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Introduction: The mastic tree (Pistacia lentiscus), belonging to the Anacardiaceae family,

has anti-inflammatory and antioxidant properties. This study aims to assay the anti-

inflammatory effects of mastic in rats with colitis.

Methods: Forty-eight male Sprague-Dawley rats were randomly divided into six groups of

control, colitis without treatment, colitis with mastic (400 mg/kg/daily) administered orally

or intra-rectally, colitis with prednisolone (5 mg/kg of body weight), and colitis with sesame

oil for seven successive days. Treatment effects were evaluated by determining cytokines

(TNFα, IL6) and myeloperoxidase (MPO) activity, macroscopic scores, and histopathological

parameters. The results of each group are compared with colitis without treatment group.

Results: After administering sesame oil, the MPO level was reduced significantly compared

to colitis without the treatment group (P=0.025). The mastic oil (400 mg/kg orally) admin-

istration was effective in reducing colitis severity through the reduction in the total colitis

index (p=0.046) after 7 days. The Intra-rectal administration of mastic decreased TNF-α

significantly, similar to prednisolone and control groups compared to the colitis without

treatment group (p=0.024). The IL-6 did not change in the mastic and sesame oil groups.

Conclusion: According to our results, mastic and sesame oil have anti-inflammatory

properties, suggesting that they could be used as natural sources to lessen the ulcerative

colitis inflammation.
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Introduction
Ulcerative colitis (UC) is a chronic inflammatory bowel disorder, which involves

the colon, and in 95% of all cases, the rectum as well.1,2 The two main treatment

methods are pharmacotherapy and surgery (for those with severe inflammation).

Corticosteroid and aminosalicylates are the routine treatments for mild to mod-

erate forms of the disease.1,2 This disorder does not have a complete cure yet and

traditional medicine with anti-inflammatory effects might be the sole treatment to

have favorable effects in controlling the disease. Furthermore, long-term con-

sumption of anti-inflammatory medicines is likely to give rise to side effects;

thus, alternative herbal or natural medicines are desirable. Growing abundantly in

the Mediterranean region, Pistacia lentiscus (var. chia) tree of the Anacardiaceae

family produces mastic which is rich in triterpenoids.3 The word “mastic” is

originally Greek, meaning to chew or gnash. Mastic trees could grow up to 4

meters in height and produces red or yellow resin gum. The therapeutic proper-

ties of mastic are as follows: memory enhancement, removing cough suppres-

sion, and anticancer effects.4,5 More than 120 chemical compounds like natural
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polymer, acidic and neutral triterpenes have been identi-

fied in the mastic. Mastic has anti-oxidant and anti-

inflammatory effects due to its Oleanolic acidic

properties and, in the form of powder mixed with inulin,

experimental colitis mastic was successfully used to

reduce levels of inflammatory markers.3 In Gioxari

et al study on rats with Crohn’s disease, mastic powder

was used and the results showed a reduction in the

interleukin and inflammatory cytokines within 3 days.5

Naouar et al found preventive effects of mastic on bowel

inflammation in rats with colitis.6 Another study

revealed therapeutic uses of mastic regarding experimen-

tal colitis, reporting histological amelioration of colitis.3

This natural resin from Pistacia lentiscus tree has been

traditionally used as a dietary flavoring agent in tradi-

tional Persian medicine as well as traditional Greek med-

icine. It is collected by making incisions in the branches

and trunks of the mastic trees and used for cleaning teeth

and eliminating bad breath. It contains triterpenes of the

oleanane, euphane and lupine type, alpha-tocopherol and

polyphenols. The main triterpenes in samples collected

traditionally were isomasticadienonic acid, masticadieno-

nic acid and 28-norolean-17-en-3-one.7 In a study, the

Pistacia lentiscus oil inhibited tumor growth, through

a mechanism of increased apoptosis, reduced neovascu-

larization, and inhibition of chemokine expression.8

Mastic oil has anti-bacterial, anti-fungal, and anti-

inflammatory effects.6

The present study aims to evaluate the effects of mastic

and sesame oil (as a solvent of mastic powder) on experi-

mental colitis in rats. Mastic oil was applied either orally

or via intra-colonic injection. Acetic acid induced colitis in

rats as a model of Crohn’s disorder or ulcerative colitis.

Materials and Methods
The ethics committee of Tabriz University of Medical

Sciences in Iran approved the protocol of study (IR.TBZ.

rec.1398.328).

Chemicals
Prednisolone (Darupakhsh Company, Iran), dissolved in

normal saline, as well as Diethyl ether, formalin, and

acetic acid (Merck, Darmstadt, Germany) were used.

Sesame oil (Moosavi Co., Kazeroon, Iran) was used as

the control in our study. TNF-α, IL-6 and MPO kits

(Bioassay Technology Laboratory, China) were used to

measure cytokines.

