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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.

Key Words: Aerobic Training, Diabetes, Depression.

Received: Jun 29, 2016  Accepted: Jan 22, 2017


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 2025-10-26 ]

[ DOI: 10.22102/22.2.12 ]

18- Po/ 11994 133 g 313)d / @03 9 Gy 8)93 / OLwy)S A}y eole alakils ¢ale alas

oS gmdd 3o g g 95 5 9 igig v 3 (G319 (39 903 AR el il
Y &9 Lo s ige

" halow! 4T "oy 57 Slgs a9 £13 dr ¢ 3l ol Cpaal 5

Ol e o&ils o205 pole 5 ok o oSS By S5 00 S e Bins e LS )

Ol e oKl ¢ (55 poe 5 gty o5 oS (3505 S5 05,5 coshins 3t slhskul Y

Opl G o (S5 ke ol colasl p e Dl 38 a6l (gt Slskial Y

CEAYYTARYOA Ll ol (e st ) Ol s o (5 ek 5 iy S 3 0t s o5 655558 6 ST (S il
ameneh.esmaeili@yahoo.com

23 505 Cals e Sl e ie Saslen So0lse ST 5 Olays 53 slods ol (Sbl e (6518 DLy o3 IBUD § A )
LY g5 mbo Sl ise alS son 4l S 5,008 0b 52 5 5 (s 2 S518 Ll 6 U )ls Al Gudiond )
ple o

Sisomdl (23 2 a3 Y (A3 SRS (e S8 0y S¥ 4 Bslar b 4 5 gl s e ™0 g3 (99
OV ME/KE) s 555 55 ol ¢ Blis 3933 3155 b oy (5108 | ey 42in 53 0kd 2L 51 ¥ Y (glaey Solids
S ls in 55 & SUs 5 Do L 013 S5 o) p aia A s a5 anda 0 (G51sn o el slaey ks ST 5L s
tlS n 3L 5 S sed (et ST Sl e Cele YL 55 () e Y2 M/MING 00 Min/d 4 5 5 4
Oy Sy OT DS opin gy 5 ke 5 1Y iy, & OT (UE/8) s Shle 5 b ol unal Lgdhiso
NERPI gSREtc)

S(PEL0n) (Il U805 8 51 28 (ool gime 5ok a0 s J 58705 8 55 g o Ol e o5 5l LS 1Bl
U8 05,8 51 a8 (ol omn ssb & 23 03,5 53 S0le (DS 5 pn Dby § ol 53 3 P=/01) 2 oyl
;\,;;ﬁ,\;@m,,b@gl{;a,,.:wf);;,y?ws,,.@ou}:ﬁ;onfsmow@uw.@:/n\);ﬁgu
(P=1ee)) sy (23 U8 05 S

i et A alS g ol S 50 O 3 5 5 5 e AT sl s anlllan ol )3 1S S 4R
Al Sl ge ol g DS )ker OB s 7 g 1Bl (53l b i

bf:f..él Wobs gl op el (o il uls”

LLYARVA SRSJURETARYAL SR PHVSR YWY 7/ S PPN PV


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 2025-10-26 ]

[ DOI: 10.22102/22.2.12 ]

10 lclawl aisl

il g g g 2l 5 Ly OBy 5 el
ol el e s 50n Ol gt § T O)) 58
i1 Ol @l s Db Sl s e
Ge s e Sl 3 oS spdews 5 (SIS
Fm delss 3 S 5 o s (V1) 355 e i
AL Fre 53 gy Ll EalST

o 8ol 03 s TA 0,8 5 VL JEs
Olasl &7 bl s 3oy qulS pun cliw
S er s O e el s 3 (s
4 a3 5 o i e B Slain Sl 5
PE I R IS P RS CH W,
R 5-HTI1A «5‘-‘“43;_? S 340 o
55 (V) Lls (B bl glayls) S5, 03 (6 5se ShE
b g e oSis (55 5 50 Sl Sl e
o 6w ol Cals 36 ek 4 s (alS g
el a3

e Joo glodd ol Glays e okaie S Il
5 G o] G SuB (Sl sl ol
S b s ST A el Glales

- 4.19..»‘} “5)}94{&«\-}‘} J.nb.& ggL&G‘A{MU J.A“}C«

g ol S s e sbrediasEml 5 oledl sl
o OB ol Ol > dzmea S5 (e 3 Shes
g bonlsism osas 4 (e betasdi
Il OF) Sl amly Il 51 36 sl 85
Sde (il gy dile il false oy o B

(V) L& 565 Sl ams Jol o 5 2 led
23 U m Olgwe Sals 4 das e Ol Olallas
Sy a3 3l 3 Gl 5l s ihe s
4 B P e Oljze S T 0 357 (i
S dns e Ol 038 el slaise 53 Ol S

33 Sl S pjed 3 BU (SR g e SRS

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
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