JAHSSP http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2025.30691.1762

Journal of Applied Health Studies in Sport Physiology

Volume ?, Number ?
?2-2?

Original Article a Open Access

Combined Effects of Endurance Training and Spirulina on proBDNF/p75NTR

and NF-kB Apoptotic Signaling in Streptozotocin-Diabetic Rats
Zeinab Rezaee ", Sayyed Mohammad Marandi !

Receive 2025 June 07; Accepted 2025 October 05

Abstract

Aim:  Apoptosis is a progressive disorder in diabetes that gradually affects nerves and tissues.
Lifestyle modification is one of the approaches to combat diabetes-related complications, which
is why exercise and proper nutrition have always been emphasized by specialists. This study
investigates the effect of 6 weeks of endurance training combined with spirulina
supplementation on the expression of apoptosis-inducing factors in the hippocampus off
streptozotocin-induced diabetic rats. Methods: A total of 28 male Wistar rats were dividedﬂs
4 groups by intraperitoneal injection and a single dose of streptozocin (50 mg/kg) including; 1.
Diabetes control group, 2. Diabetes + Spirulina group, 3. Diabetes + Exercise group an
Diabetes + Exercise + Spirulina group. The exercise program of the exercise groupsiStanted for an . QR. code .t‘.’ see  the
20 minutes at a speed of 14 cm/s and continued for 45 minutes at a speed of 24%Cm/s Wi the Accomp ng V'de?’ or visit

sixth week. Spirulina was administered at a rate of 500 mg/kg body weight via gavages#8 hoursy J aruntv.ac.Ir

after the last exercise session, hippocampal expression of proBDNF/p75NeR a -kB genes
was evaluated by RT-PCR method and statistical analyses were ppr'ed mSPSS-Zﬁ
software and one-way ANOVA method. Results: The inteuon meth Physiology, Faculty of Sport
downregulation of the studied genes compared to the diabetes Moup. A sig t Science, University of Isfahan,
decrease in proBDNF and NF-«B expression at the p<0.001 leyel and p"expression at the Isfahan, Iran.

p<0.01 level was observed in the combined exercise gr.d to‘gbej.es group. *(corresponding author)
There was a difference between the single intervenﬂorﬁroumm pmxpression
(p<0.05). Conclusion: Endurance exercise and spirulii@ySupplementation effedfively regulate
apoptosis in diabetes, suggesting potential benefits mmg neuro‘ical, metabolic, and
cognitive impairments in diabetic patients.
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Extended abstract

Background

One of the cellular processes that play an important role in regulating the balance between cell death and tissue growth is
called apoptosis. This process, which is one of the types of programmed deaths, generally affects cells in two external
and internal pathways. Cell death occurs after binding to different receptors. Researchers are always looking for a way to
reduce the factors associated with cell death and activate cell death inhibitor pathways. It seems that the simultaneous use
of curcumin along with high-intensity interval exercise can be considered as a useful strategy in reducing apoptosis caused
by various factors (oxidative stress). Therefore, this study aimed to investigate the effect of training-induced adaptation
and curcumin supplementation and adaptation due to chronic distribution of H>O, on accumulation of TNF-a, NF-xB and
Fas genes in hippocampus of rats.

Materials and Methods
The research was a fundamental and experimental research in terms of the method. Th
was 50 Wistar rats with an average weight of 20 £200 gr at 8-10 weeks old that were pur
of Medical Sciences Research Center and transferred to animal laboratory .

1 sample of this study
rman University

Experimental design

Rats were randomly divided into five groups: 1) healthy control, 2) control nated water, 3) curcumin
and hydrogen peroxide group, 4) high intensity interval trainin ide 5) hydrogen peroxide
supplementation group and interval training (each group consiste . i experiments were done
according to ethical guidelines and license of Kerman Univers f es with IR number. KMU.

