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a b s t r a c t

Ulcerative colitis is a chronic inflammatory condition of the colon with an unknown etiology.

In this study, we aimed to evaluate the therapeutic effects of Cupressus sempervirens extract

on the healing of acetic acid-induced ulcerative colitis in rat. Fifty-five male rats divided into

five equal treatment groups were used for this study and received the following treatments:

Group 1, 250 mg/kg asacol; Group 2, 1 ml gel base (carboxymethyl cellulose); Group 3, 0.5%

gel form of C. sempervirens extract; Group 4, 1% gel form of C. sempervirens extract, and; Group

5, considered as negative control and received 1 ml of normal saline. Body weight changes,

histopathological and antioxidant changes in the colon tissue were evaluated. Significant

weight gain was observed in rats that received 1% gel extract of C. sempervirens. Significant

superoxide dismutase activity was also detected in 0.5 and 1% gel extract groups compared

to C. sempervirens extract, Asacol and in 1% gel extract groups compared to the gel base

group. Furthermore, both gel extract groups had significant lower total antioxidant capac-

ity compared to Asacol group. Several histopathological lesions including inflammation,

ulceration, crypt disarray, and goblet cell depletion were detected in the different groups,

however, the mean rank of pathological changes showed no significant difference among the

five groups. In summary, our results showed that hydroalcoholic extracts of C. sempervirens

leaves produces healing effects in acetic acid induced ulcerative colitis.

© 2018 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This

is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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Efeitos do extrato de Cupressus sempervirens na cicatrização de colite
ulcerativa induzida por ácido acético em ratos
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r e s u m o

A colite ulcerativa é uma doença inflamatória crônica do cólon com uma etiologia descon-

hecida. O objetivo deste estudo foi avaliar os efeitos terapêuticos do extrato de Cupressus

sempervirens na cicatrização de colite ulcerativa induzida por ácido acético em ratos.

Cinquenta e cinco ratos machos divididos em cinco grupos de tratamento iguais foram

utilizados para este estudo e receberam os seguintes tratamentos: Grupo 1: 250 mg/kg de

asacol; Grupo 2: 1 mL de gel base (carboximetilcelulose); Grupo 3: extrato de C. sempervirens

a 0,5% em gel; Grupo 4: extrato de C. sempervirens a 1% em gel e; Grupo 5: considerado con-

trole negativo que recebeu 1 mL de solução salina normal. Alterações no peso corporal,

alterações histopatológicas e antioxidantes no tecido do cólon foram avaliadas. Ganho de

peso significativo foi observado em ratos que receberam extrato em gel de C. sempervirens

a 1%. Atividade significativa de superóxido dismutase também foi detectada em grupos

de extrato em gel de 0,5 e 1% em comparação com o extrato de C. sempervirens, Asacol e

em grupos de extrato em gel a 1% em comparação com o grupo base de gel. Além disso,

ambos os grupos de extrato em gel apresentaram capacidade antioxidante total significati-

vamente menor em comparação ao grupo Asacol. Várias lesões histopatológicas, incluindo

inflamação, ulceração, desarranjo da cripta e depleção de células caliciformes foram detec-

tadas nos diferentes grupos; no entanto, a classificação média de alterações patológicas

não apresentou diferença significativa entre os cinco grupos. Em resumo, nossos resulta-

dos mostraram que extratos hidroalcoólicos de folhas de C. sempervirens produzem efeitos

cicatrizantes em colite ulcerativa induzida por ácido acético.

© 2018 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Ulcerative colitis (UC) is a type of inflammatory bowel disease
(IBD) characterized by continuous mucosal inflammation and
ulceration.1 The etiology of UC is not completely known but
there are several possible causes such as immune dysfunction,
genetic susceptibility, invasion of the intestinal microbiota
and alteration of the autophagy pathway.2–4 Despite the
underlying causes, UC treatment and healing of its related
ulcers are significant medical issues. These include using 5-
amino salicylic acid drugs, immunosuppressive agents, iron
supplements, bacterial recolonization, surgical approaches,
and alternative treatments.5 Nowadays, the use of medicinal
plants and their derivatives as alternative treatment agents for
many diseases such as UC have been studied by physicians
and scientists. However, this requires previous confirmed
results in animal models.

