e-""‘:?"%f\ Journal of Practical Studies of

% | W
% )
4l

Effects of eight weeks of aerobic exercise and garlic supplementation on the gene

Biosciences in Sport

expression of neuroinflammatory markers in a rat model of reserpine-Induced
parkinson’s disease

Rana Ahadi Agha hasanbeiglo ', Seyedeh Ommolbanin Ghasemian *

1. Graduated.of D.V.M, Department of Veterinary Medicine, Sho.C., Islamic Azad University, Sh Iran
(orcid.org/0000-0000-3102-610X).
2.* Asociated Professor at Department of Veterinary Medicine, Be.C., Islamic Azad Univers ahan, Iran

(orcid.org/0000-0002-4805-3553).
*Corresponding Author Address: Department of Veterinary Medicine, Be.C., Islamic Aza@d/University, Behbahan,
Iran Email: Ommolbanin.Ghasemian@iau.ac.ir

Extended Abstract
Background and Aim: Parkinson’s disease (PD) is the second most commop

<

pression in the brain. Dietary and herbal

ela odegenerative disorder after

Alzheimer’s disease. Experimental studies in animal models of PD indicate lar a€robic training can improve motor

performance, reduce neuronal damage, and decrease inflammatory cytoki

interventions have also been investigated for their anti-infl an roprotective effects. Garlic (Allium sativum) is

widely studied because of its bioactive compounds incl cin, diallyl sulfide, and S-allyl cysteine. Considering that

exercise influences systemic immune regulation and neuro signaling while garlic directly targets inflammatory

pathways and oxidative stress, their combination may produce &ynergistic effects. Therefore, the present study aimed to

investigate the effects of 8 weeks of aerobic exergise ined with garlic supplementation on the expression of pro- and
anti-inflammatory cytokines (IL-17, IL-23, ILaA10, a ) in the brain tissue of rats with experimentally induced Parkinson’s
disease.

Materials and Methods: This ex| ental study used a post-test control group design. Thirty male Sprague-Dawley rats

access to food and w. e week of acclimatization, rats were randomly assigned to five groups (n=6): healthy
control, PD control bic cise, garlic supplementation, and aerobic exercise plus garlic supplementation. Parkinson’s
disease was igdu using a reserpine-based protocol under Ketamine/Xylazine anesthesia to simulate dopaminergic
e“symptoms. To confirm the development of a parkinsonian phenotype and evaluate the severity of

-induce otor deficits, the following standardized behavioral tests were performed: the rotarod test, the rearing

dtest. The aerobic training protocol was adapted from Moradi et al. (2019). Rats performed treadmill running

three sessions per week for eight weeks, including warm-up, moderate-intensity running, and cool-down periods with
gradually increased duration and intensity. Animals in the garlic group received garlic extract by oral gavage at a dose of 500
mg/kg body weight daily for eight weeks. The combined group received both aerobic training and garlic supplementation.

Forty-eight hours after the final training session, animals underwent a 12-hour fasting period. Rats were anesthetized with
intraperitoneal ketamine (75 mg/kg) and xylazine (25 mg/kg). Brain tissues were collected and stored at =70 °C until analysis.

The expression levels of IL-8, IL-10, IL-17, and IL-23 were measured using ELISA and quantitative real-time PCR
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(qQRT-PCR). Statistical analysis was performed using SPSS version 22. Group differences were assessed using one-way
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ANOVA followed by Tukey’'s post hoc test. A significance level of p<0.05 was considered statistically significant. All
procedures were approved by the Ethics Committee of Islamic Azad University, Behbahan Branch.

Findings: The results demonstrated that parkinsonian mice exhibited a significant impairment in motor performance

compared with healthy control mice. Specifically, muscle strength and balance, as assessed by the rotarod tesi#@s well as
motor function and exploratory activity, as assessed by the rearing test, were significantly reduced in parki ice
relative to the healthy control group (p < 0.05). Furthermore, the load test revealed a significant increase 4 SC igidity

in parkinsonian mice compared with healthy controls (p<0.05).

in IL-17 was found in the exercise plus garlic supplementation group (0.42-f
in the same group (2.36-fold).

