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Effects of 12-week Endurance Exercise on Dopamine Receptor Protein Expression in
Hippocampus of Obese Rat

Sungwook Kim, Kijin Kim
Department of Physical Education, Keimyung University, Daegu, Korea

PURPOSE: The purpose of this study was to investigate changes of body composition, D1 dopamine receptors (D1DR), and D2 dopa-
mine receptors (D2DR) protein expression after 12 weeks of moderate-intensity treadmill exercise in hippocampus of high fat diet-
induced obese rats.

METHODS: Subjects were consisted of 40 male 10 weeks aged Sprague-Dawley rats, and were randomly divided into four experimen-
tal groups: chow, HFD, chow+exercise, and HFD+exercise. The exercise groups underwent aerobic training using treadmill running
exercise with 3 days/week for a total of 12 weeks. Body composition, D1DR, D2DR, ERK1/2, and Akt protein expression in hippo-
campus were measured for the comparison among groups.

RESULTS: High fat diet-induced obesity decreased the expression of D1DR and D2DR in hippocampus. 12 week of moderate-inten-
sity treadmill exercise increased D1DR expression in hippocampus. 12 weeks of moderate-intensity treadmill exercise does not affect
the improvement of the D1DR and D2DR receptors in obese rats. 12 weeks of moderate-intensity treadmill exercise had a positive
effect on improvement of endurance capacity and insulin sensitivity.

CONCLUSIONS: These results suggest that moderate-intensity treadmill exercise has a positive effect on the expression of dopamine
receptors in hippocampal tissues, whereas high-fat diet intake is negative factor in the expression of dopamine receptors. However,
based on the results of this study, it is somewhat lacking to clearly define the expression of dopamine receptors by high-fat diet and
endurance exercise. Dopamine receptors are known to be expressed not only in hippocampus but also in all parts of the brain. There-
fore, additional studies should be conducted to understand the correlation between various dopamine receptors expressed in other tis-
sues as well as exercise methods and various factors.
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Table 1. Body composition and numbers of subjects

Table 2. Diet composition of chow diet and high-fat diet

Body weight  Muscle mass Fatmass ~ Numbers

Group

(9 (9) (9) (n)
Chowdiet 00211620 2954941106 53474463 10
+Sedentary
Chowdiet o) 111505 303154699 52674596 10
+Exercise
Hightfat diet 5 > 11850 2866241884 10076£1060 10
+Sedentary
HightfatDiet o0 co1768 288.19+1394 9307+1015 10
+Exercise

Z|"k4]o](High-fat diet+Sedentary), @HF2]0]+-8-5-(Chow diet+Exercise),
Sol4agon By o
o] 12757+ A5 AAIsEGITE 3 Al0]2](20.7%35% 17 cm)©] 2mH2] 4]
AF& 3k, A ] E 21T IS, 5719} 91718 212} 124
7ro 2 AT AlS-8 AAFAL-(Mettler PJ6, German) = 1

24J510] 7)1 Z3l9rk

A4 0] +-2-5-(High-fat diet+Exercise)

Astar, ikl W 1A Aol HAFE uhl =
B AP (e A et vho] 9§ FBAF 2]

23]9] Zel(BHCC-TACUC-2016-01)2 ¢lo] AA|8lgict Alo] 9 &%=
AA] T e T1EE AR Tk T (Table 1).
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Unkafo]of a1 A2 0] of Aol J U8 Table 20] LER Ble}
o], dutkAlo](Chow Diet)x= & Gl thall T-21-=(68.8%, A%
12.4%, T 18.8%7} B == “LAJ51aL, HIERTI(10 g/kg Teklad vita-
mins mix no. 40077), B]d|Z(minerals) (35 g/kg Teklad mineral mix no.
170915), €] 9 (3 g/kg, Teklad Premier no. 10850), HTH=(2 g/kg)S
E3bsto] ARRSFRATH30]. ALAA ] (Hight fat Diet) = & ol o
3l Thrahe 36.2%, A 44.8%, T 19.0%7} H =S Ao,
HIEMI(19 g/kg Teklad vitamins mix no. 94047), 0]u|2H(43 g/kg Teklad
mineral mix no. 94046), J7}H=(3.0 g/kg)& E3to}+o] AHE-SFATH32).
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Component (g/kg) Chow diet High-fat diet
Casein 200.0 245.0
DL-Methionine 30 0
Sucrose 499.99 200
Corn Starch 150.0 85.0
Corn ol 50.0 -
Cellulose 50.0 58.0
Mineral Mix 35.0 43.0
Vitamin Mix 10.0 19.0
Choline Bitartrate 20 30
Ethoxyquin, antioxidant 0.01 =
L-Cystine - 35
Maltodextrin - 115.0
Lard - 195.0
Soybean oil - 30.0
Calcium Phosphate, dibasic - 34
Red Food color - 0.1
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7. Western Blotting

RIPA €+5-9l(bpV 4 uL/mL, Glycerol 2-phosphate disodium salt
hydrate 2 mg/mL, NaF 24 uL/mL, Protease inhibitor 404 uL/mL)S- 1]
2] HlshaL, o AsHE FHo| AEE 2AME U RIPA 45
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Fig. 1. Comparisons of body weight. *Significantly different from CD
(p<.05); *Significantly different from CE (p<.05).
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Fig. 2. Comparisons of BMC, fat mass, lean body mass. *Significantly differ-
ent from CD (p<.05).
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Fig. 3. D1DR protein expression of hippocampus. *Significantly different
from CD (p<.05); *Significantly different from CE (p<.05); *Significantly dif-
ferent from CE (p<.01).
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Fig. 4. D2DR protein expression of hippocampus. *Significantly different
from CD (p<.05); *Significantly different from CE (p<.05).
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Fig. 5. ERK1/2 protein expression of hippocampus. *Significantly different
from CD (p<.05). *Significantly different from CE (p<.05).
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Fig. 6. Akt protein expression of hippocampus. *Significantly different from
CD (p<.05). *Significantly different from CE (p<.01).
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Fig. 7. mTOR protein expression of hippocampus. *Significantly different
from CD (p<.05). *#Significantly different from CE (p<.01).
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Fig. 8. Running time. *Significantly different from CD (p<.05); *Significantly
different from CE (p<.05); 'Significantly different from FD (p<.05).
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Fig. 9. Blood glucose concentration of oral glucose tolerance test. *Signifi-
cantly different from FD (p<.05).
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