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Abstract
Objective: To observe the intensity of the inflammatory reaction caused by urine on the intestinal wall

of rats.

Methods: Experimental model, using 20 Wistar rats divided into two groups. All the animals were
submitted to abdominal puncture at the right inferior quadrant, twice daily for five days. In Group I (control
group) no substance was inoculated during the procedure, while in Group II (urine group), 3 ml of neonatal
urine were inoculated. The animals were killed on the sixth day. A small-bowel specimen was fixed in
paraffin and stained with hematoxylin-eosin. Microscopic analysis was performed by the same pathologist
in all cases for determination of the degree of inflammatory reaction in the intestinal wall.

Results: All animals completed the experiment. In group I (control group) serositis was observed in
six animals and enteritis in one. In group II (urine group) serositis was observed in nine animals and enteritis
in four. The groups were similar in terms of the intensity of the inflammatory reaction observed (p = 0.1).

Conclusion: The intra-abdominal inoculation of neonatal urine did not produce significant inflammatory
reactions in the intestinal wall of rats.
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Inflammatory reaction in the intestinal wall of rats:
can intraperitonial urine cause damage?
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Introduction

Gastroschisis is a defect of the anterior abdominal wall.
The defect allows loops of bowel to protrude, the surface of
which exhibits varying degrees of inflammatory process.

The global incidence of gastroschisis is estimated to
be approximately 1:10,000 live births, with mortality
rates varying from 7 to 80%. The primary appearance
(inflammatory process) of the loops of bowel at birth
appears to have a fundamental role in the prognosis of
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gastroschisis patients. The first attempt to quantify the
inflammatory reaction of the surface of the intestinal
loops and correlate it with substances present in the
amniotic fluid of patients suffering from gastroschisis
was made by Sherman et al.1 Because gastroschisis
results in the bowel loops being in direct contact with the
amniotic fluid, this exposure is held to be one of the
principal factors responsible for the thickening and
shortening of the intestine, which is common with this
pathology.2-10 Urine, the major component of this
embryonic fluid compartment, has been blamed for
damage to the intestinal wall by many authors.5,9,11-13

These observations are based on the physiological
principal that all of the fetus’ urine is excreted into the
amniotic cavity.

Based on the above, an experimental study was
performed to observe the intensity of the inflammatory
reaction, from a pathoanatomical point of view, caused
by neonatal urine on the walls of the bowel loops of an
animal model.

Methods

A controlled, experimental study, performed at the
Experimental Research Center at the Federal Medical
Sciences Faculty Foundation in Porto Alegre, Brazil. Twenty
adult, male, albino Wistar rats, weighing between 250 - 350
grams, were selected from a group obtained at random from
the breeder.

The urine of 20 normal newborn babies, born at the
Irmandade Santa Casa de Misericórdia Maternity Unit in
Porto Alegre, who were not being fed, was collected in a
sterile recipient using aseptic techniques, during the first
hour of life. The collecting system was changed every 20
minutes, with local hygiene and aqueous iodine, until the
biological material was obtained. All of the urine
underwent bacteriological analysis at the Institute’s
laboratory with no knowledge of the study objectives on
the part of those responsible for the analysis. Only
material proven free of bacterial growth was included in
the study.

The rats were divided into two groups, depending
upon the biological material to be injected into their
peritoneal cavities:

Group I - control group (n = 10): animals were subjected
to abdominal puncture of the lower-right-hand quadrant
(LRQ), twice a day for five days. No substance was injected.
This group was the control for the experiment.

Group II - urine group (n = 10): animals were subjected
to abdominal puncture of the LRQ, twice a day, for five
days. On each occasion 3 milliliters of neonatal urine was
injected into the intraperitoneal cavity.

The project was evaluated and approved by the
Research and Post-Graduation Group at the Federal
Medical Sciences Faculty Foundation in Porto Alegre.

All of the mothers gave signed consent for collection of
the material.

All of the animals were killed 24 hours after the last
injection (sixth day of the experiment) by CO2 inhalation
and were then sequentially subjected to explorative
laparotomy, via a xypho-pubic incision, for excision of
the loops of intestine.

From each animal a specimen of small intestine was
removed (approximately three centimeters from the
pyloric region). This material was fixed in paraffin and
was stained by the hematoxylin-eosin method. All the
material was passed to the same pathologist (who did not
know which group each animal belonged to) who
performed the microscopic analysis. Each individual
slide had the intensity of inflammatory reaction recorded
on a standardized datasheet.

Following the example of the Sherman et al. study,1

the inflammatory reaction of the bowel loops of each
animal was analyzed in terms of the intensity of the
following findings: serositis, enteritis, parietal necrosis
and peeling. Once the presence of any of these
inflammatory abnormalities was detected it was graded
as mild, moderate and severe and transcribed to the
standardized datasheet. The intensity of the findings,
relating to the presence of an inflammatory reaction
(serositis, enteritis, parietal necrosis and peeling) were
scored from 1 to 3 (mild, moderate, severe). The sum of
these resulted in a score for inflammatory reaction
intensity that could vary from 1 to 12. The absence of any
inflammatory reaction of any of the types evaluated
resulted in a score of zero. The scores were used for the
statistical analysis that was performed using the “U” test
(Wilcoxon - Mann - Whitney test). The significance
level adopted was 5 % (α= 0.05).

Results

All of the animals completed the experiment. No
differences were demonstrated between the general
characteristics of the animals in the two groups (appearance
of skin and weight). When the laparotomy was performed
there were no lesions observed which could have been
related to the daily puncturing. Intra-abdominal structures
were intact. There were no observed macroscopic
abnormalities of the bowel loops of any of the animals in
either group (Figure 1).