Mastic Oil Preparation
Mastic resin from Pistacia lentiscus was collected from

Shiraz, Fars, Iran, identified by the Pharmacognosy

Department of Shiraz University of Medical Sciences

(SUMS). Mastic resin powder 40 g was dissolved in 200cc

sesame oil under Bain-marie. Then, the solution was mixed

until it became homogeneous.9 Mastic oil dose (400 mg/kg)

was selected based on traditional experiments.7 P. lentiscus

powder was dissolved in sesame oil and then administered

orally or intra-rectally to rats. Presumably, low solubility of

mastic in the water during its transit through the bowel may

have decreased its bioavailability and we solved it in an oral

oil like sesame oil and hence its bioactivity at the mucosal

interface of the more distal bowel regions. The major com-

ponents of the mastic were α-pipene, β-pipene, β-myrcine,

linalool, trans-caryophyllene and camphene and its nutri-

tional value showed zero calories and 0% fat, 0% cholesterol,

0% sodium, 0% carbohydrate, 0% protein and 3% calcium,

0% iron, 0% vitamin A and Vitamin C.9

Animals
In total, 48male Sprague-Dowley 6–8weeks-old rats, weigh-

ing 200–250 g were purchased from the animal lab of SUMS.

They were kept in groups of 8 in temperature and humidity-

controlled rooms (20–23°C, 50–60%) with a 12-h light/dark

cycle and free access to standard food and tap water. The

animals were kept and handled according to the local guide-

lines of care and work with laboratory animals at SUMS.

Induction of Experimental Colitis
The animals were kept in stainless steel cages while fasting

but having free access to water for 24 h before colitis induc-

tion by administering 3% acetic acid intra-rectally.10 The rats

were lightly anesthetized by diethyl ether. An 8 cm tube was

inserted into rat’s colon via the anus. Then, acetic acid (2mL,

3% v/v in normal saline) was injected into the colon gradu-

ally. Next, for 30 sec, they were held in a head-down position

to reduce leakage from the anus.

Experimental Design
The following six groups were designed into which the 48

rats were randomly allocated:

Control group: normal saline (2 mL/kg, intra-colonic)

without colitis induction; Colitis group: normal saline

(2 mL/kg, intra-colonic) administered 24 h after the induc-

tion of colitis; Prednisolone group: prednisolone (5 mg/

kg)11 administered orally 24 h after the induction of colitis
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as reference drug; Test group 1, 2 (n=8): mastic (400 mg/

kg/day, administered intra-colonic or orally) 24 h after the

induction of colitis, Test group 3 sesame oil (2 mL/kg/day)

administered 24 h after the induction of colitis. Treatments

administration was done by a gavage needle for anesthe-

tized rats. Medication was administered for six consecu-

tive days following the induction of colitis.

The animals were euthanized by CO2 on the

seventh day of the experiment and the colons were

removed and washed with normal saline.12 The 8 cm distal

colons were assayed for macroscopic evaluations and then

the colons were bisected for histopathology or biochemical

assessments. The tissue segments for histopathology

assessment were kept in 10% formalin and the segments

for measuring MPO activity and cytokine levels were kept

frozen (−85°C).

Determination of the Cytokines and

MPO Levels in the Colon Tissue
The cytokines tumor necrosis factor-α, interleukin (IL)-6,

and myeloperoxidase levels in the colon tissues were eval-

uated by enzyme-linked immunosorbent assay (ELISA).

Segments of the colon were thawed in a laboratory envir-

onment, chopped to small pieces and homogenized in 0.01

M PBS (pH=7.2–7.6) containing 8.5 g NaCl, 0.2 g NaH2

PO4 and 1.4 g Na2HPO4 to 1 Liter distilled water. One mL

PBS per 1 g tissue was used to prepare the supernatant.

The cytokines levels were measured according to kit

instructions provided by the manufacturer (Bioassay

Technology Laboratory, China).

Gross Morphologic Study
We used the criteria described by Morris et al 1989.13

“Inflammation” was defined as regions of hyperemia and

bowel wall thickening (Table 1). After scoring, samples

were excised from each colon. The tissue samples were

fixed in 10% formalin and embedded in paraffin for his-

topathological study.

Histopathological Assessment of Colon

Injury
The colon pieces in paraffin were cut into slices of 5 μm
thickness. Then, paraffin was removed by xylene solution

and the slices were dyed, using the “H & E” method

(hematoxylin and eosin staining protocol). Finally, the

dyed slices were scored as described previously4 with

slight modifications. The total colitis index was measured

by summing up the scores of inflammation severity (0–3),

inflammation extent (0–3), crypt damage (0–4).12

Statistical Analysis
The normality of distribution of their data was assayed by

Kolmogorov–Smirnov test. Data of parametric distribution

are expressed as mean ± SD and analysed by one-way

ANOVA. And for nonparametric distribution, median accom-

panied by minimum and maximum value was presented. The

Mann–Whitney test was applied to compare quantitative data

and Chi-square test was used for qualitative data. All statis-

tical analyses were performed using SPSS software (version

22). The level of significance presented by p-value.

