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Abstract
Ulcerative colitis (UC) is a chronic inflammatory bowel disease, which has a global prevalence. Also, the plants of the 
Cupressaceae family have prominent anti-inflammatory and wound healing effects, so they can be considered as promising 
candidates for the treatment of UC. In this study, the therapeutic effects of extract and essential oil of Cupressus arizonica 
Greene (C. arizonica) fruits in the animal model of UC were investigated. Total of 35 Wistar male rats were treated with es-
sential oil and hydroalcoholic extract for one week after induction of colitis by acetic acid. The colonic segment cut for mac-
roscopic and histological analysis. The total amount of extract phenol and flavonoid content was assayed by Folin–Ciocalteu 
and aluminum chloride colorimetric method, respectively. The essential oil was analyzed by gas chromatography/mass 
spectrometer (GC/MS). The extract at doses of 100 mg/kg and 250 mg/kg and essential oil at doses of 0.5 mg/kg showed 
significant effects on UC (P < 0.05). The total phenolic content of hydroalcoholic extract in terms of mg of gallic acid/ g of 
extract was 191.625 ± 7.04 and the amount of total flavonoids in terms of mg of rutin/g of extract was 66.52 ± 6.51. Also, 
according to the results of GC/MS analysis, α-pinene was the major constituent of essential oil. Our results revealed that the 
extract and essential oil of C. arizonica fruits had therapeutic effects on UC, and this effect may be related to the presence 
of polyphenolic and terpene compounds.
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Abstract

Cancer is the second leading cause of death worldwide, and due to the emergence of 
resistance to synthetic drugs in different cancers, developing new green drugs have be-
come crucial. In this study, chitosan nanoparticles containing Cinnamomum verum J.Presl 
essential oil and cinnamaldehyde (major ingredient) were first prepared. The obtained 
nanoparticles were then characterized using Dynamic Light Scattering (DLS), Transmis-
sion electron microscopy (TEM), and Attenuated Total Reflection-Fourier Transform In-
fraRed (ATR-FTIR). After that, anticancer effects of the as-prepared nanoparticles were 
investigated. IC50 values of chitosan nanoparticles containing the essential oil were ob-
served at 79 and 112 µg/mL against A-375 and MDA-MB-468 cells, respectively. These 
values for chitosan nanoparticles containing cinnamaldehyde were obtained at 135 and 
166 µg/mL. The results of the current study indicated that chitosan nanoparticles contain-
ing C. verum essential oil can inhibit the growth of human melanoma (A-375) and breast 
cancer (MDA-MB-468) cells.

Keywords: Chitosan; Cinnamaldehyde; Cinnamomum zeylanicum Blume; Essential oils; 
Anticancer activity

*Corresponding Author: Mahmoud Osanloo 
Department of Medical Nanotechnology, School of Advanced Technologies in Medicine, Fasa University of Medical Scienc-
es, Fasa, Iran
Tel/Fax: +9871 53357091
Emails: m.osanloo@fums.ac.ir and osanloo_mahmood@yahoo.com

Citation: Khoshnevisan K, Alipanah H, Baharifar H, Ranjbar N, Osanloo M. Chitosan Nanoparticles Containing Cinnamo-
mum verum J.Presl Essential Oil and Cinnamaldehyde: Preparation, Characterization and Anticancer Effects against 
Melanoma and Breast Cancer Cells. Trad Integr Med 2022;7(1):1-12.

Copyright © 2022 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.

Copyright © 2022 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.This work is licensed under a 
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/). 
Noncommercial uses of the work are permitted, provided the original work is properly cited.

Citation: Majnooni MB, Mohammadi S, Bahrami G, Mohammadi-Noori E, Farzaei MH. Chemical Composition, Total Phenolic Content, 
and Anti-Ulcerative Colitis Effects of Extract and Essential Oil of Cupressus arizonica Greene Fruits. Trad Integr Med 2022;7(3):310-318.