=0. IL-17 (p = 0.001), and IL-8 (p = 0.001) levels
ealthy“control group. In the garlic supplementation and
ificantly higher than those observed in both the disease

Tukey’s post hoc analysis revealed that IL-10 (p = 0.035),
were significantly lower in the disease control group th
exercise plus garlic supplementation groups, IL-8 levels were
control and exercise-only groups (p < 0.05). Moreover, IL-10 conct
entation group alone (p = 0.002).

rations in the exercise plus garlic supplementation group
were significantly higher than those in the garlic su

IL-23 levels were significantly lower in the g entation (p = 0.001), exercise (p = 0.004), and exercise plus garlic
th the disease control group. Likewise, IL-17 concentrations were
significantly reduced in the garlic supplementation (p = 0.001), exercise (p = 0.004), and exercise plus garlic supplementation

(p =0.001) groups relative to the econtrol group. Furthermore, IL-17 levels in the exercise plus garlic supplementation

supplementation (p = 0.001) groups compa

group were significantly lower thal thos€'in both the garlic supplementation group alone (p = 0.004) and the exercise-only
group (p = 0.001).

Variables Groups MeantSD

IL-10 Healthy Control 1.00 + 0.06 1.30 109.04 0.001° 0.95
Disease Control 0.75+0.03 1.00
(pg/mL) Garlic 1.62 + 0.05 1.60
Exercise 0.58 £ 0.03 0.80
Exercise + Garlic 1.97 £ 0.29 1.90
Healthy Control 1.00 £ 0.07 0.28 1408.57 0.001 0.99

Disease Control 3.55+0.08 1.00
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IL-23 Garlic 1.86 £ 0.09 0.52
Exercise 3.17 £ 0.06 0.89
(pg/mL) Exercise + Garlic 1.23+£0.03 0.35
IL-17 Healthy Control 0.97 £ 0.08 0.19 203.78 0.001" 0.97
Disease Control 5.01+£0.23 1.00
(pg/mL) Garlic 2.76 £0.13 0.55
Exercise 4.35+0.21 0.87
Exercise + Garlic 2.10 £ 0.06 0.42
IL-8 Healthy Control 19.08 £ 1.11 2.12 215.24 0001 Q97 ’
Disease Control 8.91+£0.70 1.00 V
(pg/mL) Garlic 11.44 £ 0.91 1.28 O
Exercise 18.40 + 1.00 2.06 ]
Exercise + Garlic 21.05+0.53 2.36 A’

0; 1723: Interleukin-23; IL-17:

sregulation of inflammatory cytokines
L-17 and IL-23 and reduced levels of

*indicator of significance difference between groups at p<0.05. IL-10: Interl

Interleukin-17; IL-8: Interleukin-8.

Conclusion: In this study, reserpine-induced PD models exhibited a prono

in brain tissue, characterized by elevated levels of the pro-inflammatogymediate

the anti-inflammatory cytokines IL-10 and IL-8. Both aerobicgXe lic supplementation significantly improved this
V Q. harmacological strategies for modulating PD-associated

ed greater improvements than either treatment alone,

inflammatory profile, underscoring their potential as effe
neuroinflammation. Importantly, the combined intervention pro@
indicating a synergistic interaction between structured physical activity and targeted nutritional supplementation. These

findings emphasize the therapeutic relevance of in ing lifestyle-based approaches to attenuate inflammation-driven

mechanisms implicated in PD pathology.@olle sults support the combined use of aerobic exercise and garlic

supplementation as a promising compleme str y to reduce neuroinflammation and potentially enhance
neuroprotective pathways in PD. Further experi tal and clinical studies are required to elucidate the mechanisms

involved and confirm translational icability.

Keywords: Aerobic exercise, Ga lement, Inflammation, Parkinson, Neuroprotection.
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