in eight (100%) of the
animals from the control group. In the group extract, the same
alterations were found in all the components of that group. In
the omeoprazole group, from the total of eight animals that
were analyzed, besides some degree of hyperemia and sub
mucosa edema, only three (37.5%) presented foci of erosive
gastritis (Table 1)

TABLE 1 - (+) = hyperemia and low intensity edema; (++) hyperemia moderate edema; (+++) = hyperemia and severe edemas.

GROUP TYPE OF LESION
EROSIVE EROSIVE HYPEREMIA SUB
GASTRITIS GASTRITIS MUCOSA
PRESENT ABSENT EDEMA
CONTROL 8 (100%) 0 -+ o
OMEOPRAZOLE 3(37.5%) 5 (62.5%) + 4 +
(50%) 4 (50%)
EXTRACT 8 (100%) 0 - -

In the control group, many foci of erosive gastritis
were found, both macro and microscopically. Besides that, it

was possible to percept hemorrhagic areas, and, on the optical

microscope, hyperemia and sub mucosa edema (Figure 1).

In the majority of the rats from the group omeoprazole,
foci of erosive gastritis were found and the regions of mucosa and
sub mucosa were intact, with absence of hyperemia, hemorrhage

or edema (Figure 2).
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FIGURE 2 - Absence of foci of erosive gastritis, hyperemia, hemorrhage or edema on the regions of mucosa and sub mucosa.

Even if some foci of gastritis were present in three of the
eight animals belonging to this group, the foci were less intense,
that is, qualitatively inferior to the ones found in the control group,
having only a slight hyperemia and sub mucosa edema in a minor

extension (Figure 3).

In the extract group, foci of erosive gastritis, hemorrhage,
hyperemia and sub mucosa edema were found, but it was possible
to notice a major severity in the lesions that were present, that were
characterized by a greater extension, going into deeper regions of

the mucosa, and also more cellular activity (Figure 4).

FIGURE 4 - The photos show foci of erosive gastritis, hemorrhage, hyperemia and sub mucosa edema, yet of major severity and extension, going into

deeper regions of the mucosa and presenting major cellular activity.

Discussion

For the last few years, some plants, such as Maytenus
ilicifolia Planch.,

L., Quassia amara L., Bryophyllum calycinum Salisb., Brassica

Croton cajucara Benth., Turnera ulmifiolia

oleracea L. e Astronium urundeuva. have been studied with the
aim of having their possible antiulcerogenic effects determined.

Nonetheless, a little is known about the Sedum dendroideum,

mainly about its gastric protective properties, although it is largely
used by the population'.

The macro and microscopic findings in the gastric tissues
of the animals in this experiment made it possible to conclude
that the method used to induce acute gastritis was satisfactory.
Although the existence of other well-known methodologies as the
administration of ethanol, chlorydric acid or even stress due to

cold, the oral administration of indomethacin showed to have a
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major ulcerogenic potential due to the inhibition of COX-1 and,
consequently, of the prostaglandin synthesis. Many studies report
the increase in the gastric acid secretion, mucosa alterations and
gastric motility with the use of this drug'+'¢.

The incidence of gastric ulcer in the omeoprazole
group was much lower when compared with the groups extract
and control and, even when present, the gastric lesions showed
minor magnitude and were accompanied by the characteristics
of reestablishment and minor tissue activity. The effects of
the omeoprazole, used for the treatment of gastritis, peptic
ulcers and esophagitis are derived from the reduction of the
gastric reduction by means of its high selectivity action in
the inhibition of the protons bomb in the parietal cells, not
interfering in the acetylcholine or histamine. In this way,
it leads to small changes in the gastric succus, in the pepsin
secretion and, intrinsic fact, without interfering in the gastric
motility. The omeoprazole is more efficient, presents a better
cost/benefit rate in the treatment of gastric and duodenal ulcers
and was chosen for this study because it is preferable for the
treatment of ulcers combine with AINEs'"!7,

In the group treated with the Sedum dendroideum extract,
the presence of erosive lesions was remarkable, becoming evident
that there was no reduction in the incidence of gastritis when
compared with the control group, which had received only distilled
water. A similar experiment, which also intended to evaluate the
plant effect on the gastric protection, emphasized the necessity
of considering variables such as individual susceptibility of each
animal to the diverse conditions to which they were subjected
during the experiment. The same study attributed to the high
volume administrated the probable effects in the acceleration of
the gastric transit in the animals, which could have reduced the
action time of the preparation'®.

There are no well-established parameters for the dose,
concentration or posology for the administration of the Sedum
dendroideum extract. As it is a succulent plant, with high hydric
contents it must be taken into account that the hyper dilution of the
extract obtained must be questioned for the impossibility of not
reaching its therapeutical dose'.

The experiment model for the induction of gastric lesions
is too acute and does not perfectly simulates the chronic conditions
that culminate with the apparition of gastritis, nor it takes into
account the many factors involved in the genesis of the gastro
duodenal ulcer that are not the use of AINEs. The administration
of balsam, in chronic form, during a longer experimental period
could also better contribute for a better observation of its real

activity on the gastric mucosa.
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The qualitative analysis of the tissues has yet suggested
worsening in the gastritis by means of treatment with extract.
There were no quantitative significance in the difference of the
foci of gastritis found in the control and extract groups, although
the lesions presented a major severity and major inflammatory
activity in the group treated with the Sedum dendroideum extract,
highlighting the importance of the micro analysis in relation to the
macro analysis in this study!'!.

As it has been demonstrated, Sedum dendroideum,
contains polysaccharide with anti-inflammatory action,
tannin, triterpenoids with hepatoprotective activity, alkaloids,
piperidines and pirrolidinics and the findings of this study,
although surprising, are compatible with another analysis
demonstrating the analgesic and anti-inflammatory properties
of the extract of a plant, of similar properties, by means of the
intra-peritoneal administration of its extract, when compared to
the oral administration of indomethacin after the application of
inflammatory and algesical stimuli in animals. By means of the
same, it was concluded that the plant can be responsible for the
inhibition of many chemical mediators, including prostaglandins,
which justifies the use of traditional medicine practitioners for
the treatment of pain and inflammation and, at the same time, its
possible damaging effects on the gastric mucosa’'®.

New studies are necessary to evaluate the potential of
balsam to cause erosive lesions or even investigate the possible
causing gastritis potential of the association of the extract with

anti-inflammatory drugs.

Conclusion

Sedum dendroideum extract did not produce reduction
in the erosive gastritis process. As expected, the treatment with
omeoprazole produced a major reduction, when compared with

the control group.
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