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ABSTRACT
Article Info: [T The Pathological symptoms of Alzheimer’s disease and the degeneration of nerve cells cause
Received: 02 Jan 2020 inflammation in these patients. This study aimed to investigate the effect of endurance training and saf-
Accepted: 23 May 2020 : fron extract on the plasma levels of interleukin 17 and 18 in Alzheimer’s rats by trimethyltin chloride.
Available Online: 01 Jul 2020 YEETEEE This experimental study was conducted on 32 male Sprague-Dawley rats weighing 180420
© grams. After Alzheimer’s induction (by the intraperitoneal injection of 80 mg/kg trimethyltin chloride),
the rats were randomly assigned into four groups: Control, training, saffron extract, saffron extract + train-
ing. The saffron extract was injected intraperitoneally at the dose of 25 mg/kg, daily, for eight weeks. Also,
the endurance training program consisted of incremental running on the treadmill at a speed of 15 to
20 m/min. The program was performed in 15 to 30 minutes sessions, three sessions per week, for eight
weeks. Finally, the obtained data were analyzed using two-way ANOVA at the P<0.05.
© B The results showed that exercise (P=0.10), saffron consumption (P=0.07), and the interaction of
Key words: exercise and saffron consumption (P=0.06) did not significantly affect interleukin 17, in rats. Also, exercise
Alzheimer, Exercise (P=0.68), saffron consumption (P=0.84), and the interaction of exercise and saffron consumption (P=0.57)
training, Saffron ex- © had no significant effect on interleukin 18, in rats.
tract, Interleukin 17, According to the results, it seems that exercise training and saffron extract do not affect the
Interleukin 18, Rats ©interleukin 17 and interleukin 18 in Alzheimer’s rats.
Extended Abstract the proinflammatory cytokines leads to further production
of AP42 plaques and other proinflammatory cytokines,
1. Introduction through the autocrine and paracrine pathways. Finally, this
sequence of changes leads to more neurodegeneration in
Izheimer’s Disease (AD) is considered as patients with AD [5].
a global challenge, regarding the increase
of old population in developing countries. No definite treatment has been defined for AD. HOWCVCI',
The AD symptoms and neurodegenera- some treatments decelerate and control the disease process-
tion stimulate the glial cells to secret pro- es. It has been shown that physical trainings decrease the
inflammatory cytokines. Moreover, the increasing level of damage to the nervous and immune systems, in patients with
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Figure 1. Mean and the Standard Deviation of IL-17 Changes in the Alzheimer’s Rats, by Group

AD [10]. Also, the use of medicinal plants, such as saffron is
proposed as another prevention and treatment [17]. Saffron
is used to treat the complications of neurological disorders
[25]. Yet, the inflammatory response to saffron remained to
be studied in AD.

Interleukin (IL)-17 acts as a central regulator of the inflam-
matory response in the brain [7]. Also, IL-18 is one of the
main regulators of the innate and acquired immune system
[8]. The expressions of IL-17 and IL-18 in neurons are posi-
tively associated with each other [9]. Studies have reported
inconsistent results on the association between aerobic ex-
ercise training and the plasma concentrations of IL-17 and
IL-18. Aerobic exercise training has led to both increase [12]
and decrease [11] in the plasma concentration of IL-17. Be-
sides, studies show that exercise decreases [13] or does not
affect [ 14] the plasma concentration of IL-18. Therefore, the
present study aimed to investigate the effect of endurance
training and saffron extract on the plasma levels of IL-17 and
IL-18, in trimethyltin chloride-induced Alzheimer’s rats.
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2. Materials and Methods

The study population included all the male Sprague-Daw-
ley rats in the Animal Care Center of Islamic Azad Univer-
sity, Marvdasht City, Iran. A total number of 32 rats were
selected as the study sample, based on the purposive sam-
pling method. All the rats had four weeks of age and 180+20
grams of weight. The selected rats were kept in the labora-
tory for a week to become adapted to the environment. Next,
the AD was induced with the intraperitoneal injection of 80
mg/kg trimethyltin chloride. The Alzheimer’s rats were ran-
domly assigned into four groups: training, saffron extract,
saffron extract + training, and control.