Cupressus sempervirens, also called Mediterranean cypress,
is a herb belonging to the Cupressaceae family. It is found in
the northern half of the planet, in places such as the northwest
and central regions of the United States, northwest Africa,
the eastern Mediterranean, Iran, Turkey, southern China, and
north of Wintam.6 The leaves and fruits of this plant are rich
in flavonoids and tannins but lacking in alkaloids and low lev-
els of saponin. In traditional medicine, the plant is used as
a diuretic, gastrointestinal stimulants, and disinfectants for
the treatment of common cold and wound healing.7 In 2013,
Asgary and his colleagues reported high antioxidant activity

for the essential oil produced from the branches and fruits of
C. sempervirens.8

Due to the non-availability of previous studies on the
antioxidant and healing properties of this plant in UC, the
study aimed to evaluate the histopathological and antioxidant
changes in the colon tissue of rat with experimental-induced
UC after C. sempervirens extract consumption.

Materials and methods

Plant material

The leaves of C. sempervirens were collected from Shiraz, Fars
province, Iran (GPS coordinates: Latitude: 29.591768 and Lon-
gitude: 52.583698) during the spring season (May 2017). To
prepare the hydroalcoholic extract, the leaves were dried
away from direct sunlight at an ambient temperature of
25–30 ◦C. Then, 1 kg of powdered plant was transferred into
ratio 80:20 ethanol:water solution and extracted using perco-
lation method for 72 h. The gel form of the extract (37.7%, w/w)
were obtained after filtration and evaporation under reduced
pressure in a rotary evaporator.9

Animals

A total of 55 male Sprague-Dawley rats weighing 200–400 g
were purchased from the Center of Comparative and Exper-
imental Medicine, Shiraz University of Medical Sciences.
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The study was approved by the Ethics Committee of Fasa
University of Medical Sciences under registration number:
IR.FUMS.REC.1395.88. All animals were fed ad libitum with
the standard laboratory chow and water and housed in a
restricted-access room, maintained at 23 ◦C and a 55% relative
humidity with a 12:12 h light:dark cycle. All of the procedures
in this study were carried out in accordance with the ethical
standards of the Helsinki Declaration of 2008 and approved by
the Ethics committee of Fasa University of Medical Sciences.

Induction of UC and interventions

The bowels of the animals were cleaned as they were fasted
24 h prior to UC induction. A 2 mm diameter polypropylene
cannula was inserted through the rectum into the colon and
placed 8 cm proximal to the anus verge for injection of 2 ml
of 3% acetic acid under ether anesthesia. For 30 s, the rats
were maintained in a supine Trendelenburg position to pre-
vent early leakage of the intracolonic instillate and for proper
colitis induction.10 Rats were randomly divided into 5 equal
groups as follows and treatments were started immediately:

• Group 1: received 250 mg/kg asacol
• Group 2: received 1 ml gel base carboxymethyl cellulose
• Group 3: received 0.5% gel extract of C. sempervirens
• Group 4: received 1% gel extract of C. sempervirens
• Group 5: considered as negative control and received 1 ml

of normal saline

Weighing and sampling

Body weight changes were recorded prior to the study on day
0 and on the 3rd, 5th and 7th days, with the use of a digital
scale with 0.1 g precision. All animals were euthanized under
deep anesthesia after seven days of therapy. Laparotomy was
performed and the 8 cm of the distal colon was removed for
histopathological examination and biochemical investigation.

Histopathological evaluations

For histopathological evaluation, 2 cm of the severed colonic
tissue was fixed in 10% buffered formalin. They were embed-
ded in paraffin and cut into 5 �m thick sections and stained
with hematoxylin and eosin (H&E) for proper study under
a light microscope. All the slides were reviewed by a single
blinded pathologist and the degree of inflammation sever-
ity and extent, crypt damage, percentage of involvement and
regeneration were evaluated on a scale of 0–4.

