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Due to the ethnopharmacological use of Campsiandra laurifolia (Fabaceae), popularly
known as Acapurana, to treat wounds and ulcers, associated with the lack of alternative
treatments for intestinal inflammations such as ulcerative colitis (UC), the present work
sought to characterize its phytochemical and antioxidant activities, and to evaluate
remedial action in experimental colitis with acetic acid. Phytochemical analyzes were
performed through qualitative and quantitative colorimetric tests of the main secondary
metabolites. In the colitis model, 24 male Wistar rats aged + 60 days old were used, divided
into 4 groups: Control (CO) control + aqueous extract of C. laurifolia 50 mg/kg (CO + A50);
Colitis (CL); and Colitis + aqueous extract of C. laurifolia 50 mg/kg (CL + A50). Measurement
of sphincter anal pressure and histological tests of the large intestine, lipoperoxidation
(LPO), enzyme activity of superoxide dismutase (SOD), and levels of glutathione (GSH) were
performed. For statistical analysis, the oxidative stress (OS) results were expressed as
means + standard error, adopting a significance level of p < 0.05. The screening indicated
the presence of flavonoids, saponins and tannins in the extract, with high levels of phenolic
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Resumo

Palavras-chave

= antioxidante

= taninos

= estresse oxidativo
= colite

Souza et al.

compounds and tannins, and was related to high antioxidant capacity. In the histological
analysis, the CL group presented loss of the crypts, edema and inflammatory infiltrate. The
use of C. laurifolia extract restructured the crypts, decreased edema and increased sphincter
anal pressure, with a decrease in LPO, SOD, and an increase in GSH. It is suggested that the
use of C. laurifolia extract reduces OS due to its antioxidant power conferred by the phenolic
compounds present in the extract.

Devido ao uso etnofarmacolégico de Campsiandra laurifolia (Fabaceae), popularmente
conhecida como Acapurana, para tratar feridas e Glceras, associado a falta de alternativas de
tratamentos para as inflamacgdes intestinais como a retocolite ulcerativa (RCU), o presente
trabalho buscou caracterizar sua constituicdo fitoquimica, sua atividade antioxidante, e
avaliar sua acdo reparadora na colite experimental com acido acético. As analises
fitoquimicas foram realizadas por meio de ensaios colorimétricos qualitativos e quantita-
tivos dos principais metabélitos secundarios. No modelo de colite, foram utilizados 24 ratos
machos Wistar de £ 60 dias de idade, divididos em 4 grupos: Controle (CO), controle +
extrato aquoso de C. laurifolia 50 mg/kg (CO + A50); Colite (CL); e Colite -+ extrato aquoso
de C. laurifolia (CL+ A50). Foram realizadas afericoes da pressdo anal esfincteriana e
avaliagGes histolégicas do intestino grosso, lipoperoxidacdo (LPO), atividade da enzima
superoxido dismutase (SOD) e niveis da glutationa (GSH). Para a andlise estatistica,
resultados do estresse oxidativo (EO) foram expressos em médias + erro padrao, adotando
um nivel de significancia de p<0,05. O screening indicou no extrato a presenca de
flavonoides, saponinas e taninos com altos teores de compostos fenélicos e taninos,
relacionando-os a uma elevada capacidade antioxidante. Na analise histolégica, o grupo CL
apresentou perda das criptas, do edema e do infiltrado inflamatério. O uso do extrato de C.
laurifolia reestruturou as criptas, diminuiu o edema e aumentou a pressao anal esfincte-
riana, com diminui¢ao da LPO, da SOD, e aumento da GSH. Sugere-se que o uso do extrato
de C. laurifolia diminui o EO por seu poder antioxidante, conferido pelos compostos
fenolicos presentes no extrato.

Introduction

Ulcerative rectocolitis (UC) is characterized as an inflamma-
tory bowel disease (IBD), considered a serious public health
problem, as it is chronic, recurrent, and affects young people
in an economically productive phase, causing loss of quality
of life. Symptoms are manifested by recurrent bloody diar-
rhea, followed by tenesmus and severe abdominal cramps.
Treatment of the disease with aminosalicylates and cortico-
steroids leads to drug resistance and dependence. There is no
confirmed etiology of IBD; however parasitic and bacterial
agents are discarded, since there is no evidence of these.
Associated with environmental, immunological, and genetic
factors, the inflammatory action of UC increases the pres-
ence of free radicals (FR), as observed in animals submitted to
experimental colitis, with an elevation of nitric oxide (NO)
interacting in the anal musculature of the sphincter and
decreasing its pressure.'™

