GMJ.2020;9:¢2001

O RIGINAL WWW.gmj.ir
WARTICLE

Received 2020-08-15
Revised  2020-09-11
Accepted 2020-10-10

The Short-Term Effects of Pistacia Lentiscus Oil
and Sesame Oil on Liver and Kidney Pathology of
Rats and Human Cancer Cell Lines

Maryam Ostovan !, Mohammad Hossein Anbardar 2, Hajar Khazraei 3™, Seyyed Mohammad bagher Fazljou !,
Zahra Khodabandeh *, Seyedeh Azra Shamsdin 3, Mostafa Araj Khodaei !,Mohammadali Torbati ®

'Department of Persian Medicine, School of Traditional Medicine, Tabriz University of Medical sciences, Tabriz, Iran
*Department of Pathology, Medicine Faculty, Shiraz University of Medical Sciences, Shiraz, Iran

*Colorectal Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

*Stem cell Technology Research Center, Khalili Street, Research Tower, Shiraz University of Medical Science, Shiraz, Iran
* Gastroenterohepatology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

¢ Department of Traditional Pharmacy, School of Traditional medicine, Tabriz University of Medical Sciences, Tabriz, Iran

Abstract

Background: Vegetable oils recently have been evaluated in many tissues. Pistacia lentiscus
(mastic) of the Anacardiaceae family and Sesamum indicum (sesame) of the Pedaliaceae fam-
ily are conventionally used in the management of gastrointestinal, lung, and skin illnesses.
This assay attempts to determine if the oral usage of mastic and sesame oils has any short-
term toxic effects in vivo on the rat and evaluate the human anticancer effect in vitro. Ma-
terials and Methods: Twenty-one male Sprague-Dewley rats were assigned to three groups
randomly: (A) control, (B) mastic oil (400 mg/kg), and (C) sesame oil (2cc/kg). The effects
of these oils were investigated by determining histopathological and stereological parame-
ters after six days, and the anticancer effects were evaluated on SW48, HepG2 human cell
lines. Results: A mild chronic interstitial inflammation was seen in just one kidney of mas-
tic oil group (B) and the other ones were normal. In the sesame oil group (C), mild chronic
interstitial inflammation was seen in six kidneys. In the liver samples of both groups, there
were no specific pathological findings. Different concentrations of mastic oil (0.1%-5%) re-
duced the cell viability of SW48, HepG2, HEK293t, and human fat cells. Conclusion: Mastic
and sesame oils have some side-effects on the kidney and might not be safe at high doses in
rats. Sesame oil did not have any toxic effect on HepG2 and HEK293t human cancer cells.
Mastic oil treatment has inhibited specific SW48 cells, so this oil seems to be a good adju-

vant to chemotherapy in colon treatments.[GMJ.2020;9:e2001] DOI:10.31661/gmj.v9i0.2001
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Introduction

he Pistacia lentiscus (var.chia) tree is

from Anacardiaceae family with a height
of 4 meters produces reddish or yellowish nat-
ural resin gum (mastic), which grows all over
the Mediterranean region [1]. Some studies
on the essential oil of mastic gum reported the
anti-inflammatory, anticancer effects, antibac-
terial, antifungal, and antiviral activities [2-4].
Mastic is consumed as a traditional treatment
in Mediterranean region, especially Iran [4].
Plentiscus was used in the gastric ulcer treat-
ment [5-6] and healing burns [7]. In one study,
Plentiscus fatty oil consumed by rabbits rec-
tally significantly reduced the alanine and as-
partate transaminase in the plasma. They did
not report any significant toxicity on the liv-
er and renal functions after using Plentiscus
[8]. In one study, the effect of mastic resin
of Pistacia atlantica was investigated in bile
duct cancer, pancreatic carcinoma, gastric ad-
enocarcinoma, and colonic adenocarcinoma,
reporting the suppression of cell proliferation
[9]. Sesame oil demonstrated the anti-inflam-
matory and repair effect but might produce an
allergic reaction [10]. It has antihypertensive,
neuroprotective, and anticancer effects [11].
In one animal study, sesame oil showed a
hepatoprotective effect against oxidative liv-
er injury, and reduced the lipid peroxidation
by elevated serum liver antioxidant enzymes
[11]. In traditional medicine, mastic (with ses-
ame oil) is usually used for therapeutic aim
or as a flavoring agent without any reported
toxicity [12]. According to the above-men-
tioned points and the commonly usage of
mastic in gastrointestinal problems, we want
to use the mastic and sesame oil orally for rats
and measure if it shows any short-term toxic
effects. The kidney and liver are two major
organs with vital roles in human physiology
like synthesis of useful components and me-
tabolism and excretion of macromolecules.
Some natural products cause liver or kidney
damages and abnormalities.
To the best of our knowledge, the toxicity of
mastic and sesame oils in normal tissues of
the liver or kidney has not been reported so
far, and the effects of mastic and sesame oils
have not been evaluated in colon cancer cell
line.Our study aimed to investigate the short-
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term effects of mastic and sesame oil on the
kidney and liver in rats in vivo six days after
oral administration and in vitro cell viability
assessment on human colon cancer cell line.