Results
Effect of Mastic Oil on Macroscopic

Parameters and Histopathological Features
Results from the macroscopic study showed that the colons

in the colitis group displayed severe inflammation while

colons of the control group showed no damage (Figure 1).

Treatment with mastic oil (400 mg/kg) did not affect the

gross score, but significantly reduced the total colitis index

of the colon compared to the colitis group (Figures 2 and 3).

The total colitis index of mastic oil (400 mg/kg) was almost

the same as that of prednisolone (5 mg/kg) (Figure 3).

There was no histological damage in the control group;

hence, colonic mucosa can be said to have retained an

intact epithelium. But, the colitis group showed edema and

severe inflammation (Figure 4). Mastic oil effects on his-

topathological features are shown in Figure 5 (Table 2).

One-way ANOVA tests show the total colitis index,

including inflammation severity, inflammation extent,

Table 1 Criteria to Scale the Macroscopic Morphological

Damage of the Colonic Mucosa

Score Gross Morphology

0 No macroscopic damage

1 Localized hyperemia, but no ulcers or erosions

2 Ulcers or erosions with no significant inflammation

3 Ulcers or erosions with inflammation at one site

4 Two or more sites of ulceration and/or inflammation

5 Two or more major sites of inflammation and ulceration or one

major site of inflammation and ulceration extending >1 cm along

the length of the colon
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and crypt damage scores, to be significantly reduced in

the mastic oil group (400 mg/kg administered orally) in

comparison with colitis group (p=0.046), while there

were no significant score changes with sesame oil

alone (Figure 3).

Effect of Mastic Oil on Myeloperoxidase

(MPO) Activity
Myeloperoxidase activity levels in colonic tissues of the

sesame oil group (P=0.025) were reduced significantly

in comparison with the colitis group after 7 days (Figure

6). The mastic oil group did not show any significant

change in MPO levels (p>0.05). The sesame oil group

demonstrates a significant difference with regard to mas-

tic oil in MPO levels (p<0.001). On the other hand, no

significant differences were observed in MPO levels

after using the prednisolone, which could be dose-

dependent.11

Figure 1 Macroscopic presentation of rat colons in treatment groups. Control (A)

which shows intact colon, Colitis without treatment (B) which shows the highest

level of tissue injuries like edema, erythema, ulcer, necrosis and thickening of tissue.

Mastic oil: orally (C) and enema (D), prednisolone (E) and sesame oil (F) treated
colons represents healing of ulcers and obvious improvement in tissue injuries.

Figure 2 Gross morphology score in groups. *Normal tissues were significantly

different compared with colitis (p=0.016) and prednisolone decreased gross score

but statistically non-significant (p=0.057).

Figure 3 Effect of mastic oil (400 mg/kg) and prednisolone (5 mg/kg) shows on

total colitis index. Data are analyzed as mean ± SD. *P<0.05 in comparison with

colitis group.
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Effect of Mastic Oil on the Colon Tissue

Cytokines (IL-6 and TNF-α)
Induction of colitis increased TNF-α tissue levels signifi-

cantly (p<0.01) in comparison with the control group

(Figure 7). Mastic oil administered intra-rectally decreased

TNF-α level significantly after 7 days compared to other

groups (p=0.024). Mastic oil did not produce any signifi-

cant changes in IL-6 levels (p>0.05). Furthermore, sesame

oil did not produce any significant changes in IL-6 or

TNF-α levels (p>0.05).

Compared to other groups, prednisolone significantly

decreased IL-6 or TNF-α levels after 7 days, which is even

lower than normal tissue (p<0.05). Mastic oil in enema

usage and sesame oil increased IL-6 level in tissue

(Figure 8).

Discussion
Although the causes of ulcerative colitis are still unknown,

recent investigations have confirmed genetic agents, indi-

vidual and environmental immunological factors and stress

as the most important factors in this disorder.2

Inflammation mediators and oxidative stress play an

important role in the pathogenesis of this disease. In addi-

tion, the infiltration of macrophage and neutrophil to

Figure 4 Microscopic section shows severe transmural acute inflammation with

crypt and epithelium lost in colitis group. (Hematoxylin and Eosin, 100×).

Figure 5 Microscopic section shows mild transmural acute inflammation with basal

crypt damage and complete regeneration after mastic oil orally consumption.