The endurance training program included incremental
running on the treadmill at a speed of 15 to 20 m/min. The
program was performed in 15 to 30 minutes sessions, three
sessions per week, for eight weeks. After the completion of
the training program, the plasma concentrations of IL-17 and
IL-18 were determined using ELISA kits. Then, the two-way
ANOVA was conducted to compare the differences in the
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inflammatory indices. Besides, the statistical analyses were
performed with SPSS-23 software.

3. Results

The two-way ANOVA represented that training (P=0.10),
saffron extract (P=0.07), and the interaction of training and
saffron extract (P=0.06) do not significantly affect the plas-
ma IL-17 levels, in rats. Also, the effect size was calculated;
the obtained eta values were 0.20, 0.24, and 0.26 for train-
ing, saffron extract, and the interaction of training and saf-
fron extract, respectively (Figure 1). The two-way ANOVA
was also used to compare the differences of IL-18 concentra-
tions in the Alzheimer’s rats. The results showed that train-
ing (P=0.68), saffron extract (P=0.84), and the interaction
of training and saffron extract (P=0.57) do not significantly
affect the plasma IL-18 levels, in rats. Also, the obtained eta
values were 0.01, 0.00, and 0.02 for training, saffron extract,
and the interaction of training and saffron extract, respec-
tively (Figure 2).

4. Discussion

The present results indicated that eight weeks of endur-
ance training, the use of saffron extract, and the interaction
of endurance training and saffron extract do not significantly
affect the plasma concentrations of IL-17 and IL-18, in Al-
zheimer’s rats. The reactions of IL-17 and IL-18 have not
been determined in the central nervous system. However,
it is suggested that physical training leads to the release of
cytokines in the bloodstream, and causes systematic effects,
such as neuroprotection. Moreover, the high levels of physi-
cal activity reduce the chronic inflammation [33]. Energy
consumption increases with the levels of physical activity,
thus, exercise that expends more energy is likely to have
more beneficial effects on the inflammatory condition. In the
present study, the inflammatory responses to aerobic exer-
cise may be influenced by the amount of consumed energy.
Consuming more energy, longer training programs lead to a
significant reduction in the inflammatory responses. Intense
exercise releases proinflammatory cytokines, which produce
anti-inflammatory cytokines, such as IL-2, IL-6, and IL-10.
The consecutive production of proinflammatory and anti-
inflammatory cytokines can initiate the production of IL-17
in peripheral blood and skeletal muscles [35]. Furthermore,
the increase in anti-inflammatory cytokines may justify the
decrease of [L-18 concentration [36].

Saffron has anti-inflammatory effects because it includes
flavonoids, tannins, saponins, and crocins [39]. Crocin is in-
effective at low doses [41], however, high doses of crocin
have improved hippocampal function [42]. The inflamma-
tory effects of saffron may be dose-dependent in Alzheimer’s
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patients. Also, the saffron’s absorption, effectiveness, and
adaptation to exercise have not been confirmed, regarding
variables, such as physical function, hematological indica-
tors, and body weight.

The main limitation of the present study was the lack of
measurement of other related inflammatory factors. The
measurement of inflammatory factors (such as IL-2, IL-6,
and IL-10) helps to explain and interpret the results, espe-
cially in AD. It is recommended to investigate the oxidative
damage indices following the consumption of saffron extract
and exercise trainings in Alzheimer’s rats.

5. Conclusion

According to the findings, exercise training and saffron ex-
tract do not affect the inflammatory factors, in rats with AD.
These results can be caused by the inadequate exercise inter-
vention period. However, manipulating the dose of saffron
extract and the consumption period may lead to clear results.
Few studies have been conducted on this issue, thus, further
research is required to confirm the effect of exercise and saf-
fron extract consumption on inflammatory factors in AD.
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