Introduction
Inflammatory bowel diseases, including Crohn’s dis-
ease and ulcerative colitis (UC), are among the most 
important gastrointestinal diseases that occur chron-
ically and progressively [1]. UC is an inflammatory 
change in the mucous membranes of the large intes-
tine that can be associated with extensive lesions from 

the rectum to the beginning of the colon. UC patients 
suffer from clinical symptoms including cramps, di-
arrhea, abdominal pain, and fever. These patients are 
also prone to a variety of complications including re-
duced growth, joint and skin lesions, anemia, and dif-
ferent types of malignancy. Therefore, introducing a 
suitable treatment protocol for UC patients is pivotal 
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[2]. Nowadays, pharmacotherapy and surgery are two 
main strategies of UC treatment.  However, surgical 
treatment is recommended only in cases of severe in-
flammation, rupture of the colon, refractory bleeding 
to treatment, and megacolon toxicum [3,4]. On the oth-
er hand, anti-inflammatory and immunomodulatory 
drugs including sulfasalazine, olsalazine, mesalazine, 
azathioprine, 6-mercaptopurine, methotrexate, cyclo-
sporine, and infliximab are the main UC treatments 
[4-8]. However, no definitive treatment has been pro-
vided for this disease so far, and common medicines 
have numerous side effects, as well as high costs. So, 
research to discover effective drugs seems reasona-
ble and necessary [9]. On the other hand, medicinal 
plants and natural products, with simultaneous effects 
on multiple therapeutic targets, fewer side effects, and 
easy accessibility, are always one of the promising 
candidates for treating diseases with complex patho-
genesis, such as UC [10]. Cupressus arizonica Greene 
(Cupressaceae) is an evergreen coniferous tree with 
needle leaves and native to the southwestern United 
States of America, which has been imported to Iran 
since 1954 and has spread throughout the country. 
Antifungal, antibacterial, antioxidant, and larvicidal 
properties were reported as major biological activities 
of C. arizonica [11-14].  Also, the different species of 
Cupressus genus showed analgesic, anti-inflammato-
ry [15], antioxidant [16], cytotoxicity [17-19], and an-
timicrobial effects [20]. Besides, studies showed that 
the C. sempervirens extract improved gastric ulcer 
healing and UC via increasing antioxidant capacity in 
rats [21,22]. Based on the chemical composition anal-
ysis, α-pinene is the main compound of Cupressus spp. 
essential oil [23]. Several studies show the protective 
and therapeutic effect of α-pinene in the UC and gas-
trointestinal ulcers [24-26]. Also, polyphenolic com-
pounds in Cupressus plants revealed notable anti-UC 
and anti-inflammatory effects [27,28]. Accordingly, 
the aim of this study is to evaluate the chemical com-
position and preliminary phytochemical screening of 
the essential oil and hydroalcoholic extract prepared 
from C. arizonica fruits and to investigate their thera-
peutic effects in the animal model of UC.

Materials and Methods

Plant material
The fruits of C. arizonica were collected in April 2020 
from the Garden of Kermanshah School of Pharmacy 
and the voucher specimen was deposited with voucher 
number 085-003-001 at the herbarium of the Pharma-
cognosy Department, School of Pharmacy, Kermanshah 
University of Medical Sciences, Kermanshah, Iran. 

Isolation of the essential oil
The fruits of C. arizonica were dried in the shade 

and the outer shell was crushed. The essential oil was 
obtained by hydrodistillation method for 4 h using a 
Clevenger-type apparatus. Anhydrous sodium sulfate 
was used to adsorb water residue. The oil was then 
stored at -20 °C until further analysis. Results of the 
GC/MS analysis of essential oil has already been re-
ported in another study by our team [29].

Preparation of extract
The powdered fruits (200 g) were extracted with 800 
mL of ethanol 70% on the shaker for 72 h at room 
temperature and then it was filtered with a Buchner 
funnel and Whatman No.1 filter paper. The extract 
was concentrated using a rotary evaporator at reduced 
pressure at a temperature below 45 °C and residu-
als dried at room temperature. The dried extract was 
stored at -20 °C until further evaluations.

Preliminary phytochemical screening
Phytochemical screening was conducted using stand-
ard methods to detect the plant secondary metabolites, 
including alkaloids, tannins, saponins, terpenoids, 
steroids, anthraquinones, coumarins, flavonoids, and 
phenolic compounds [30].

Determination of total phenolic contents
The total amount of phenol in the hydroalcoholic ex-
tract of C. arizonica fruits was evaluated by Folin–Ci-
ocalteu colorimetric method. Concentration of 1 mg/
mL of the extract was prepared in methanol and then 
0.5 mL of the extract was mixed with 2.5 ml of 10% 
Folin–Ciocalteu reagent and was shaken for 5 min. 
Then 2 mL of sodium carbonate solution (75 g/L) was 
added. The absorbance of the samples was measured 
after 2 hours by an ultraviolet spectrophotometer at a 
wavelength of 760 nm versus the blank. Finally, the 
total phenolic content of the extract was measured us-
ing a standard curve based on mg of gallic acid per g 
of extract [31].