When microscopic analysis was performed, in group
I (control group) mild serositis was observed in six cases
and in two of these the abnormality was associated with
moderate enteritis. None of the animals exhibited parietal
necrosis or peeling. The score for this group had an
amplitude of 0 to 3 and a median of 1. The total score for
the whole group was 8.

In group II, nine animals presented serositis (one mild,
six moderate and two severe). Enteritis was observed in
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four (two mild and two moderate). Parietal necrosis or
peeling were not observed in any animal. The score for
group II had an amplitude of 0 to 5, with a median of 2.5.
The total number of points for the group was 27. Figure 2
details the frequencies of each score for the two groups.

Discussion

In our study we did not observe significant differences
in the inflammatory reactions one the walls of loops of
intestine of animals subjected to the injection of urine
into the peritoneal cavity. These findings are in agreement
with some hypotheses raised by other authors. Akgur et
al.14 and Olguner et al.15 have defended through their
experimentation the possibility that residues from the
digestive tract may be associated with the genesis of the
problem. Although the etiology of gastroschisis and
factors relative to its prognosis remain a controversial
subject, one point in common is that some characteristic
of the amniotic fluid may be one of the most important
factors in the genesis of the inflammatory process.
Amniotic fluid has been blamed for many of the
abnormalities.2-4,8,9,11-13,16 secondary to direct action
on the eviscerated loops for a large part of the
pregnancy.5-10,17-20 However, there are doubts about
which component substances or substances might be
responsible for the intestinal shortening, thickening and
reduced peristalsis found in these patients.1-4,11-14,21

Urine is the principal component of amniotic
fluid,5,9,11-13,17 and, because of this, it has often been
blamed for the intestinal damage, since the fetus
physiological ly urinates into the amniotic
cavity.5,9,11-13,17,22,23 During the early 80s, in varying
experiments, a number of different authors correlated
urine with damage to the walls of herniated viscera.
Innumerable studies were performed with hens’ embryos.
This species has two embryonic cavities. An allantoic
cavity, responsible for storage of the products of urinary
and intestinal metabolism and an amniotic cavity in
which are the bowel loops. Under normal conditions the

Figure 1 - Macroscopic aspect of the bowel loops after laparotomy

Figure 2 - Frequencies of each score for the two groups
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two cavities are not in contact. At the moment that,
experimentally, the allantoic cavity is ruptured (amnio-
allantoic cavity) its contents come into contact with the
bowel loops causing varying degrees of inflammatory
reaction. However, in this type of experiment it is not
possible to categorically determine whether only urine
was responsible for the intestinal damage.11,12

This has been the great difficulty of all of the
experimental models tested to date; it is necessary to
know which substance present in amniotic fluid could be
responsible for the damage. In addition to the models
referred to above, in which hens’ eggs were used, other
animal models have been investigated with bowel loops
being subjected to exposure to human urine.14 While it
may appear contradictory to use neonatal human urine
(early collection, uncolonized) for these animal models,
the objective views the issue through a different lens.
The capacity of urine to provoke an inflammatory reaction
in the walls of bowel loops in an animal model. The
exposure of rat intestine to rat urine is not an objective
and of no practical interest. Transposing this analysis to
our objective, we attempted to observe human urine (an
environment that is to be found in our amniotic cavities),
provoke damage to bowel loop walls in this animal
model. The response observed from the walls of rat
intestine may differ from that found in humans. However,
this is an intrinsic limitation of experimental studies. The
possibility of different behavior with the human race
must be taken into account, but it is also important to
reinforce the fact that, in the current research and in other
studies performed with different experimental models,
the main factor under study has centered on human urine
(its inflammatory action on bowel loops) and not on the
experimental animal used.

It is known that the presence of an intense intestinal
wall inflammatory process is not characteristic of cases
of urinary ascites.17 However, other substances that
make up human amniotic f luid, including
meconium,2-4,14-16,24-26 may be responsible for the event.
Innumerable experiments have demonstrated that
intrauterine defecation can be considered
physiological,2,16,24,25,27-29 and as such the differences
that we did not find in our study could be related to a
secondary role played by urine in the presence of an
inflammatory effect by one of these other components
which were not tested in the experiment.

Also worthy of consideration is the possibility that a
significant difference was not encountered due to
limitations of sample size. Once the number of cases was
increased, a hitherto unapparent difference may be
detected (b error). We also judge it important to point out
that the scores obtained from the inflammatory scale may
also fail to be a trustworthy instrument for obtaining
clinical judgments. Even the animals used as controls
exhibited some abnormalities during anatomical
pathology. Certain inferences may be made to justify this

finding. The mechanism for killing the animals or even
the repeated punctures of the amniotic cavity may lead to
minor inflammatory abnormalities of the intestinal wall.
The total scores obtained for each group (Group I: 8 and
Group II: 27), compared to the maximum possible score
(maximum score of 120) clearly illustrate the low
significance of the manifestations provoked.

Congenital abdominal wall defects are a challenge to
neonatal intensive care, with gastroschisis being
associated with a mortality of around 10%. Its etiology is
unknown, although it is possible that it is part of a wide
spectrum of fetal disorders that includes vascular factors,
factors related to the position of the defect and the
capacity of the fetus to heal.26 The intensity of the
inflammatory reaction present in the intestinal walls of
these patients is a defining factor in their prognosis from
which springs the importance of establishing its etiology
and identifying factors which may be associated with
worse progress. In our study the injection of neonatal
urine was not capable of producing significant
inflammatory reactions on the intestinal walls of rats
when compared with animals in a control group submitted
to just the paracentesis procedure.
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