The experimental model of acetic acid-induced colitis
(AA) is similar to human inflammatory diseases and also
causes an increase in reactive oxygen species, which triggers
an imbalance in the redox reactions of the cells with the
highest FR production. Therefore, the antioxidant defense of
cells becomes overloaded and generates oxidative stress (OS),
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which causes lipoperoxidation (LPO), leading to cell death. To
fight this toxic process, the antioxidant system has enzymes,
such as superoxide dismutase (SOD), that convert O, into
hydrogen peroxide, as well as nonenzymatic substances,
such as glutathione (GSH) and phenolic compounds.4'5

Campsiandra laurifolia (Fabaceae) is a tree found in Brazil,
more precisely in the states of Amapa, Amazonas, and Para,
popularly known as ‘Acapurana’. In traditional medicine, C.
laurifolia is recommended by quilombola communities to
treat wounds, ulcers, etc. Besides, it stands out due to its
immunosuppressive potential. Due to these facts, the objec-
tive of the present work was to characterize phytochemically
the aqueous extract of hulls of C. laurifolia, as well as to
evaluate its antioxidant potential in vitro, against 2,2-
diphenyl-1-picryl-hydrazil (DPPH), and in vivo in the AA-
induced colitis model.?

Methodology

Plant Material

The hulls of C. laurifolia were collected in Manaus, in the state
of Amazonas, Brazil, in April 2015. Access to Brazilian
biodiversity was registered in the Sistema Nacional de
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Gerenciamento do Patriménio Genético e Conhecimento
Tradicional Associado (National System for the Management
of Genetic Heritage and Associated Traditional Knowledge),
under the AB614C4 protocol.

Preparation of the Crude Aqueous Extract

To obtain the crude extract, the hulls of C. laurifolia were
dried and subjected to the method of extraction by decoction
for 15 minutes. For this process, a 1:10 plant/solvent ratio
was used. It was filtered, frozen, and subjected to lyophiliza-
tion to obtain the crude aqueous extract.

Phytochemical Analysis

The extract of C. laurifolia was qualitatively and colorimetri-
cally analyzed for the presence of alkaloids, coumarins,
flavonoids, quinones, saponins, and tannins. The content of
phenolic compounds and total tannins was assessed using
the Folin-Ciocalteu test. The values were expressed in milli-
grams of gallic acid equivalent (GAE) per gram of extract. The
total flavonoid content of the aqueous extract of C. laurifolia
was quantified, using aluminum chloride as a chromogenic
agent, and the result was expressed in milligrams of querce-
tin equivalent (QE) per gram of extract.”~1°

Antioxidant Activity of DPPH

For the antioxidant evaluation, the DPPH stable free radical
was used. Methanol was used as blank; DPPH/methanol as a
negative control; and quercetin as a positive control sam-
ple.'" After 30 minutes, absorbance was measured at 518 nm
using a spectrophotometer model Biospectro SP-22 Shi-
madzu - UV-1602PC (Kyoto, Japan). The analyzes were
performed in concentrations of 10, 15, 20, 30, and 40
pg/ml, and the antioxidant activity was expressed by the
ICs0 png/ml, calculated according to the following formula:

% DPPH inhibition = [(Abs + control - Abs sample) x 100]/
Abs + control

Animals and Procedures

The procedures with the animals were in accordance with
the recommendations of the Comissio de Pesquisa e Etica em
Satde do Grupo de Pesquisa e P6s-Graduacdo do Hospital das
Clinicas de Porto Alegre (HCPA, in the Portuguese acronym)
(Health Research and Ethics Committee of the Porto Alegre
Clinical Hospital Research and Graduate Group), and with the
guidelines of the Agéncia Unido Europeia da Experimentac¢do
Animal (European Animal Research Association).'? The ex-
periment below was approved by the HCPA under the
number 2019/ 0196.15.

