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ABSTRACT

Carbon tetrachloride (CCl4) is used as a chemical intermediate in industries. It can be con-

¢ verted into toxic reactive products of trichloromethyl radical under the influence of cytochrome P450
Received: 25 Jan 2022 enzymes, and cause tissue damage, including liver damage, through oxidative stress. Liver transplanta-
Accepted: 23 Aug 2022 : tionis an effective treatment for liver failure but is limited due to the shortage of organ donors.
i [A9TEE This study aims to evaluate the effect of human mesenchymal stem cell-conditioned medium
(hMSC-CM) on the oxidative stress induced by CCl4 in rats.
[VETELEE Twenty-one adult male Wistar rats matched for weight were randomly allocated into three
groups of 7: control, treatment A (receiving CCl4), and treatment B (receiving CCl4+hMSC-CM). A single
dose of normal saline was injected into the rats in the control group. Treatment group A and B received
intraperitoneal injection of CCI4 along with olive oil with a ratio of 1:1. Twenty-four hours after CCl4
injection, the rats in group B were treated by injection of hMSC-CM for three consecutive days. Forty-
eight hours after the injection of hMSC-CM, blood samples were collected from all rats. Oxidative stress
markers including total antioxidant capacity (TAC) and malondialdehyde (MDA) were measured and the
data were analyzed using one-way analysis of variance in SPSS software, version 25.
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Keywords: [T There was no statistically significant difference in TAC and MDA levels between different groups
Mesenchymal stem ¢ (P>0.05). The highest levels of TAC was observed in treatment group B, and the highest level of MDA was
cell, Conditioned : observed in treatment group A.

medium, Liver, Oxida- : [T The hMSC-CM has no significant effect on the oxidative stress in the liver. It is possible to
tive stress, Rats : achieve significant results by increasing the duration of treatment.
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Extended Abstract
Introduction

s the body’s largest internal organ, the liver

plays an essential role in many physiologi-

cal processes. It is sensitive and vulnerable

to various types of toxins and microbes

[1]. Many drugs cause the production of
free radicals. If the amount of these radicals be more than
the antioxidant capacity, they can cause damage to bio-
molecules such as lipids of liver cell membrane [2]. Liver
transplantation is a treatment method for liver failure [3].
However, liver transplantation has limitations such as the
shortage of suitable donors [4-7]. Another method for
treatment of liver failure is the use of stem cells [8]. How-
ever, the direct use of mesenchymal stem cells has some
problems such as the stimulation of the immune system
[9]. Therefore, it seems necessary to find alternative
methods. In this study, we use product that include fac-
tors secreted from stem cells without the presence of stem
cells themselves so that we can avoid limitations such as
conditioned medium. We aim to investigate the healing
effect of a conditioned medium obtained from umbilical
cord stem cells on liver damage.

Methods

The study was conducted in two stages. The first stage
included the preparation of human mesenchymal stem
cell-conditioned medium (hMSC-CM) in the Biotechnol-
ogy Research Center of Tabriz Branch, Islamic Azad Uni-
versity. In the second stage, we assessed the effect of con-
ditioned medium on the total antioxidant capacity (TAC)
and malondialdehyde (MDA). In this study, 21 adult
male Wistar rats were used, which were obtained from
the Laboratory Animal Breeding Center of Islamic Azad
University, Tabriz branch. Rats were randomly divided
into three groups of 7 including control group, treatment
group A received carbon tetrachloride (CCI4), and treat-
ment group B received CCI4 and hMSC-CM under nor-
mal maintenance conditions. The control group received
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normal saline in a single dose of 2 cc/kg intraperitoneally.
Treatment groups A and B received intraperitoneal CCI4
at a dose of 2 ml/kg body weight and olive oil with a ratio
of 1:1[11, 12]. Twenty-four hours after CCI4 injection for
three consecutive days, the rats in group B were treated
by injection of hMSC-CM [13]. Twenty-four hours af-
ter the second injection of hMSC-CM, blood samples
were collected from all rats, and oxidative stress indica-
tors (TAM and MDA) were evaluated by diagnostic kits;
TAM was evaluated by the Ferric Reducing Ability of
Plasma (FRAP) method and MDA by the ThioBarbituric
Acid Reactive Substances (TBARS) method. One-way
ANOVA followed by Tukey’s post hoc test was used to
compare the means between different groups. Data anal-
ysis was carried out in SPSS version 25 software (IBM
Corp., Armonk, NY, USA).