Determination of total flavonoid content  
Total flavonoid concentration was measured by alu-
minum chloride colorimetric method. The amount 
of 0.5 mL of the extract solution was mixed with 1.5 
mL of ethanol 95 %, 0.1 mL aluminum chloride 10%, 
and 0.1 mL of potassium acetate 1 M and 2.8 mL of 
distilled water. After storing the samples for 30 min 
at room temperature, the absorbance of the resulting 
mixture was measured at 415 nm. The total flavonoid 
content considering the standard calibration curve of 
rutin, was expressed as mg of rutin equivalent per g of 
extract [32-34].

 Animals
Thirty-five male Wistar rats, in weight range 180-
220 g, were purchased from the animal center of 
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Kermanshah School of Pharmacy, Iran. All rats were 
maintained in standard laboratory conditions of tem-
perature (23 ± 2 ºC), relative humidity (55%), light: 
dark cycle (12:12 h), food, and water. All experi-
ments in this study were performed in accordance 
with the ethical standards of the Helsinki Declaration 
of 2008 and were approved by the Ethics Committee 
for the Care and Use of Laboratory Animals of Ker-
manshah University of Medical Sciences (IR.KUMS.
REC.1398.866).

Experimental design
To evaluate the therapeutic effects of C. arizonica 
fruits, male Wistar rats received the essential oil and 
hydroalcoholic extract for one week after induction of 
colitis. The extract was administered orally (p.o.) at 
doses of 100, 250, and 500 mg/kg, and the essential 
oil was administered intra-rectally (i.r.) at doses of 0.5 
and 1 g/kg. Thirty-five rats were divided into seven 
groups (5 rats each) as follow:
• Group A: Positive control (received mesalazine at a 
dose of 500 mg/kg p.o./ i.r.)
• Group B: Negative control (received 1ml of normal 
saline p.o. and/or i.r.) 
• Group C: receiving fruit extract (100 mg/kg, p.o.) 
• Group D: receiving fruit extract (250 mg/kg, p.o.)
• Group E: receiving fruit extract (500 mg/kg, p.o.)
• Group F: receiving fruit essential oil (0.5 mg/kg, i.r.) 
• Group G: receiving fruit essential oil (1 mg/kg, i.r.)

Induction of colitis
For the induction of colitis, the animals were fasting 
for 24 h. The rats were anesthetized by intraperitoneal 
injection of ketamine (100 mg/kg), and then 1 mL of 
4% acetic acid was administered the rats were mainte-
nance supine in the trendelenburg position for 30 sec-
onds to prevent early leakage. 

Evaluation of colon macroscopic damage
On the eighth day after induction of colitis, all animals 
were euthanized by ether overdose inhalation. The 8 
cm of the distal colon was isolated and cleaned up by 
normal saline. Macroscopic mucosal damage was as-
sessed according to Gerald’s scoring system (Table 1) 
and based on wound size, the severity of inflamma-
tion, and hyperemia [35].

Evaluation of colon microscopic damage
For microscopic evaluation, the removed colon seg-
ments (2 cm) were fixed in formalin 10% and were cut 
into 5 μm thickness sections after embedding in par-
affin. These slides were stained with hematoxylin and 
eosin for suitable studying under the light microscope 
and scoring was performed by a blinded pathologist. 
The microscopic scoring criteria were shown in table 1. 

Table 1. The microscopic scoring criteria according to 
Gerald's system

Score for macroscopic 
damage

Score for microscopic 
damage

0 No ulcer, No inflamma-
tion 0 No damage

1 No ulcer, local hyperemia 1 Focal epithelial edema 
and necrosis

2 Ulceration without hy-
peremia

2 Disperse swelling and 
necrosis of the villi

3 Ulceration and inflamma-
tion at one site only

3 Necrosis with neutrophil 
infiltration in submucosa

4 Ulceration extending 
more than 2 cm

4 Wide spread necrosis with 
massive neutrophil infiltra-

tion and hemorrhage

5 Two or more sites of ul-
ceration and inflammation

Statistical analysis 
One-way ANOVA with Tukey post hoc test was used 
to analyze the data. Data were shown as mean ± SD. P 
< 0.05 was considered as a significant level.
 