Twenty-four male Wistar rats, ~ 60 day-old and 350 g of
weight from the Laboratory of Animal Reproduction and
Experimentation Center (CREAL, in the Portuguese acronym))
of the Universidade Federal do Rio Grande do Sul (UFRGS, in the
Portuguese acronym) were used in a 12-hour light/dark cycle,
temperature of 22 +/— 2°C, relative humidity of between 40
and 60%, air exhaustion, with water and food ad libitum. The
animals were separated into four groups: CO, (n = 6) submitted
to enema and simulation of oral treatment by gavage, with a
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saline solution; CO+ A50, (n = 6) enema with a saline solution,
and administration of 50mg/kg of aqueous extract of
C. laurifolia during treatment; CL, (n=6), colitis induction
with AA and simulation of oral treatment by gavage with saline
solution; and CL + A50, (n = 6) colitis induction, plus adminis-
tration of 50 mg/kg of aqueous extract of C. laurifolia during
treatment. The model for colitis induction was an adaptation
by Yamada et al. The animals were anesthetized with isoflur-
ane, diluted in 100% of O, and at a flow rate of 0.5 1/min.
Afterwards, the animals were submitted to intracolonic ad-
ministration by an enema with 4 ml of 4% AA solution. The CO
and CO + A50 groups received 4 ml of 0.9% saline solution. The
first treatment dose was administered 24 hours after colitis
induction, once a day in the morning, orally, for 2 days, using
water to dilute 50 mg/kg of aqueous extract of C. laurifolia in a
total volume of 0.5 ml. After the treatment, the animals were
anesthetized and sphincter anal pressure measurements were
performed, followed by a medium ventral laparotomy, when
the 8-cm distal portion of the large intestine of the animals was
removed. Part of the colon was preserved in 10% formaldehyde
for subsequent histological analysis, and the rest was frozen at
-80°C for further analysis of oxidative stress (OE). At the end of
the experiment, the animals were euthanized by exsanguina-
tion under deep anesthesia.’

Sphincter anal Pressure

After induction and treatment, the animals were anesthe-
tized to assess sphincter anal pressure. An anorectal manom-
eter (Proctossystem Viotti, Sdo Paulo, SP, Brasil) was used.
A balloon catheter was inserted into the anal canal and was
pulled to record sphincter anal pressure. Three subsequent
measurements were taken, and the measurement was
expressed in cm/ H,0.4

Histological Analyses

For the histological analyses, part of the large intestine was
packed in 10% buffered formaldehyde, and then were inserted
in paraffin blocks that were subsequently cut in a rotating
microtome in 3-pm-thick slices, and were stained with hema-
toxylin and eosin. The slides were evaluated using a Nikon
Labophot (Nikon, Tokyo, Japan) binocular microscope, at 100x
magnification, by a researcher blinded to the treatments.

In vivo Antioxidant Assessments

To perform the techniques referring to LPO and to SOD and
GSH activity, a large intestine homogenate was performed
according to Llesuy et al. using 5ml of phosphate buffer
solution (KCl 1.15% per gram of bowel and phenylmethyl-
sulfonyl fluoride, at a concentration of 100 mM in isopropa-
nol; 10pl/ml per ml of added KCl). The tissue was
homogenized in Ultra-Turrax (IKA Werke, Staufen, Baden-
Wiirttemberg, Germany) on ice and centrifuged for
10 minutes at 3000 rpm in a refrigerated centrifuge at 4°C.
The supernatant was pipetted in 1.5 ml tubes, the precipitate
was discarded, and, at the end, the samples were kept in a
freezer to perform the techniques. Protein quantification was
performed using the Bradford method, according to Hart-
mann et al., with a standard solution of bovine albumin, in a
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concentration of 1 mg/ml. The samples were measured in a
spectrophotometer at 625nm, with values expressed in
mg/ml,1415

Lipoperoxidation

The LPO was based on the technique of thiobarbituric acid
reactive substances (TBARS), by Buege et al., in which the
amount of aldehydes generated by lipid peroxidation is
estimated according to Hartmann et al. The final product
was read in spectrophotometry with a 535-nm wavelength.
The concentration obtained was expressed in nmol/mg prot.
The appearance of staining occurred due to the presence of
malondialdehyde, in addition to other substances from LPO
in biological material.’®

Superoxide Dismutase and Glutathione Activity

The SOD activity was defined according to the protocol by
Misra et al., based on the inhibition of the reaction of the
superoxide radical using adrenaline, which turns into adreno-
chrome when in an alkaline medium, and is detected through
spectrophotometry, with a reading at 480 nm, with values
expressed in USOD/mg prot.'” For the levels of GSH, a homog-
enate was performed, following the method of Beutler et al.,
detected through spectrophotometry, with a reading at
412 nm. The activity was expressed in pmol/mg prot.'8

Statistical Analysis

All quantitative data are presented as means + standard
error. GraphPad Prism 8 (GraphPad, San Diego, CA, USA)
was used for the characterization of C. laurifolia and
its antioxidant potential in vitro, and the Student t-test

1A AN i
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was used for the quantitative analysis of secondary
metabolites.