REC.1396.1562 is done.
Training protocol

Induction of oxidative stress: Rats were divided ia ine, 2) hydrogen peroxide (H20.), 3) high intensity
interval training + curcumin supplementation +

H,0O; at a dose of 1 mmol/kg of their body weight

Curcumin Administration: Curcumin group ra gd 150 mg/kg of pure curcumin in combination with
methylcellulose.

Determination of maximum rats: At first, 5 mimgWarm-up was done very slowly and approximately equal to
8 m/min on ro rm-up, the exercis was performed to the extreme level of fatigue, which
started at 10 per 3 minutes ustil the rats could no longer run.

High-intensity terval group training at 80% of maximum speed was performed on rodent
treadmill for 8§ wee The training duration was 27-35 minutes in each session, which included 6
minutes of warm-up nsities and the main program consisted of two parts of intense rotation with
intensity of 80% maxim light rotation with 40% maximum speed.

Extraction of laboratory animal tissue: To collect the samples, the animals were anesthetized with a combination of
xylazine (10 mg/kg) and ketamine (80 mg/kg) by intraperitoneal injection. Then the brain was removed with utmost care
by cutting the skull of the animal. The brain was then washed in physiological serum. The other samples were immediately
frozen using liquid nitrogen and transferred to the freezer at -80 for further measurements.

Assessment of studied factors: Gene expression was performed using Real Time-PCR. Then, Total RNA extraction,
extraction of extracted RNA (OD) concentration from tissue by bio photometer (NanoDrop1000), cDNA synthesis was
performed. Finally, real-time data were analyzed.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, one-way ANOVA test was used for
comparison between groups and control group and then Tukey's post hoc test was used to compare the differences between
groups.

Results
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The results of one-way analysis of variance for FAS variable showed that there was a significant difference between the
studied groups (F=49.44 and P=0.0001). The results of one-way analysis of variance for TNF-a variable showed that
there was a significant difference between the studied groups (F=8.87 and P=0.0001). Based on the results of one-way
analysis of variance for NF-kB variable, there was a significant difference between the studied groups (F=29.93 and
P=0.0001). Based on the findings of the study, 8 weeks of high-intensity interval training and curcumin supplementation
led to a significant reduction in apoptosis indices of brain hippocampus tissue in rats, indicating the protective effect of
high-intensity interval training from hippocampal tissue of rats through optimal regulatory pathways of apoptotic indices.
Also, induction of hydrogen peroxide dose was associated with a significant increase in expression of Fas, TNF-a, NF-
kB genes and 8 weeks of training led to a significant reduction in these genes in hippocampus tissues of rats.

Discussion
In previous studies, the rate of apoptosis was not decreased after two months of continuous training in the hydrogen
peroxide group which is probably due to the balance in the pre-apoptotic and anti-apoptotic proteins. It seems that
curcumin consumption in oxidative stress induced conditions has been effective on Fas, TNF-gand NF-kB indices, which
may be due to the sufficient amounts of curcumin supplements in hippocampus of rats d to training time and
induction of oxidative stress. Various other studies have shown that curcumin inhibits TNF-o and thereby reduces
apoptosis. It seems that curcumin supplementation in oxidative stress induction conditi

induction of oxidative stress.
Article message

According to the research findings, exogenous injection of H>O, lead case inneuronalapoptosis. The protective
effects of high-intensity interval training against apoptosis of hippa S
anti-apoptotic protein and proapoptotic suppressive index andmi ] ers and also curcumin effects can
improve the antioxidant status of hippocampus.
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Sequences of primers

proBdnf  F-5" ACTCGCAATGCCGAACTACC 3’

R-5" CCTTATGAACCGCCAGCCAAT 3’

p75 F-5" GGTCACGCAACCTGICTT 3’

R-5" GGCTTCATCCCAGCATCA 3’

NF-kB F-5"CGCAAAAGGACCTACGAGAC 3’

R-5"TGGGGGAAAACTCATCAAAG 3’

Gapdh F-5" CTAGAGACAGCCGCATCTTCTTG 3’

R-5"AATCCGTTCACACCGACCTTC 3’
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