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Abstract
Purpose: To evaluate the effects of Veronica officinalis extract as a
anti-inflammatory substance on the kidney function of rats subjected
to cecal ligation and puncture, describing histopathological and biochemical findings.

Methods: Twenty rats (Rattus norvegicus) were distributed into
four groups (N=5): Sham group (GS), normal standard animals; Sepsis
group (GSep), submitted a cecal ligation and puncture (CLP); Veronica group (GV), administered only Veronica officinalis extract once
daily by gavage from the first day until the seventh day, without sepsis induction; Sepsis-Veronica group (GSep-V), administered Veronica
officinalis extract once daily by gavage from the first day of CLP until
the seventh day procedure. After the euthanasia, blood was collected
for assessment of kidney biochemical and histological analysis were
performed.

Results: The statistical analysis showed that there was statistically significant in serum levels of creatinine between GS and GSep (p=0.0029);
and GSep and GSep-V (p=0.0184). In addition, there was statistically
significant of histopathological parameters observed between GS and
GSep (p=0.0001); GSep and GV (p=0.0415); also between GSep and
GSep-V (p=0.0003).

Conclusion: Veronica officinalis extract promoted a significant antiinflammatory effect on kidney function and reduction of tissue damage in rats with sepsis.
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Introduction
Historically, sepsis is known as a condition in which
their identification and diagnosis are difficult and is
reported since the beginning of time, being described by more than 2000 years, although the clinical
definitions are recent [1]. Furthermore, sepsis is a
syndrome resulting from the immune response initiated by an infectious process characterized by hemodynamic and metabolic changes that can lead to
septic shock, multiple organ dysfunction and death
[2].
Once initiated inflammatory response, cytokines
activate several mechanisms such as inflammatory
cell recruitment, activation of endothelial cells, vasodilatation, increased capillary permeability, microcirculatory thrombosis, increased production of free
radicals, exacerbation of apoptosis and compromised mitochondrial function. All these factors can
contribute to reduction in supply or consumption
of oxygen, with consequent genesis or worsening
organ dysfunction [3].
Between the organs most affected by sepsis, kidney stand out because septic shock causes acute
kidney injury (AKI), through modulation of renal inflammation by specific components of the inflammatory cascade induced sepsis, once apoptosis of
cells tubular epithelial kidney can be quite significant in sepsis [4, 5].
A plant traditionally used to treat lung diseases
is the Common Speedwell (Veronica officinalis),
a member of the Plantaginaceae Family. In Europe, Veronica officinalis L. is a wide spread species
found growing a long forest edges, in under wood
and meadows up to subalpine altitudes. Especially
in the 16th and 17th centuries, Veronica officinalis
was recommended for stomach and intestinal diseases, renal lithiasis, colic and pulmonary diseases.
In Romanian folk medicine, was used for kidney
diseases, cough, and catarrh, and was known for
its wound healing properties and its indication in
lung diseases [6].
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Many drugs have been discovered from plant extracts enshrined in popular scenario of the Amazon
region. Among these herbs, there is the popular
wisdom “Pau de Veronica” (Veronica officinalis),
whose tea of all plant parts are used for inflammation in general, liver disease, bronchitis, pneumonia and influenza [7].
Thus, the aim of this study is to evaluate whether
serum urea and creatinine levels and the histopathological parameters are influenced by Veronica
officinalis extract in rats induced by sepsis.

Methods
Before the start of the project, it was approved by
the Ethics Committee in the Use of Animals of State
University of Pará (UEPA), protocol 01/14. Twenty
adults males Wistar rats (Rattus norvegicus) were
used, weighing between 200-250g, provided from
the Animal Colony of the Experimental Surgery Laboratory of UEPA, kept in a controlled environment,
with food and water ad libitum. The animals were
randomized distributed into four groups, with eight
animals each:
- Sham Group (GS): The animals were used as
normal standard for biochemical and histological analysis; the animals underwent the same
surgical techniques, but without the performance of CLP;
- Sepsis Group (GSep): Animals were only realized
the cecal ligation and puncture (CLP) [8];
-
Veronica Group (GV): Administered Veronica
officinalis extract (10ml/kg/day) once daily by
gavage for seven days [9], without the performance of cecal ligation and puncture (CLP);
- Sepsis-Veronica Group (GSep-V): Administered
Veronica officinalis extract (10ml/kg/day) once
daily by gavage from the first until the seventh
day of the CLP.
The animals were anesthetized with ketamine hydrochloride (100 mg/Kg) and xylazine hydrochloride
This article is available at: www.intarchmed.com and www.medbrary.com
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(10 mg/Kg), intraperitoneally. After was performed
the epilation and antisepsis of the abdominal region. Subsequently, was performed a laparotomy
of three centimeter.

