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ABSTRACT

Backgrounds and Aim: Aerobic exercise has proven benefits in treating and reducing the
incidence of complications of chronic diseases such as diabetes. In this study we evaluated the
effect of aerobic training on serotonin and tryptophan hydroxylase levels in hippocampus in
type 2 diabetic rats.

Materials and Methods: 30 rats were randomly divided into healthy control,diabetic control,
exercise diabetic groups. 2" and 3 groups were made diabetic by intraperitoneal injection of
streptozotocin (37mg/kg), two weeks after receiving high-fat diet. Groups of aerobic exercise
performed treadmill exercise 5 times/ week for 8 weeks with duration and intensity of 55min
/d and 26m/min respectively in the final weeks. 24 hours after the last exercise blood samples
and hippocampus tissue samples were obtained and concentrations of serotonin (ug/g) and
tryptophan hydroxylase were measured by Elisa and western blotting methods respectively.
We used ANOVA and Tukey post hoc test for data analysis.

Results: Statistical analysis showed that the diabetic group had significantly lower serotonin
levels compared to the healthy control group (P=0.001) and exercise diabetic group
(P=0.01).The mean tryptophan hydroxylase level of the diabetic groups were significantly
lower than that of the healthy control group (P=0.001). The amount of tryptophan
hydroxylase was significantly higher in the exercise diabetic group compared to that in the
diabetic control group (P=0.001)

Conclusion: In this study, diabetes led to reduction of serotonin and tryptophan hydroxylase
levels in the hippocampus. Also eight weeks of aerobic exercise increased tryptophan
hydroxylase level in the hippocampus of the diabetic rats.
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7 - Tryptophan hydroxylase (TPH)
¥ _ Serotonin 1A receptor (5-HT1A)
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2 _ cyclic Adenosine Mono Phposphate (cAMP)
? - Inositol triphosphate (IP3)

* - Diacylglycerol (DAG)

° - Protein kinase A

199G 133 § 3I3)a /7 @93 9 Cayy 8)93 / PLBWY)S ) eole 2lEkSls (ale alas


http://dx.doi.org/10.22102/22.2.12
http://sjku.muk.ac.ir/article-1-3108-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-14 ]

[ DOI: 10.22102/22.2.12 ]

19 lclawl aisl

)ﬁfﬁjﬁu\ﬁg Lg\j.g 3l S guge B) o9 Ql}_:,, u;_g,lf O’l‘ ‘:"-9:6‘
oty haael e DAt 5 Y s S5 S ofKas p s 6 S 5l 045 s
Sl G ol sl Sl S g S e e Wl 0T » Jae G5 el ple 5 iR

St Dlallls el (6500 (2 575 oBaws 3 Zabs
) A4 6 54

Reference

1. Oxenkrug G F. Increased plasma levels of xanthurenic and kynurenic acids in type 2
diabetes. Mol Neurobiol 2015; 52:805-810.

2. Cal?bria LK, Costa AV, Oliveira R J, Deconte SR, Rafael Nascimento R, Carvalho W
J, and et al. Myosins are differentially expressed under oxidative stress in chronic
streptozotocin-induced diabetic rat brains. ISRN Neuroscience 2013; 423931: 1-10.

3. Alipour M, Salehi2 I, Ghadiri Soufi F. Effect of exercise on diabetes-induced oxidative
stress in the rat hippocampus.Iranian Red Crescent Medical Journal 2012; 14:222-228.

4. Asghar S, Hussain A, Ali S M, Khan A K, Magnusson A. Prevalence of depression and
diabetes: a population-based study from rural Bangladesh. Diabet Med 2007; 24:872— 877.
5. Khamseh ME, Baradaran HR, Rajabali H. Depression and diabetes in Iranian patients: a
comparative study. Int J Psychiatry 2007; 37:81-86.

6. Li C, Ford ES, Zhao G, Ahluwalia IB, Pearson WS, Mokdad AH. Prevalence and
correlates of undiagnosed depression among U.S. adults with diabetes: the behavioral risk
factor surveillance system. Diabetes Res Clin Pract 2009; 83:268-279.

7. Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The prevalence of comorbid
depression in adults with diabetes: a meta-analysis. Diabetes Care 2001; 24: 1069—-1078.

8. Haghighatdoost F, Azadbakht L. Dietary treatment options for depression among
diabetic patient, focusing on macronutrients. Journal of Diabetes Research 2013; 421832:
1-10.

9. Zaki HF, Rizk HA. Role of serotonergic and dopaminergic neurotransmission in the
antidepressant effects of malt extract. Afr J Pharmacol 2013; 7:2960-2971.

10. Kim TW, Lim BV, Baek D, Ryu DS, Seo JS. Stress-induced depression is alleviated by
aerobic exercise through up-regulation of 5- Hydroxytryptamine 1A receptors in rats. Int
Neurourol J 2015;19:27-33.