Results 

Preliminary phytochemical screening
The results of the qualitative phytochemical analysis 
were shown in table 2. The results showed the presence 
of saponins, terpenoids, tannins, alkaloids, and cou-
marins in the hydroalcoholic extract of C. arizonica 
fruits. Also, the amount of total phenol of extract was 
measured by the Folin-Ciocalteu method according to 
the gallic acid (mg) standard curve equation. The to-
tal phenolic content of the hydroalcoholic extract of 
C. arizonica fruit was calculated at 191.625 mg gallic 
acid equivalent/ g of extract powder. Besides, the to-
tal amount of flavonoid content in C. arizonica fruit 
extract was measured by the aluminum chloride col-
orimetric method. The amount of flavonoid obtained 
was calculated after placing the amount of fruit extract 
absorption in the equation of the rutin standard curve. 
The obtained results showed that the amount of fla-
vonoid was calculated at 66.52 mg of rutin per gram 
of extract. To our knowledge, this is the first report 
to determine the total phenolic and flavonoid content 
of C. arizonica fruit. On the other hand, the results of 
GC/MS analysis for C. arizonica fruits essential oil 
showed that α-pinene (71.92%) was the major essen-
tial oil constituent. Other GC/MS analysis data were 
reported in a parallel project performed by the authors 



http://jtim.tums.ac.ir 313

Chemical composition and anti-ulcerative colitis of Cupressus arizonica fruits M. B. Majnooni et al.

Figure 1A.  Macroscopic appearance of rat colon treated 
with acetic acid as negative control group (B), mesalazine 
(A) and C. arizonica fruit essential oil at 0.5 mg/Kg (F) and 
1 mg/Kg (G). 1B. The efficacy of the essential oil treatment 
on rat colon injuries induced with acetic acid based on the 
scored described in table 1. The efficacy of the treatment 
with essential oil at 0.5 mg/Kg (F) and mesalazine (A) in re-
ducing the mucosal damage compared with negative control 
group (a: p < 0.05). The efficacy of the essential oil at 100 
mg/Kg (G) had significantly less effect than mesalazine in 
healing damaged colon (b: p < 0.05).

Figure 2A.  Macroscopic appearance of rat colon treated 
with acetic acid as negative control group (B), mesalazine 
(A) and C. arizonica fruit extract at 100 mg/Kg (C) and 250 
mg/Kg (D). 2B. Macroscopic injuries of rat colon induced 
with acetic acid was scored as described in Table 1. All stud-
ies groups have significant effect on reducing the mucosal 
injuries (p < 0.05) compared with negative control group (a). 
The extract at 500 mg/Kg (D) is shown a significant differ-
ence (p < 0.05) with mesalazine (*) and had less effect than 
other groups in healing damaged colons.

of the present article [29].

Macroscopic assessment of colonic damage
For macroscopic examination of rat colon, the Ger-
ald method was used to score different groups based 
on the severity of inflammation, mucosal wound 
size, and hyperemia. In groups, receiving C. arizon-
ica extract in three doses of 100, 250, and 500 mg/
kg, reducing inflammation and wound healing in rats 
with colitis was observed. Our results showed that the 
lowest inflammation and the highest wound healing in 
rats with colitis belonged to the group receiving 100 
mg/kg of C. arizonica fruit extract (group C), which 
had a significant difference from the negative control 
treatment (Figure 2A and 2B). Besides, the lowest rate 
of inflammation and the highest wound healing in rats 
receiving essential oil belonged to the group taking 
the dose of 0.5 mg/kg (group F), which had a statisti-
cally significant difference with the negative control 
treatment (Figure 1.A and 1B). On other hand, the C 
and F groups had no significant difference with me-
salazine. Moreover, the treatments in all doses had no 
significant effects on the weight of rats.

Extract contentSecondary metabolite

+Alkaloids

-Anthraquinones

+ + +Saponins

+ + +Terpenoids

+ +Tannins

+Coumarins

+Steroids

191.625 ± 7.04Total Phenol Content mg gallic 
acid /g extract*

66.52 ± 6.51
Total Flavonoid Content mg Rutin 

/g extract*

Table 2. phytochemical analysis screening of C. arizonica extract

*Experiment was performed in triplicate and expressed as 
mean ±SD
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Figure 3. Histological sections of colonic tissue stained with hematoxylin and eosin. Normal group and mucosal layer (NO), 
negative control group acetic acid induced colitis rat with mucosal injury and extensive damage as well as severe inflammatory 
cell infiltration (B). In the groups receiving the extract with doses of 100 mg/Kg (C), 250 mg/Kg (D), and mesalazine (A), 
as well as essential oil at 0.5 mg/Kg (F) the injuries effects of colitis were significantly reduced and most parts of intestinal 
tissue were detectable. Intestinal tissue changes were observed in the group receiving extract at 500 mg/Kg (E) as in the group 
receiving essential oil at 1 mg/Kg (G).