Sepsis induction
Surgical procedures followed the same pattern described by Botelho et al. [8] that consist in opening
the abdominal cavity, locate, expose and isolate
the cecum, leaving the rest of the small and large intestine into the peritoneal cavity, taking care
not to violate or damage the mesenteric vessels.
To induce a high-grade sepsis, 75% of cecum was
ligated with silk 4-0 just after the ileocecal valve.
Cecal stump was transfixed by a single throughand-through puncture with a 21 G needle. After the
surgical procedure, was administered pre-heated
saline (5ml/100g) by subcutaneously and dipirona
30mg/kg for analgesia.
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ffered formaldehyde and used for histopathological
analysis by means of hematoxylin and eosin.
Kidney function was verified by measuring the
serum levels of urea and creatinine. The verification
was performed using 3 mL of plasma analysis, which
was prepared by centrifugation at 2500rpm for 15
minutes. The collection was performed immediately
after the euthanasia of the animal by inferior vena
cava puncture.

Statistical analysis
Data were reported as means±SD. Biochemical parameters analysis was compared by the ANOVA
test, followed by Tukey test between the groups
and histopathological examination by Kruskal-Wallis test, followed by Student-Newman-Keuls test
for confirmation of statistical significance, adopting a 5% significance level to reject the nullity
hypothesis. Bioestat 5.3® was used for statistical
analysis.

Plant Extract
The extract is composed of the herb Veronica officinalis L.; the plant material was obtained and the
extract was prepared by BioTae® (Sao Paulo/Brazil).
The plant material was harvested and dried and
specialists of BioTae® confirmed botanical identity
through macroscopic and analytical examination.
This was followed by a maceration, swirling and boiling process (30min) using a 1/10 dilution of dried
plant material and ethanol (50%).

Laboratory and histopathological analysis
Performed euthanasia of animals was collect the
kidney of the animal, that were stored in 10% bu-

Results
During the research, no animal died after surgical
procedure. There were no other complications like
dehiscence, fistulae or infection.
The analysis of kidney biochemical parameters
(Table 1) shows that was significant statistical difference (p<0.05) in serum levels of creatinine between Sham and Sepsis group (p=0.0029), also between GSep and GSep-V (p=0.0184). There was no
significant statistical difference on serum levels of
urea between groups when compared each other
(data no showed).

Table 1. R
 esults of effect of Veronica officinalis extract on kidney biochemical parameters of Wistar rats.
Parámetros Bioquímicos Séricos
Ureia (mg/dL)
Creatinina (mg/dL)

GS

GSep

GV

GSep-V

36±9.46

39±10.05

37.4±5.13

41.2±6.91

0.3±0.07

0.61±0.05a

0.2±0.0

0.24±0.09b

p-valor*
0.7732
a0.0029
b0.0184

ANOVA test. Data are reported as means±SD. a: p<0.05 in relation to GS; b: p<0.05 compared to GSep
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Histopathological examination of the kidney
showed inflammatory response in all animals at
different levels, with presence of interstitial pyelonephritis, vascular congestion and inflammatory
infiltrate, mainly consisting of polymorphonuclear,
parenchymal edema, hyaline and hematic casts,
but without changing the architecture of the organ. It was also observed tubular and glomerular
necrosis.
The histopathological analysis was ranked scores:
0 (absent), 1 (mild), 2 (moderate) and 3 (severe). The
variables were compared between groups by the
average of the scores (Table 2).
Table 2. S cores of histopathological parameters evaluated between groups.
Type of lesion

GS

GSep

GV

GSep-V

Interstitial pyelonephritis

0.4

2.0

1.0

0.6

Vascular congestion

0.4

1.8

1.8

0.8

Polymorphonuclear
infiltrate

0.4

1.6

1.2

0.4

Parenchymal edema

0.8

1.8

1.2

1.2

Hyaline casts

0.4

1.6

0.6

0.2

Hematic casts

0.4

1.2

0.6

0.2

Tubular necrosis

0.4

1.4

0.4

0.4

Glomerular necrosis

0.4

1.4

0.4

0.4

General mean

0.45

1.6

0.9

0.52
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Figure 1: Statistical analysis of the histopathological parameters between all groups by
Kruskal-Wallis test.