11. Lee H, Ohno M, Shigeo Ohta S, Mikami T. Regular moderate or intense exercise
prevents depression-like behavior without change of hippocampal tryptophan content in
chronically tryptophan-deficient and stressed mice. ] PLOS ONE 2013 ; 8: €66996.
12.Roelands B, Meeusen R. Alterations in central fatigue by pharmacological
manipulations of neurotransmitters in normal and high ambient temperature. Sports Med
2010 ; 40:229 — 246.

13. Kim MH , Leem YH. Chronic exercise improves repeated restraint stress-induced
anxiety and depression through SHT1A receptor and cAMP signaling in hippocampus. J
Exerc Nutr Biochem 2014;18:97-104.

14.Lin TW, Kuo YM. Exercise benefits brain function: the monoamine connection. Brain
Sci 2013;3: 39-53.

15. Langfort J, Baran E, Pawlak D, Chalimoniuk M, Lukacova N, Marsala J,et al. The
effect of endurance training on regional serotonin metabolism in the brain during early

11994 133 § sI3)d /7 @93 § Gy 8393 / PLBW)S (S} eole alakils (ale alas


http://dx.doi.org/10.22102/22.2.12
http://sjku.muk.ac.ir/article-1-3108-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-14 ]

[ DOI: 10.22102/22.2.12 ]

O3 A3ha Culas 336G Vo

stage of detraining period in the female rat. Cellular and Molecular Neurobiology 2006;
26:1327-1342.

16.Gilbert ER, Fu Z, Liu D. Development of a nongenetic mouse model of type 2 diabetes.
Experimental Diabetes Research 2011; 416254:1-12.

17.rulson ME, Jacoby JH, MacKenzie RG. Streptozotocin-induced diabetes reduces brain
serotonin synthesis in rats. Journal of Neurochemistry 1986 ; 46:1068-1072.

18.Thorre K. Differential effects of restraint stress on hippocampal 5-HT metabolism and
extracellular levels of 5-HT in streptozotocin-diabetic rats . Brain Research 1997; 772:
209-216.

19.Miyata S, Yamada N, Hirano S, tanaka S I, Kamei J . Diabetes attenuates psychological
stress-elicited 5-HT secretion in the prefrontal cortex but not in the amygdala of mice.
Brain Research 2007; 1147:233-239.

20.Manjarrez GG, Neri-G?mez T, Herrera R, Antonio J, Herrera M, Montes AB,
Hernandez J. Brain serotonergic disturbances caused by diabetes mellitus are not reversed
by insulin treatment. Global Advanced Research Journal of Medicine and Medical Science
2015; 4 : 441-448.

21.Hussein J, Adoel-matty D, EL-Khayat Z, Abdel-Latif Y. Brain neurotransmitters in
diabetic rats treated with coenzime Q10. International Journal of Pharmacy and
Pharmaceutical Sciences 2012; 4: 554-557.

22.0xenkrug G. Insulin resistance and dysregulation of tryptophan kynurenine and
kynurenine — nicotinamide adenine dinucleotide metabolic pathways. Mol Neurobiol 2013
Oct; 48: 294-301.

23.Liu W, Sheng H, Xu Y, Liu Y, Lu J, Ni X. Swimming exercise ameliorates depression-
like behavior in chronically stressed rats: Relevant to proinflammatory cytokines and IDO
activation. Behavioural Brain Research 2013; 242: 110-116.

24 Kim TW, Lim BV, Baek D, Ryu DS, Seo JS. Stress-induced depression is alleviated by
aerobic exercise through up-regulation of 5- Hydroxytryptamine 1A receptors in rats. Int
Neurourol J 2015;19:27-33.

25.Chen H I, Lin L C, Yu L, Liu U F, Kuo YM, Huang AM, et al. Treadmill exercise
enhances passive avoidance learning in rats: The Neurobiology of Learning and Memory.
JNLM 2007;89:489-96.

26. Martin S A, Dantzer R, Kelley K W, Woods J A. Voluntary Wheel Running Does not
Affect Lipopolysaccharide - Induced Depressive-Like Behavior in Young Adult and Aged
Mice. Neuroimmunomodulation. 2014 ; 21: 52-63.

27 Herrera R, Manjarrez G, Hernandez J. Inhibition and kinetic changes of brain
tryptophan-5-hydroxylase during insulin-dependent diabetes mellitus in the rat. Nutritional
Neuroscience 2005; 8: 57-62.

199G 133 § 3I3)a /7 @93 9 Cayy 8)93 / PLBWY)S ) eole 2lEkSls (ale alas


http://dx.doi.org/10.22102/22.2.12
http://sjku.muk.ac.ir/article-1-3108-en.html
http://www.tcpdf.org