In vivo antioxidant activity data were presented with
statistical significance, adopting a significance level of
p < 0.05. The calculation was performed in GraphPad Instant
version 3.0 for Windows (GraphPad, San Diego, CA, USA), and
we used one-way analysis of variance (ANOVA), followed by
the Student-Newman-Keuls test for parametric data.

Results

Phytochemical Characterization and Antioxidant
Potential in vitro

In the aqueous extract of hulls of C. laurifolia, flavonoids,
tannins, and saponins were found. In the assays, it was possible
to determine the contents of the phenolic compounds:
670.64 +7.94mg/g GAE; total tannins: 476.78 +23.44 mg/g
GAE; total flavonoids: 1.16 +0.03 mg/g QE. As for DPPH, the
antioxidant potential of the sample ICso=16.51 4+ 0.65 pg/ml
was observed, which was higher than that of quercetin, posi-
tive control, IC59 =18.22 +2.22 pg/ml.

Histological Evaluation

In the photomicrographic analysis of the distal portion of the
large intestine, it was possible to observe in the CO and
CO+A50 groups the integrity in the architecture of the
intestine (~Fig. 1A and 1B). When analyzing the photomicro-
graphs in the CL group, destruction of the crypts, edema,
hemorrhage in the submucosa and of the inflammatory
infiltrate were seen (=Fig. 1C). In the photomicrograph in
the CL+ A50 group, it was possible to observe crypts with

1B "

Fig. 1 Photomicrograph representing the histology by hematoxylin-eosin of the intestines of the rats in the control groups and treated with
aqueous extract of C. laurifolia, at 100x magnification. (A) CO group. CP =Crypts; SM =submucosa; (B) CO +A50 group. CP =Crypts;
SM = submucosa; (C) CL Group. CP =Crypts; SM =submucosa; IF = Inflammatory Infiltrate; (D) CL + A50 group. CP =Crypts; SM =Submucosa.
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greater integrity and a decrease in the inflammatory infil-
trate and edema (~Fig. 1D).

Sphincter anal Pressure

A significant decrease in sphincter anal pressure was ob-
served in the CL group when compared with the control
groups. When administering the aqueous extract of C. laur-
ifolia to animals with colitis, it was possible to see a signifi-
cant increase in sphincter anal pressure in the CL-+ A50
group when compared with the CL group (=Fig. 2),
expressed in cm/H,0. CO=28.2+1.60; CO-+A50=28.0
+1.83; CL=15.1+£0.97; CL+A50=26.4 + 1.46.

Lipoperoxidation

It was possible to observe a significant increase in the LPO of
the CL group when compared with the control groups. In the
CL + A50 group treated with aqueous extract of C. laurifolia, a
significant decrease in damage was noticed when compared
with the CL group (=Fig. 3), which was expressed in

Sphinctar Anal Pressure

0.0

0 CO+ A0 CL CL + A30

Fig.2 Values of sphincter anal pressure, on average + standard error,
obtained in the different groups, in cm/H,0. CO=28.2 +1.60; CO
+A50=28.0+1.83; CL=15.1+£0.97; CL+A50=26.4+1.46.
*Significant difference, p <0.001 in the CL, in relation to the CO and
CO +A50 groups; #Significant difference, p<0.001 in CL+ A50 when
compared with CL. CO =control, CO 4+ A50 = control treated with C.
laurifolia; CL = colitis; CL + A50 = colitis treated with C. laurifolia.

LPO
1.000 4
(.800 4

0.600 4

=
I
(=]
=
1
3*

H

nmolimg prot

=
=]
=

0.000 T T T
co CO+ASD CL CL + A50

Fig. 3 LPO values, on average +standard error, obtained in the
different groups analyzed, in nmol/ mg prot. CO: 0.318 £0.02;

CO +A50: 0.310+0.14; CL: 0.720 £ 0.06; CL+ A50: 0.414 +0.06.
*Significant difference p <0.001 in the CL, in relation to the CO and
CO +A50 groups. #Significant difference p <0.01 in CL+ A50 when
compared with CL. CO = control, CO + A50 = control treated with C.
laurifolia; CL = colitis; CL+ A50 = colitis treated with C. laurifolia.
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nmol/mg prot. CO: 0.318+0.02; CO+A50: 0.310+0.14;
CL: 0.720 +0.06; CL+ A50: 0.414 + 0.06.