*p<0.05 compared to GS; #p<0.05 in relation to GSep.

Figure 2: Photomicrograph of stained kidney
with hematoxylin-eosin (40x). A: GS; B:
GV; C: GSep: arrow indicating nephron
with inflammatory infiltrate; D: GSep-V:
arrow showing parenchymal edema.

Data are reported as mean.

There was statistically significant difference of
histopathological parameters observed between
GS and GSep (p=0.0001), GSep and GV (p=0.0415),
also between GSep and GSep-V (p=0.0003) (Figure 1).
Parenchymal edema and infiltration of polymorphonuclear were the most inflammatory parameters observed in all groups during histopathological analysis (Figure 2). Moreover, death from renal
tissue was quite evident for tubular necrosis and
glomerular.
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Discussion
Sepsis is a syndrome resulting from the immune
response initiated by an infectious process characterized by hemodynamic and metabolic changes that
can lead to septic shock, multiple organ dysfunction
and death [2] that presents criteria and definitions
This article is available at: www.intarchmed.com and www.medbrary.com
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divided into groups: sepsis, severe sepsis and septic
shock [10, 11, 12].
In the present study we used a model of high
reproducibility sepsis induction, easy to perform and
inexpensive to use. It is different from other models,
an infection not by a specific agent, but with the
presence of different types and species of microorganisms in the intestinal tract of the animal. There
were methodological careful to perform perforations to guarantee the pathogenicity, but the less
time not induce severe sepsis that preclude the time
of the animal’s survival to euthanasia.
The sudden reduction in glomerular filtration determines the diagnosis of acute kidney injury (AKI)
is important to note that the first diagnostic test
of renal function loss is clinically evidenced by the
increase in serum creatinine levels, this criterion inaccurate and late, with proven such changes found
in this study [13, 14].
There are several standardizations for the diagnosis of acute kidney injury, including the ADQI group
(Acute Dialysis Quality) proposed the severity rating
of AKI, the RISK [15].
Subsequently, the AKIN (Acute Kidney Injury
Network) group, proposed the modification of the
classification and defined AKI as increased serum
creatinine greater than or equal to 0.3 mg/dL or
percentage increase equal to or greater than 1.5
times the baseline obtained in the last 48 hours,
adding the criterion reduced urine flow as a marker
function. It is worth noting that these diagnostic organizations are the most accepted actually [16, 17].
Similar to this research [17], this study demonstrates an increased urea value in the sepsis group
was not statistically significant, in addition, there
was significant reduction in creatinine clearance
between GS and GSep, also between GSep and
GSep-V, confirming the occurrence of renal damage
non oliguric induced sepsis. To confirm renal injury
sepsis group was presented the corresponding histological image to the body, which presented quite
necrosis and inflammation.
© Under License of Creative Commons Attribution 3.0 License
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Unlike group sepsis group in which there was administration of Veronica officinalis extract showed
better creatinine clearance when compared to the
sepsis group, with correspondence with the histopathological analysis, in which there was a less harmful effect on the kidney tissue, prevailing only one
edema parenchyma and vascular congestion.
It is known that Veronica officinalis extract promotes a reduction of pro-inflammatory chemical
mediators in the lung, such as eotaxin, IL-8 and IL6. Besides the fact of presenting an inhibitory effect
on prostaglandin E2 (PGE2), derived directly from
the degradation of arachidonic acid present in the
cell membrane [18, 19].
In according to Rhen and Cidlowski [20], one of
the main inhibitory mechanisms of inflammation is
to decrease expression of the gene which codifies
COX-2. COX-2 expression is initiated by the response
to proinflammatory stimuli through mitogen-activated protein kinase or NF-kB inflammatory signaling
pathways [21].
Although there are no studies evaluating the
effects of the extract directly on the kidney, evidenced that the anti-inflammatory effects also occurred in the kidney tissue, promoting a reduction
in the inflammatory response, and may even have
therapeutic effect in animals subjected to sepsis,
allowing improvement survival, as noted in kidney
function and histopathological analysis.
Furthermore, investigations are necessary to find
the possible bioactive compounds, as well as experimental studies should be conducted to confirm
the efficacy of Veronica officinalis extracts in the
treatment of sepsis.

Conclusion
Veronica officinalis extract caused a significant improvement of renal function and decrease the damage on kidney tissue of rats that were induced
with sepsis.
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