Materials and Methods

The present study was approved by ethics
committee of Shiraz University of Medical
Sciences (IR.SUMS.REC.1399.813).

Chemicals

Formalin, acetic acid, DMSO and diethyl ether
were purchased from Merck Co.(Darmstadt,
Germany). Sesame oil was purchased from
Moosavi Co. (Kazeroon, Iran). Trypsin 0.25%
(Shellmax, China) was used for the cell cul-
ture.

Mastic Oil Preparation

Mastic (the resin from Plentiscus) was pur-
chased from herbal shop (Shiraz, Fars, Iran).
It was identified in Department of Pharmacog-
nosy (Shiraz University of Medical Sciences).
40 g of mastic was dissolved in 200cc sesame
oil (in boiling water). Then, the solution was
mixed to become uniform [13]. The dose of
mastic oil (400 mg/kg) was chosen based on
traditional references [12, 13].

Animals

A total of 21 male Sprague-Dewley rats (6-8
week old) weighing 200-250 g were pur-
chased from the animal lab (Shiraz University
of Medical Sciences, Shiraz, Iran). All the rats
were kept in temperature and humidity-con-
trolled rooms (20-23 °C, 50-60 %) in 12-h
light/12-h dark cycle and free access to stand-
ard laboratory chow with tap water ad libitum
in stainless steel cages according to the local
guidelines in Shiraz University of Medical
Sciences.

Experimental Design

The following groups were designed and the
rats were allocated into three groups: Sham
group (n=7): (A) normal saline (2 ml/kg/day);
and Treatment groups (n=7): (B) mastic oil
(400 mg/kg/day), and (C) sesame oil (2 ml/
kg/day). Medication was used daily via oral
gavage for six consecutive days.
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Histopathological and Histomorphometric
Assessment

The animals were sacrificed on the seventh
day and their kidneys and livers were excised.
The tissue samples fixed in formalin were
dried, embedded in paraffin, and then cut into
slices of 5 pum thickness. Then, the slices were
dyed by hematoxylin and eosin method. The
renal cortex part and the renal medulla, prox-
imal and distal convoluted tubule diameters
were assayed and glomerulus diameter and
capsule’s thickness, Henle’s loop, and collect-
ing ducts were measured.

Impact of Mastic and Sesame Oil on Human
Cellular Viability in Vitro

Human colon cancer cells SW48, liver can-
cer cells HepG2, embryonic kidney cells
HEK?293t, and human fat cells were kept in
DMEM with penicillin 50U/ml and strepto-
mycin 50pg/ml with 10% fetal bovine serum
(Shellmax, China). 5000 cells/well were incu-
bated in a 96-well plate for 24 h. Then, cells
were treated for another 48 h with different
dilutions of mastic and sesame oil (0.1%,
0.5%, 1%, 5 % with 0.1% DMSO), in tripli-
cate. 5-FU (Ebefluoro, Iran), was used as the
control treatment, and well dissolved in the
DMEM media. The cell viability was deter-
mined after treatment of mastic and sesame
oil by MTT (3-(4, 5-dimethylthiazol-2-yl)-2,
5-diphenyltetrazolium bromide, Sigma, USA)
assay in 570nm. Data is presented by percent-
age of cell viability (%) in comparison with
the untreated cells (the viability 100%).

Statistical Analysis

The in vitro experiments were performed in
the sets of triplicate for 48hr and statistical
data were presented by mean value of + stand-

ard deviation. All the experimental data were
analyzed by the unpaired student t-test, using
SPSS (version 18; SPSS Inc. Chicago, USA).
The P<0.05 was considered as significant val-
ue.