Superoxide Dismutase and Glutathione Activities

The SOD activity showed a significant increase in the CL
group when compared with the control, as well as a signifi-
cant reduction in the colitis group that was treated with the
aqueous extract of C. laurifolia, CL + A50, compared with the
colitis group (=Fig. 4), expressed in USOD/mg prot. CO
=4.630+0.7707; CO+A50=6.884+0.6935; CL=12.623
+2.3978; CL+ A50=3.067 + 1.0406.

The GSH levels in the CL group were significantly reduced
when compared with the control groups. When analyzing
the GSH levels in the CL + A50 group - a colitis group treated
with the aqueous extract of C. laurifolia - it was possible to
observe a significant increase when comparing it with the CL
group (=Fig. 5), expressed in upmol/mg prot. CO:
0.0838 £ 0.005; CO+A50: 0.685+0.004; CL: 0.0456 +
0.004; CL+ A50: 0.0685 +0.001.

SOD
*

15

« 12

5 12

[=9

@ 9
5, . om ;
@ L

|

co CO+AS0 CL CL+ A3

Fig. 4 SOD enzyme action values, on average + standard error,
obtained in the different groups analyzed, in USOD/mg prot. CO
=4.630+0.7707; CO +A50=6.884 +0.6935; CL=12.623 +2.3978;
CL+ A50=3.067 £ 1.0406. *Significant difference p <0.01 in the CL,
in relation to the CO = control. #Significant difference p <0.05 in

CL + A50, compared with CL. CO = control, CO +A50 = control
treated with C. laurifolia; CL = colitis; CL + A50 = colitis treated with C.
laurifolia.

GSH
0,100 4
0.080 - [ 2
1

£0.060 - ! .
E [
iﬂ.{}-i{} .

0.020 -

(.000 T T T ]

co CO+AS0 CL CL+AS0

Fig. 5 GSH level values, on average =+ standard error, obtained in the
different groups analyzed, in pmol/mg prot. CO: 0.0838 4-0.005;
CO +A50: 0.685+0.004; CL: 0.0456 +0.004; CL+ A50:

0.0685 +£0.001. *Significant difference p <0.05 in CL, in relation to
CO = control and CO +A50 = control treated with C. laurifolia; #Sig-
nificant difference p <0.05 in CL+ A50 compared with CL. CO =
control, CO + A50 = control treated with C. laurifolia; CL = colitis;

CL + A50 = colitis treated with C. laurifolia.
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Discussion

The etiology of UC is being studied a lot and, therefore, new
study models are proposed and used. In the present study, we
used the AA-induced UC model to cause injury to the
intestines of the animals and to evaluate the antioxidant
properties of the aqueous extract of hulls of C. laurifolia
(Acapurana 50mg/kg). In the same experimental model,
Hartmann et al. showed the antioxidant and anti-inflamma-
tory effects when using Boswellia serrata, which were also
reported by Moura et al., with the use of mesalazine, and by
Collares et al. with soy lecithin.'?-?!

The internal anal sphincter is composed of smooth
muscles, and the significant increase in NO production can
cause relaxation, which reduces sphincter anal pressure.
Studies show that in AA-induced colitis there is a significant
relaxation in sphincter anal pressure, measured in animals
with colitis both at 24 and 48 hours. The results obtained in
our research for the AA colitis induction group are in
agreement with these data from the literature. And yet, in
animals with induced colitis that received treatment with
aqueous extract of hulls of C. laurifolia, a reversal of this
effect can be observed, increasing the sphincter anal pressure
in a similar way to the studies that administered antioxidant
agents after induction of colitis. The possible increase in anal
pressure in the colitis group treated with the aqueous extract
of C. laurifolia may be associated with the presence of
tannins. In the study with Hamamelis virginiana, rich in
tannins, they were associated as the bioactive principle
that reduced the inflammatory process by inducing local
vasoconstriction in patients with hemorrhoids, which may
corroborate this hipothesis.*19-22

After induction of colitis, destruction of the crypts, of the
edema of the submucosa and of the inflammatory infiltrate
were observed. The histological evaluation shows an im-
provement in the intestinal tissue of animals with induced
colitis and treated with the aqueous extract of C. laurifolia
(=Fig. 1D). This alteration seems to be linked to its antioxi-
dant potential, as it presents protection to the intestinal
mucosa with preservation of the crypts and reduction of
edema in a similar way to what was observed in research
using glutamine as an antioxidant, in experimental models of
induced colitis.?3-24