Oxidative stress evaluation

Colon samples were stored in liquid nitrogen immediately
until analysis. About 0.5 g of each tissue sample was homog-
enized in 5 ml of 0.05 M phosphate buffer saline pH 7.4. Then,
the samples were centrifuged at 3500 rpm for 15 min. The
supernatants were then collected and stored at −20 ◦C. These
samples were used to evaluate antioxidant indices as follows:

• Total antioxidant capacity (TAC) was evaluated by ELISA (ZB-
TAC-96A, ZellBio GmbH, Germany) and considered as the
amount of antioxidant in the sample compared with ascor-
bic acid action as a standard. This method can determine
TAC with 0.1 mM sensitivity (100 �mol L−1) colorimetrically
at 490 nm.

• Superoxide dismutase (SOD) was evaluated by ELISA (ZB-
SOD-96A, ZellBio GmbH, Germany). In this assay, SOD
activity unit was considered as the amount of the sample
that will catalyze the decomposition of 1 �mol of O2- and
H2O2 and O2 in 1 min colorimetrically at 420 nm. The SOD
activity was expressed as unit per g of tissue (U/g).

• Glutathione peroxidase (GPx) activities were measured by
ELISA (BXC0551, Biorexfars, Iran). GPx exist in the cytoplasm
and mitochondria of cells and catalyzes the oxidation of glu-
tathione (GSH) by cumene hydroperoxide. One unit of GPx
activity was defined as the amount of enzyme that converts
1 �mol of NADPH to NADP+ per minute. The GPx activity was
expressed as unit per g of tissue (U/g).

Statistical analysis

Data were expressed as mean and standard deviation (SD)
or mean rank. SPSS version 21 for statistical analysis and
GraphPad Prism 7.0 for drawing the figure were used. Between
group differences in weight and antioxidant statuses were
analyzed by One-way ANOVA and Tukey test as Posthoc test.
Differences in histopathological scores were analyzed using
non-parametric Kruskal–Wallis H test. P value lesser than 0.05
was considered as significant difference.

Results

The mean weight of rats (in each group at days 0 and 7), TAC,
SOD, and GPx activities are presented in Table 1. As shown, rats
treated with 1%gel extract of C. sempervirens extract showed
significant weight gain. As regards the antioxidant assess-
ment, no significant difference was observed in the colon GPx

Table 1 – Mean weight, TAC, SOD, and GPx activities in different experimental groups.

Weight (g) TAC (�mol/g) SOD (U/g) GPx (U/g)

Day 0 Day 3 Day 5 Day 7

Asacol 305.00 ± 27.85a 302.50 ± 33.65a 315.75 ± 38.18a 318.42 ± 38.45a 1.36 ± 0.34a 11.03 ± 1.59a 688.58 ± 92.46a
Gel base 220.00 ± 16.57b 219.20 ± 15.37b 217.40 ± 20.06b 222.00 ± 21.86b 1.11 ± 0.24ab 12.26 ± 1.15ab 597.25 ± 127.02a
0.5% gel extract 353.70 ± 16.92c 348.70 ± 18.98c 363.70 ± 21.00ac 366.10 ± 21.27c 1.03 ± 0.12b 13.46 ± 0.95bc 641.18 ± 68.70a
1% gel extract 366.10 ± 23.01c 374.00 ± 25.25c 378.10 ± 26.10c 381.80 ± 26.99c 0.95 ± 0.20b 14.08 ± 1.13c 626.09 ± 50.44a
Negative control 339.70 ± 27.63c 345.90 ± 34.44c 327.20 ± 73.92ac 350.40 ± 37.15ac – – 580.43 ± 75.24a
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Fig. 1 – Histopathological lesion in the colon tissue of different groups. A (Asacol), ulceration with crypt disarray and goblet
cell depletion; B (gel base) and C (negative control), surface ulceration, goblet depletion, irregularity in crypt architecture and
inflammation; D (0.5% extract), regeneration of colonic mucosa with irregularity in crypt architecture, decreased goblet cells
and increased inflammation; E (1% extract), restoration of normal colon structure in 1% gel extract (H&E ×400).