(Hematoxylin and Eosin, 100×).

Table 2 Histopathological Characteristics Score in Different Groups, Mean Score (SD)

Groups (n=8) Inflammation Extent Regeneration Crypt Damage

Colitis control 1.50±0.50 1.67±0.56 1.33±0.49 1.67±0.61

Mastic oil 0.33±0.33 0.33±0.33 0.33±0.33 0.33±0.33

Sesame oil 1.28±0.42 1.14±0.4 0.86±0.55 1.14±0.55

Prednisolone 0.71±0.36 0.43±0.20 0.14±0.14 0.57±0.30

Mastic oil enema 1.00±0.45 1.40±0.68 1.00±0.63 1.60±0.81

Figure 6 Effect of sesame oil and prednisolone (5 mg/kg) on MPO activity of rat

colon. Data are analyzed as mean ± SD. *P<0.05 in comparison with colitis group.
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intestinal mucosa are other important specifications of this

disease.2 Inflammation control and the reduction of drug

side effects are the main goals in the treatment of UC and

several herbal remedies could be good candidates to

improve parameters associated with colitic damage.

Five main substance classes comprise mastic are ter-

penes, flavonoids, phenol carboxylic acids, volatile oil,

and coumarines.14 Flavonoids and phenol carboxylic acid

contain radical scavenging properties and interest in

Pistacia lentiscus has been primarily due to its antioxidant

effects.

The current study demonstrated that the mastic signifi-

cantly reduced the total colitis index of the colon com-

pared to the colitis group in the acetic acid–induced model

of ulcerative colitis in rats. In the present study, the partial

reduction in acute inflammation by sesame oil, as indi-

cated by the decrease of MPO activity, could strengthen

the potential role of sesame oil as a potent anti-oxidant and

anti-inflammatory agent. Other inflammatory cytokines

like TNF-α and IL-6 in colon tissue clarified the anti-

inflammatory effects of sesame oil and mastic. Consistent

with earlier studies, Murthy et al reported intra-rectal

administration of mastic oil for its rapid onset of action,

which lowered the risk inherent in systemic administration

in the treatment of UC.15 Hosseini et al showed that the

honey reduced the ulcerative colitis inflammation when

administered rectally.16 In this research, we evaluated the

effect of mastic oil administered orally and rectally on

ulcerative colitis. This finding has not been reported pre-

viously, the difference between mastic oil and sesame oil

showed the anti-inflammatory effects of the two oils to be

significantly different. The dose of mastic oil (400 mg/kg)

did not result in the reduction of MPO level, but sesame

oil without P. lentiscus reduced MPO level. These results

show that adding P. lentiscus changed the concentration

and nature of sesame oil. On the other hand, mastic oil

preparation in sesame oil could change some parameters,

such as the MPO activity of sesame oil. Our results are in

agreement with previous studies, in which Tanideh et al

showed that Pistacia Atlantica oil can improve colitis in

rats with its anti-inflammatory activity.17 Another study

showed that mastic powder (100 mg/kg/day) administered

after 3 days could decrease inflammatory cytokines, such

as IL-10, amelioration of colitis histologically and signifi-

cant differences in colonic indices.5

The TNF-α and IL-6 from inflammatory cytokines are

involved in inflammatory reaction and UC treatment.18,19

The present data show that TNF-α levels were down-

regulated in the gut homogenate of mastic oil-treated rats

similar to the prednisolone group. Nevertheless, predniso-

lone decreased IL-6 levels more significantly than other

groups. Moreover, the beneficial effects of sesame oil

might be partly due to MPO-activity level. Nevertheless,

other immunological mechanisms might be involved,

which has to be clarified in future studies.

Figure 7 Effect of mastic oil (400 mg/kg) and prednisolone (5 mg/kg) on TNF-α.
Data are analyzed as mean ± SD. *P<0.05, in comparison with colitis group.

Figure 8 Effect of mastic oil (400 mg/kg) and prednisolone (5 mg/kg) on IL6. Data

are analyzed as mean ± SD. *P<0.05 in comparison with colitis group.
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Limitations
The limitation of the study was limited samples in each

group because the animal studies should be done under

ethical considerations.

Conclusion
Mastic oil in enema form reduces TNF-α significantly, simi-

lar to prednisolone and the control group. In our experiment,

MPO activity was reduced by sesame oil, but IL-6 did not

change significantly in mastic and sesame oil groups. The

total colitis index in the mastic oil group had decreased

significantly via oral administration and it is suggested that

mastic and sesame oils could be used as natural remedies to

lessen the ulcerative colitis inflammation.

Highlights
Mastic and sesame oil as two traditional medicines showed

anti-inflammatory properties and it is suggested that these

oils could be used as natural sources to alleviate the

inflammation of ulcerative colitis.
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