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ABSTRACT

PURPOSE: To develop an alcoholic extract of the inner bark of the Schinus terebinthifolius raddi and to test its impact on autogenously
fecal peritonitis in Wistar rats.

METHODS: The inner bark of the Schinus terebinthifolius raddi was kept for seven days in 70% ethanol alcohol. The total elimination
of the solvent was performed in a rotary evaporator under reduced pressure at 55-60°C. Four milliliter of this extract was injected, after
24 h, into the abdominal cavity of six out of eight survival rats that underwent autogenously fecal peritonitis with five milliliter of 10%
filtered fecal suspension. They were clinically followed up for 45 days when they were euthanized. The necropsy findings (inventory)
of the abdominal and thorax cavities were inspected and the main findings were recorded and photographed. The investigation was
approved by the Ethics Committee.

RESULTS: Two out of six survival rats that were critically ill after 24 h died within the 12 h after the extract injection into the abdominal
cavity. Four rats that were also critically ill recovered and gradually became healthy, eating well, regaining weight and moving normally
in the cage. At 45 days post severe peritonitis the necropsy findings revealed few signs of residual infection on the abdominal and thorax
cavities. There were no bowel adhesions.

CONCLUSION: The impact of alcoholic extract of the inner bark of the Schinus terebinthifolius raddi was considered very positive
and promising as natural local antiseptic against very severe peritonitis in Wistar rats.
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Introduction

Generalized peritonitis is a life threatening disease
caused in the majority of cases, by perforation of the digestive
tract. Sometimes, this disease can be controlled by local defense
mechanisms'.However, if these mechanisms fail, the peritoneal
cavity is flooded with bacteria, inflammatory mediators and
visceral contents. It will turn into one large inflamed compartment
in which the local defense mechanisms may become detrimental
to the patient. The main risk factors for mortality in this disease
are: patient age, the presence of small bowel perforation, a delayed
initial intervention (a delay exceeding 24 hours), ICU admission,
patient immunosuppression, and renal and respiratory co-
morbidities®*. Secondary peritonitis is associated with in-hospital
mortality rates of approximately 30%".

Bacterial translocation and sepsis are natural
consequences when peritoneal defense mechanisms cannot cope
with the microbiological challenge and thus sepsis remains
a persistent problem on intensive care units all over the world.
The standard treatment of this condition is based on: intravenous
broad spectrum antibiotics, adequate volume resuscitation,
cardiovascular active drugs, intensive care support and the
implementation of an aggressive surgical control of the infecting
source of peritonitis’.

Understanding the complex mechanisms of sepsis is
the precondition for establishing new therapeutic approaches in
this field. Therefore, animal models are required that are able to
closely mimic the human disease and also sufficiently deal with
scientific questions.
substances several

Intra-abdominal including

antibiotics have not produced exciting results for treating

peritonitis® '

and although the hydro-alcoholic extract of Schinus
terebinthifolius raddi (aroeira extract) has been used inside the
peritoneum for healing process of gastroraphy and surgical incision
of the bladder in rats'"'?, it has not been tested as antimicrobial
agent against severe peritonitis. Owing that the ethanol extract
of this plant has strong antimicrobial activity, the purpose of this
investigation was to develop an alcoholic extract of the inner bark
of the Schinus terebinthifolius raddi and to test the impact on

autogenously fecal peritonitis in Wistar rats.

Methods

The study was performed at Experimental Research Unit
— Medical School of Campina Grande — Paraiba. It was approved
by the Ethics Committee of the Institution (CEUA).

agent in severe autogenously fecal peritonitis in rats
Botanical material and alcoholic extract preparation
One kilogram of inner bark of the Schinus
terebinthifolius raddi was kept on 1.000 ml of 70% ethanol
alcohol for seven days. The crude extract was concentrated in a
rotary evaporator under reduced pressure at 55-60°C for solvent
total elimination. The material obtained after the concentration
showed a brown thick liquid aspect, being stored in refrigerator
at 10°C. Acceptable toxicology was observed injecting up to
4ml inside the rat abdominal cavity without clinical signs of

intoxication.

Animal experiment

Eight male Wistar (Rattus norvegicus albinus, Rodentia
Mammalia) rats aged 12 months weighing 335 to 433 grams
(Mean = 380.1 g + 34.4 g) underwent autogenously 10%
fecal peritonitis. It was injected 5 ml/kg of filtered 10% fecal
suspension in the rat left lower quadrant, according with previous
protocol'®. After 24 hours, in the six survival rats it was injected.
The clinical findings were recorded. Following the previous
protocol’, the four survival rats were euthanized 45 days after
the peritonitis induction, and macroscopic findings of residual
infection were photographed and recorded for determining the

morbidity score'®.

Results

Two rats died at the first 24 hours of peritonitis
induction, before receiving 4 ml of the inner bark of the
Schinus terebinthifolius raddi extract free of alcohol. Their
weights were 360 g and 365 g, respectively. Two more rats
died 12 hours after receiving the extract. Their weights were
respectively 370 g and 375 g.

The 4 survival rats presented strong clinical signs of
severe infection. They lost weight and behave in a very quiet
way, eating very little of the routine meal. At the end of the first
week following intra-abdominal extract antimicrobial injection
they were far more active and eating almost normal. They start
gaining weight and returning to normal life. From this time on
they move to a complete normal life without any clinical signs
of infection.