Results

Effect of Mastic and Sesame Oil on Histo-
pathological Features and Histomorphomet-
ric Measurements in Rats

The group A showed no histological damage;
hence, the mucosa had an intact epithelium. In
one kidney (group B), a mild chronic intersti-
tial inflammation was detected (Figure-1A),
and the group C, showed mild chronic inter-
stitial inflammation in six kidneys (Figure-1
B). There were no specific pathological find-
ings in the liver samples of the two treated
groups B and C (Figure-1 C). All the experi-
ments were repeated three times in the kidney
of all rats (Figure-2 and 3). The renal cortex
and image of the renal medulla demonstrat-
ed that the glomerulus diameter and capsule’s
thickness in two groups B and C were reduced
significantly (P<0.001). The proximal convo-
luted tubule decreased in both groups, but the
distal convoluted tubule diameter did not sig-
nificantly change. Henle’s loop and collecting
ducts significantly decreased in both groups
(Figure-3). In the group B, the Henle’s loop
diameter was significantly different with the
group C (P=0.001).

Effect of Mastic and Sesame Oil on Human
Cellular Viability

All the experiments were repeated three
times. Human cancer cells SW48, HepG2,
HEK293t and human fat cells were used in
the MTT test. In Table-1, mastic and sesame

Figure 1. Mastic group. A: Section from kidney shows no pathologic change. B: Section from kidney shows focal interstitial inflammation.

C: Section from liver shows no pathologic change. (H&E, x200)
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Figure 2. A comparison of the renal tissue in experimental groups. (A, D) The normal tissue. (B, E) The renal tissue after the adminis-
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tration of sesame. (C, F) the renal tissue after the administration of mastic. (H and E, x400). images A, B, and C show the renal cortex
part and images D, E, and F of the renal medulla. The arrow in A, B, and C indicate glomerulus diameter and capsule’s thickness. PCT:
proximal convoluted tubule; DCT: Distal convoluted tubule diameter; H: Henle’s loop, and CT: Collecting ducts.

oil dilutions (0.1%-5%) decreased the cellular
viability over 48 hours, but it was higher in
comparison with 5-FU as a control drug for
cancer treatment.

Discussion

We treated the rats orally with mastic and
sesame oil for 6 consecutive days to show if
these oils have any short-term toxic effects.
In addition, cancer cells were incubated for
48 h with these oils to measure the cell via-
bility. In our results, the liver samples had no
specific pathological findings, but there was
mild chronic interstitial inflammation in the
kidney of mastic and sesame oil groups. Re-
sults in the renal cortex and medulla demon-
strated that the glomerulus diameter, capsule’s
thickness, Henle’s loop, and collecting ducts
diameters decreased in both groups signifi-
cantly. In another study, fatty oil of P./entiscus
was rectally administered for white male New
Zealand rabbits, and the functions of liver and
kidney were normal [8]. A chronic investi-
gation demonstrated that mastic (high dose)
increased the liver weights after 13 weeks
[14]; however, we did not detect any damage
in the rat’s liver, while other studies showed

hepatoprotective effects of mastic oil in rats
exposed to CCl4 [15] and intoxicated liver of
rabbits by mercury [16]. In one animal study,
hepatotoxicity that induced by lead acetate
and treatment of sesame oil (5 ml/kg orally)
after 30 days showed hepatoprotective effect.
The structural changes in the liver significant-
ly were improved by sesame oil. The alanine,
aspartate aminotransferase, alkaline phos-
phatase and y-glutamyltransferase activities
were reduced, and total proteins and albumin
were elevated [17]. Also, in a study by Hsu
et al., sesame oil potently attenuated damage
of kidney and liver that induced by cisplatin
through inhibiting the lipid peroxidation [18].
In an animal study by Hassanzade Taheri et
al., using sesame oil increased the kidney and
cortical volume and showed renal fibrosis.
They suggested that renal deformities, such as
fibrosis, dilatation, and tubular defects might
be caused by high concentration of sesame
oil. Hassanzade-Taheri et al. showed that
sesame oil significantly increased the liver
weight in rats [19]. On the other hand, in a
study by Soleiman et al., sesame oil had renal
and hepatoprotective effect against cyperme-
thrin-induced degenerative and pathological
changes [20]. In the present study, mastic oil
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Figure 3. The results of histomorphometric parameters in different groups. (Mean + SD). PCT: proximal convoluted tubule diameter; DCT:
Distal convoluted tubule diameter.

*P<0.05, Control group vs. sesame and mastic groups.

1p<0.05, sesame vs. mastic group.
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Table 1. Cell Viability (% of control) Was Measured Using the MTT Test after Exposure of the SW48, Fat,
HepG2, and Hek293t Cells to Mastic Oil, Sesame Oil, and 5-fluorouracil (5-FU) for 48 h.