Table 2 – Comparison of mean rank of different score of pathological changes in different experimental groups.

Lesions Asacol Gel base Gel extract Negative control p-Value

0.5% 1%

Inflammation severity 29.45 29.45 19.90 29.70 26.09 0.442
Inflammation extent 28.73 30.18 19.30 29.50 26.82 0.395
Crypt damage 28.59 28.59 20.00 28.75 28.59 0.580
Percent of involvement 27.77 30.68 20.00 28.85 27.23 0.527
Regeneration 28.27 26.50 20.55 30.00 29.36 0.592
Total pathology score 28.50 29.68 19.15 29.50 27.68 0.470

activity among all the groups (p > 0.05). However, a significantly
higher SOD activity was detected as follows: 0.5 and 1% gel
extract groups compared to the Asacol group and in 1% gel
extract groups compared to the gel base group. In addition,
both the gel extract groups showed significantly lower TAC
compared to the Asacol group.

Fig. 1 shows the histopathological features of colon tis-
sues and related lesions. In addition, scoring of the degree
of inflammation severity, inflammation extent, crypt damage,
percentage of involvement and regeneration are presented in
Table 2. Although, several histopathological lesions including
inflammation, ulceration, crypt disarray, and goblet cell deple-
tion were identified in the different groups, the mean rank of
pathological changes showed no significant difference among
the 5 groups.

Discussion

In the present study, the antioxidant and histopathological
features of colon tissue in experimental-induced UC and their

changes in response to rectal use of C. sempervirens extract
were evaluated and compared. Beneficial effects of C. semper-
virens extract in healing ulcerated mucosa especially in terms
of increased SOD activity was reported. Moreover, our treat-
ment had significant positive effects on weight gain, especially
at higher doses.

To the best of our knowledge, there are no previous reports
on the evaluation of the effects of C. sempervirens on UC.
Koriem et al. reported that cupressuflavone, a flavonoid found
in C. sempervirens showed dose-dependent antiulcerogenic
activity on gastric ulcer.11 Other major components of this
plant include amenoflavone, rutin, quercetin and myricitrin
flavonoids which also show antioxidant activities.12 In addi-
tion, the leaf extract of C. sempervirens is used for the treatment
of gastrointestinal disorders13 and stimulates accelerated
action on slow-healing wounds.14 The major mechanisms of
observed therapeutic effects of C. sempervirens in this study
were not clearly identified. However, the roles of reactive
oxygen species (ROSs) and oxidative stress in the patho-
genesis of experimental-induced UC are well-known.15–19

On the other hand, previous studies have confirmed that
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C. sempervirens plant is a good source of antioxidants.20,21

Moreover, it has been reported that this plant possesses
antimicrobial properties.7 Since it is known that one of the
causative agents of UC is microbial invasion, it is possible that
C. sempervirens and its derivatives modulate microbial activity
and combat ROSs in the intestine and thus, help to heal lesions
in the UC. Such antioxidant and antimicrobial properties have
also been reported in previous in vivo and in vitro studies22–24

of which this study is in agreement.
Despite the results obtained, this study has two limitations.

First, the lack of molecular evaluation of the ulceration and
healing changes in the intestinal mucosa such as apoptosis
and autophagy pathways. Second, no assessment of inflam-
matory indices such as interleukins or tumor necrosing factors
in the tissue. However, the results of this study were confirmed
by histological and antioxidant evaluations which showed
that the hydroalcoholic extracts of C. sempervirens leaves have
several beneficial effects in acetic acid-induced UC. These
therapeutic effects were due to the presence of flavonoid com-
pounds, especially cupressuflavone. Conclusively, the findings
of this study will provide new opportunities for the develop-
ment of novel therapeutic alternative agents for UC.
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