Results

As shown in Table 1 and Figure 1, there were no sig-
nificant differences between groups in TAC (P=0.175) and
MDA level (P=0.478). As a result, hMSC-CM had no sig-
nificant effect on treating liver damage caused by CCI4 in-
jection. The lowest amount of TAC belonged to the group
treated with CCI4 (0.46 mmol/L), while the highest TAC
was observed in the group treated with CCI4 and hMSC-
CM (0.65 mmol/L). The lowest amount of MDA was
seen in the control group (2.20 pmol/L), while the highest
amount was in the group treated with CCI4 (2.61 pmol/L).

Discussion

Since the antioxidant effects of hMSC-CM have been
confirmed in previous studies [ 14], this paper aimed to in-
vestigate its effects on CCI4-induced oxidative stress. In
Ogali et al.’s study, the toxicity induced by CCI4 caused
a significant reduction in TAC of animals [15]. Since the
CCl4-induced oxidative stress is created through the pro-
duction of reactive oxygen species (ROS), a part of the
TAC of the tissue is used to deal with the oxides caused by
ROS. Therefore, reduced TAC in CCI4-treated animals is
reasonable [16, 17].

Table 1. TAC and MDA levels (Mean+SD) in different study groups

MeanzSD
Variables P
CCl4+hMSC-CM ccl4 Control
TAC 0.26+0.65 0.050.46 0.14+0.57 0.175
MDA 0.32+2.41 0.64+2.61 0.80+2.20 0.478

*One-way ANOVA.
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Figure 1. Comparing TAC and MDA levels in the study groups

Data were presented as mean (95% CI).

MDA is one of the most common oxidative stress mark-
ers [18]. The results of our study, consistent with the stud-
ies by Mohammadalipour et al. [19] and Okda et al. [20],
showed an increased level of MDA in the group treated
with CCI4. Considering the effect of CCI4 on ROS pro-
duction, a high level of MDA was expected. Considering
the role of antioxidant enzymes in dealing with ROS as
well as the results obtained in the present study, it can be
said that the use of h(MSC-CM may treat oxidative stress
by increasing the activity of antioxidant enzymes [21].
Amelioration of oxidative stress can reduce CCI4-induced
liver lesions. According to the study by Bahmani et al.
[22], treatment with hMSC-CM may lead to improve-
ment of antioxidant indices, but according to the present
study, the duration of hMSC-CM injection and the inter-
val between injections are influential factors of the sig-
nificance of the result and recovery. It can be concluded
that injection of hMSC-CM within 24 hours after causing
liver damage does not have significant effects on TAC and
MDA level. Different results may be obtained by increas-
ing the duration of treatment or increasing the number of
stem cells from which the medium was prepared.
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8. Superoxide Dismutase (SOD)
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10. Glutathione Peroxidase (GPX)

11. Total Antioxidant Capacity (TAC)
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19. Human Mesenchymal Stem Cell-Conditioned Medium (hMSC-CM)
20. IntraPeritoneal (IP)

21. Ferric Reducing Ability of Plasma (FRAP)

22. ThioBarbituric Acid Reactive Substances (TBARS)
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18. Dye exclusion staining
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26. human Mesenchymal Stem Cells (hMSC)
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23. Reactive Oxygen Spicies (ROS)
24. PolyUnsaturated Fatty Acids (PUFAs)
25. 4-Hydroxynonenal (4-HNE)
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