. Dilutions (%) / Cell viability (%)
Cell lines Treatments concentration (ug/ml) (Mean=SD) P-value
5 50.0+15.1 0.024*
1 60+45.4 0.322
Mastic oil 0.5 68.1+38.0 0.726
0.1 77.8£29.5 0.341
0.05 83.1+43.8 0.566
5 61.8+58.3 0.946
Sw4s 1 87.9+64.0 0.581
Sesame oil
0.5 100+5.9 0.067
0.1 100+£27.2 0.132
250pg/ml 15.246.9 0.034*
100pg/ml 20.7+2.4 0.02*
5-FU
10pg/ml 29.1+3.4 0.082
lpg/ml 73.7+£36.5 0.582
5 44.3+13.6 0.522
1 74+19.7 0.351
Mastic oil 0.5 77.1£67.6 0.126
0.1 86.3+£20 0.176
0.05 95.1+£34 0.271
5 48.7422.9 0.042%*
Fat cell
Human ] 1 66.1+£29.7 0.102
Sesame oil
0.5 83.4+17.7 0.678
0.1 100+£24.1 0.317
250pg/ml 23.3+5.2 0.017*
100pg/ml 67+28.1 0.330
5-FU
10pg/ml 69.7+24 0.128
lpg/ml 80.6+10.2 0.191
0.5 100 1.00
Mastic oil 0.05 100 1.00
0.005 79+10.3 0.654
0.5 100 1.00
HepG2 Sesame oil 0.05 100 1.00
0.005 100 1.00
250pg/ml 20.2+£2.4 0.014*
100pg/ml 25.6£7.9 0.032*
5-FU
10pg/ml 35493 0.076
lpg/ml 56+10.4 0.123
Continue in the next page
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Continue of Table 1. Cell Viability (% of control) Was Measured Using the MTT Test after Exposure of the
SW48, Fat, HepG2 and Hek293t Cells to Mastic Qil, Sesame Oil and 5-fluorouracil (5-FU) for 48 h.

0.5%
0.05%
0.005%
0.5%
0.05%
0.005%
250pg/ml
100pg/ml
10pg/ml

Mastic oil

Sesame oil
Hek293t

5-FU

lpg/ml

100%+0.0 1.00
100%+0.0 1.00
100%+0.0 1.00
100%=0.0 1.00
100%+0.0 1.00
100%=+0.0 1.00
6.7+0.9% 0.008*
7.9+1.2% 0.024*
51.0£12.6% 0.234
81.3+£12.5% 0.542

Compare to control group (full viability 100%).* P<0.05 (Student’s t-test).

dilutions (0.1-5%) decreased the cellular vi-
ability of SW48 and fat cells over 48 hours
in a dose-dependent manner. Also, the oils
showed some degree of cellular toxicity on
human fat cells. These oils had no effects on
HepG2 and HEK293t cells. Mastic showed
the selective cytotoxicity against SW48 cells.
The chemotherapeutic agent, 5-FU (100 pM),
reduced cell viability to 70-85% of colon can-
cer (Caco-2) cells [21], while it reduced cell
viability to 20.7% of SW48 cells in our study.
In one study, P.Lentiscus oil had no damage
on the gastrointestinal mucosa and no altera-
tion in cell proliferation [22]. Mastic oil in our
study is completely different from P.lentiscus
oil in their study [22]. We used mastic gum in
sesame oil solution, but they used P.lentiscus
fruit extract of essential oil. Mastic was effec-
tive on gastro-duodenal ulcer treatment [6]. In
another study, mastic showed a potential role
in the preneoplastic lesions formation in the
rat liver [23]. On the other hand, our treatment
of mastic oil showed inhibitory effects on the
cell lines. Thus, the current data confirm the
effect of mastic as a promising anti-neoplas-
tic adjunct to cancer treatment. Future in vitro
studies should investigate mastic and sesame
oil on cell invasion, proliferation and growth
analysis to identify the phenotypic changes of
the colon cancer cells after mastic treatment.
Further studies are warranted to identify the
active compound (s), which selectively inhib-
it (s) the cell violability in colon cancer and

fat cells. Also, it is recommended that some
studies should be performed to find mastic
and sesame oil pharmacological mechanism
of action in vitro and in vivo.

Conclusion

Mastic and sesame oil have some side effects
on the kidney and might not be safe at high
doses in rats. These oils did not show any ef-
fects on HepG2 and HEK293t human cells.
Mastic oil treatment has inhibited specific co-
lon cancer cells, but due to its inhibitory effect
on cell proliferation, this oil might be a good
candidate for anti-tumour effect used in colon
treatments.
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