Table 3. Histopathological analysis of the colon in different groups

A: Positive control (mesalazine, 500 mg/kg), B: Negative control (Normal saline), C:  fruit extract (100 mg/kg), D: fruit ex-
tract (250 mg/kg), E: fruit extract (500 mg/kg), F: fruit essential oil (0.5 mg/kg), G: fruit essential oil (1 mg/kg)

No
Colon

Changes
NO A B C D E F G

1 Structure - ++ +++++ +++ +++ ++++ +++ ++++

2 Necrosis - + +++++ ++ ++ ++++ ++ ++++

3 Inflammation - ++ +++++ ++ +++ ++++ + ++++
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Microscopic assessment of colonic damage
The results from microscopic studies performed as 
histological studies by hematoxylin-eosin showed 
that intestinal tissue is injured in the negative control 
group and the different parts are indistinguishable, 
and accumulation of inflammatory cells are seen in 
the mucosa and under the mucosa (Figure 3). In the 
group receiving essential oil at a dose of 1 mg/kg, as 
in the negative control group, there were changes in 
intestinal tissue. In the group receiving essential oil 
at 0.5 mg/kg, tissue damage was markedly improved. 
In the C, D, and mesalazine groups the destructive ef-
fects of colitis were dramatically reduced, and most 
parts of intestinal tissue were detectable. In the group 
receiving a dose of 500 mg/kg extract the intestinal 
tissue changes were observed (Table 3).

Discussion
In patients with UC, inflammation causes morpholog-
ical changes and ulcers in the colon, and the resulting 
lesions can involve the rectum to the beginning of the 
colon [33]. The discovery of new drugs for the treat-
ment of UC and the identification of various mech-
anisms involved in this disease can be facilitated by 
animal modeling. Today, 4% acetic acid injected i.r. 
is commonly used as an animal model to evaluate the 
therapeutic and protective effects of various UC ther-
apies [34]. On the other hand, herbs have always been 
considered by researchers as a potential, complemen-
tary and alternative treatment for UC. [9,35].  There-
fore, various native and non-native plants such as 
Tragopogon graminifolius DC. [36], Cucumis sativus 
L. [37], Hibiscus rosa-sinensis L. [38], Zingiber offic-
inale Rosccoe [39] have been studied to their effec-
tiveness in the treatment of UC. Dundar and co-work-
ers showed that Origanum onites L. (Lamiaceae) 
essential oil ameliorated the 2,4,6-trinitrobenzenesul-
fonic (TBS)-induced UC through reducing the gene 
expression of intercellular adhesion molecule-1 and 
myeloperoxidase (MPO) as two critical mediators of 
inflammation and oxidative stress [40]. Also, the es-
sential oil of Bunium persicum seeds (Apiaceae) and 
Foeniculum vulgare fruits (Apiaceae) reduced the 
acetic acid-induced UC in rats at 200 and 400 mg/kg 
via inhibiting the expression of nuclear factor-κB as 
one of the most main inflammation signaling path-
ways [41,42]. Besides, the decoction extract of Salvia 
officinalis L. leaves (Lamiaceae) showed prominent 
anti-UC activities in rats. This study showed that the 
serum antioxidant capacity significantly increased af-
ter oral administration of the decoction extract at 50, 
100, and 200 mg/Kg in rats with acetic acid-induced 
UC [43]. Also, ethanolic extract of Zingiber officinale 
(Zingiberaceae) showed strong activities against the 
UC induced by acetic acid in rat through inhibiting the 
inflammation and antioxidant pathways [44]. Hence, 