Since there are no phytochemical data in the literature
with C. laurifolia, we based our study on the work of
Rodrigues et al., who analyzed the hulls of C. comosa and
observed the presence of flavonoids and tannins. Likewise,
the study by Flores et al. showed a positive result for the
presence of flavonoids, saponins, and tannins in the hulls of
C. angustifolia.>>%°

When analyzing studies with other plants of the same
family of C. laurifolia, it was possible to observe similar results
in the evaluation of the phytochemical profile with Hymenaea
courbaril (Fabaceae) which showed high levels of phenolics,
tannins, and total flavonoids of 516.89 +2.63 mg/g GAE,
231.79 +£1.94 mg/g GAE, 3.90 + 0.05 mg/g QE, respectively, as
well as a high antioxidant potential compared with DPPH of
IC50=33.97 4+ 0.55 ug/ml, only 1.9 times less antioxidant than
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the quercetin standard. These data reinforce that the high
levels of phenolic compounds are linked to high antioxidant
activity. Still, Pereira et al., when analyzing the antioxidant
potential against the DPPH of Myroxylon peruiferum (Faba-
ceae) bark, found a greater antioxidant activity
(IC50 =0.056 + 1.09 mg/ml) than the positive quercetin con-
trol of 10.25+ 1.45mg/ml. Among the natural compounds
found in vegetable origin extracts, there are saponins, flavo-
noids, and tannins that can act in the elimination of oxygen-
derived FRs. It is observed that they are present in C. laurifolia,
and for that reason, they can be effective in different proper-
ties, including in the balance of OS due to its potent antiox-
idants. Our data show a high tannin content, and
this secondary metabolite may be related to antioxidant
activity, as they capture the FRs that intercept the active
oxygen forming stable radicals and, therefore, the tannins
inhibit LPO. Tannins also help to reduce the inflammatory
process through the formation of a protective layer on the
damaged skin or mucosa, with processes of epithelial restruc-
turing and vessel formation.?”-3!

Colitis is related to oxidative damage by increasing FRs of
oxygen and nitrogen that cause cell destruction, inflamma-
tory infiltrate and the release of mediators, such as cytokines,
potentiating stress. The oxygen FRs induce the LPO process,
which is a chain reaction, acting on the membrane lipids
with an initiation, propagation, and termination phase. In the
present study, with the administration of C. laurifolia, we
noticed a significant decrease in LPO when compared with
animals of the CL group. This finding indicates an antioxidant
power that may reduce the FRs, suggesting a scavenger
activity accompanied by a reorganization of the intestinal
mucosa, similarly to other studies in our group, using B.
serrata, mesalazine, or soy lecithin. The reduction in LPO in
the CL + A50 group may be associated with the high concen-
tration of tannins present in C. laurifolia, which assist in the
interception of active oxygen and in the repair of FRs.>19-2

The significant increase in SOD activity is in line with
other research, which also used AA to induce colitis. The
increased SOD activity is linked to the attempt to dismutate
the superoxide anions and, thus, minimize the damage
caused by AA. After using C. laurifolia, the CL + A50 animals
showed a significant reduction in SOD activity, approaching
the control animals, which can be attributed to the presence
of phenolic compounds in the aqueous extract of C. laurifolia.
Glutathione is an important antioxidant and key in protect-
ing against damage and deactivating FRs in the physiological
system. In the present work, we observed a significant
increase in the CL+ A50 group, results similar to those of
Hartmann et al. with the use of B. serrata in colitis groups
with antioxidants. The levels of GSH present in our research
follow the literature, and it is also possible to observe in both
studies the reestablishment of the activity of GSH levels in
the groups with induced colitis that received antioxidant
treatment, showing a restructuring of the intestine. Studies
using menthol and methanolic extract of Calotropis procera
also showed a decrease in GSH levels in groups with AA
induced colitis and corroborate with the findings of our
research 419-2132-34
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Conclusion

The aqueous extract of hulls of C. laurifolia showed antioxi-
dant activity both in vitro and in vivo, by the treatment in the
experimental model of colitis induced by AA. This effect is
attributed to the presence of high concentrations of phenolic
compounds with antioxidant potential. There was a restora-
tion of intestinal architecture, increased sphincter anal
pressure, reduced LPO damage, and reestablishment of
SOD and GSH activities. The results were promising in the
face of cases of colitis; however, we emphasize the need for
further studies to assess the mechanism of action of the
aqueous extract of hulls C. laurifolia in inflammatory path-
ways, the involvement of NO to evaluate its use in humans, in
addition to the assessment of its toxicity in vivo.
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