At 45 days following peritonitis induction the four
survival rats were euthanized and the inventories of the abdominal

and thorax cavities were as follow:
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1% rat: One retroperitoneal blocked abscess measuring
2x1 cm in the left lower abdominal quadrant was observed. The
pus like material from this abscess in resolution phase did not
grow any microorganism. The spleen was enlarged. The entire
bowel shows no signs of adhesion. It was observed a scar lesion in

the left inferior lobe lung. Figures 1 and 2.

FIGURE 1 - Retroperitoneal blocked abscess located at the left
lower quadrant of the abdomen.

FIGURE 2 - Yellowish necrotic substance coming from the in-
cised blocked abscess. No bacteria grew from this tissue.

2" rat: No residual infection sign in the abdominal cavity
was observed. The spleen was enlarged. There were no adhesions
in the bowel. It was observed a surface scar lesion in the left
inferior lobe lung (Figure 3).
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FIGURE 3 -Yellowish scar lesion seen in the visceral surface pleura
of the left inferior lobe lung.

34 rat: Two blocked abscesses

measuring 2x1 cm and 0.5x0.5 cm in the left lower quadrant

retroperitoneal

were observed. The pus like material did not grow any
microorganism. It was observed two scar lung lesions. One
large lesion in almost the surface of the left superior lobe lung
and several small scar lesions in the middle left lung were seen
(Figures 4 to 06).

FIGURE 4 - Two retroperitoneal blocked small abscesses in the
left lower quadrant.
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FIGURE 5 - One large lesion in one third of the surface of the left
superior lobe lung.

FIGURE 6 - Several scar lesions in the surface of the middle left
lung lobe.

4% rat: There were no residual infection signs in the
abdominal cavity. The spleen was enlarged. Small scar lesion was
observed in the surface of the middle lobe of the left lung.

The blood cultures of all four survival rats were negative
for microorganisms. The morbidity scores, according to previous
protocol’, of the these rats were respectively: 7, 8, 7 and 8. All
four survival rats were living normal life without any symptom or
sign of infection.

Discussion

Intra-abdominal infections represent a common clinical
problem, characterized by the presence of purulent secretions
and tissue inflammation in this cavity. Peritonitis is often caused
by ulcers, appendicitis, diverticulitis, ileus (bowel obstruction),

gunshotor stabwounds, and disturbances during abdominal surgical

agent in severe autogenously fecal peritonitis in rats

procedures, allowing the escape of indigenous bowel bacteria into
the peritonealcavity'®. The classical and basic treatment for this
potential lethal condition is based on the mechanical removal of
contaminants, restoration of anatomic integrity of the bowel and
systemic administration of antimicrobial agents®’.

Local inflammatory mechanisms triggered by an infection
are usually enough to eradicate the pathogen. However, if the infection
is not contained, the pathogen, its toxins, and diverse mediators of the
host are released to the circulation, producing a systemic inflammatory
response syndrome that can cause severe sepsis or septic shock™. In
this regard, several substances have been used aiming at controlling or
modulating the inflammatory cascade that is produced after peritonitis
occurs. The results seem to be acceptable!®!” however the main goal
for treating severe intra-abdominal infection is not dealt in a rational
way — it means not battling the overgrow of microorganisms in this
cavity or in blood stream.

The hypothesis that an antimicrobial agent placed
inside the abdominal cavity is based on the assumption that it
will decrease bacterial burden in this space and thus diminishing
the possible translocation into the blood stream consequently
protecting the life of the animal with severe peritonitis. In this
regard several substances including antibiotics, saline solution
and antiseptics have been used with no relevant success. However,
recently the use of moxifloxacin combined with dexamethasone
inside the severe infected abdominal cavity prove to be very
promising in decreasing the burden of microorganism into this
space and protecting the life of rats with bilateral carotid ligation
that underwent severe autogenously fecal peritonitis'?.

The wuse of hydro-alcoholic extract of Schinus
terebinthifolius raddi (aroeira extract) inside the peritoneum
although done for protecting the healing process of gastroraphy
and surgical incision of the bladder in rats'®'" had not been tested
against severe peritoneal infection. This natural substance has been
proved, in vitro, to be effective against several microorganisms'®
and also in vivo in vaginal infection'’.

All four rats that died in the first 48 hours seem not
coping with the initial infection challenge. Although they came
from the same group of newborns of two females and one male
rats (polygamy pregnancy), their weights were amongst the lower
ones. One can speculate that they were suffering from malnutrition
and presented with poor immune response. This hypothesis has
full support from the literature®.

Taking into account that the abdominal cavities of the four
survival rats after 45 days of severe autogenously fecal peritonitis
were almost free of any sign of infection after the irrigation with

the alcoholic extract of inner bark of the Schinus terebinthifolius
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raddi it is advisable to go further in the investigation of its use as
adjunctive treatment for severe secondary peritonitis. There may

be a role for its use in human beings.

Conclusion

The impact of alcoholic extract of the inner bark of the
Schinus terebinthifolius raddi was considered very positive and
promising as natural local antiseptic against very severe peritonitis
in Wistar rats, thus offering an alternative for possible adjunctive

treatment in human beings with severe secondary peritonitis.
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