in the present study, the anti-colitis activities of C. 
arizonica fruits extract and essential oil were inves-
tigated. According to Gerald scoring, in the groups 
receiving C. arizonica fruit extract and essential oil, a 
significant decrease in the inflammation rate was ob-
served after induction UC by acetic acid. The colon 
histological assay showed that the rate of inflamma-
tion was severe in the negative control group.  On the 
other hand, the rate of inflammation and accumulation 
of inflammatory cells in the mucosa and submucosa 
were decreased significantly in the groups receiving 
extracts and essential oils compared to the negative 
control group. Also, the extract at 100 mg/kg and 
essential oil at 0.5 mg/kg showed the best results in 
the studied groups. The anti-colitis therapeutic agents 
show their effects through several main mechanisms 
including the antimicrobial effects, antioxidant ac-
tivities, and the inhibitory effects on gene expression 
of inflammation signaling pathways such as mito-
gen-activated protein kinase, interleukin (IL) 1,4,8, 
and tumor necrosis factor-α (TNF-α). Therefore, it 
can be concluded that the extract and essential oil of 
C. arizonica fruit may be effective in modulating or 
eliminating the symptoms of UC via the mentioned 
mechanisms [45-49]. Besides, anti-inflammatory and 
antioxidant effects of other species of the Cupres-
sus genus including C. sempervirens, C. cashmeria-
na, and C. macrocarpa have been reported in sever-
al articles [15,17,22,28,50,51]. Sepehrimanesh and 
co-workers reported that the hydroalcoholic extract of 
C. sempervirens leaf has therapeutic and regenerative 
effects on UC induced by acetic acid. They showed 
that gels containing 0.5% and 1% of the extract signif-
icantly increased superoxide dismutase activities, as 
an antioxidant marker, in damaged colon tissue. On 
the other hand, they have related these beneficial ef-
fects of the C. sempervirens leaf extract on UC to the 
presence of amenoflavone, myricitrin, and quercetin 
as the polyphenolic compounds [22,28]. Tumen et al. 
also showed that C. sempervirens fruit essential oil in 
a dose of 1% has wound-healing effects in rats [51]. 
Besides, Su and co-workers showed that the essen-
tial oil of the leaf and twigs of C. cashmeriana have 
antimicrobial, antioxidant, and anti-inflammatory 
effects. In this study, α-pinene and carvacrol methyl 
ester were reported as the major compounds of leaf 
and twigs essential oils, respectively [50]. Our prelim-
inary phytochemical results on C. arizonica fruit hy-
droalcoholic extract showed high polyphenol content 
alongside other phytochemicals included terpenoids, 
tannins, alkaloids, and coumarins (Table 2). Studies 
demonstrate the potential ability of polyphenolic com-
pounds to treat UC [52]. Polyphenolic compound of 
Ocimum gratissimum L. leaves (Lamiaceae) showed 
significant preventive effects on Dextran sodium sul-
fate -induced UC in rat via reducing serum level of 
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TNF-α and IL-6 as pro-inflammatory cytokines [53].  
Also, gallic acid, as a polyphenolic compound abun-
dantly found in plants, inhibited MPO activities in rat 
colon tissues, thereby showing significant protective 
effects on TBS-induced UC [54]. On the other hand, 
preliminary phytochemical studies on C. arizonica 
fruit hydroalcoholic extract showed the presence of 
high amounts of saponin and terpenoid compounds 
(Table 2). Investigations show prominent anti-in-
flammatory and anti-UC effects for saponins and 
terpenoids [55,56]. The total saponins of Astragalus 
membranaceus (Fisch.) Bunge (Fabaceae), Panax no-
toginseng (Burkill) F.H.Chen (Araliaceae), Pulsatilla 
chinensis (Bunge) Regel (Ranunculaceae) revealed  a 
significant therapeutic and protective effects on UC in 
rats [57-59]. Besides, C. arizonica fruit essential oil 
analysis showed that the α-pinene (71.92%) is the es-
sential oil major compound. The α-pinene content of 
C. arizonica fruit essential oil was reported 57.7% in 
another study [60]. Several studies confirm the protec-
tive and therapeutic effect of α-pinene on inflamma-
tory diseases such as UC [49,61]. Besides, the weight 
of rats at the end of the period present study was not 
significantly different from the positive control group, 
which indicates the process of healing and repairing 
the gastrointestinal tract and increasing its absorption 
function.

Conclusion
According to the microscopic and macroscopic results 
obtained from the present study, the damage caused 
by colitis induction with acetic acid was significantly 
reduced in the groups receiving essential oil and hy-
droalcoholic extract of C. arizonica fruit in compar-
ison to the control group, especially in doses of 0.5  
mg/kg essential oil and 100 mg/kg of the extract. So, 
the results of this study could pave the way for further 
practical investigation and clinical trial studies on C. 
arizonica fruit as a complementary medicine for the 
treatment UC. 
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