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The Effect of Low Intensity Exercise on Expression of Inflammatory Response and
Apoptosis in Rats with Obesity Induced by a High-Fat Diet

Dong-Hun Choi, Joon-Yong Cho
Exercise Biochemistry Laboratory, Korea National Sport University, Seoul, Korea

PURPOSE: The goal of this study is to demonstrate whether low intensity exercise has an effect on the level of inflammatory response

and apoptosis in rats with obesity induced by a high-fat diet.

METHODS: A high fat diet (60% fat, 20% carbohydrate, and 20% protein) was treated to a subset of experimental rats for 35 weeks
to induce obesity before exercise intervention. The rats were randomly assigned into 3 groups: normal control (ND-CON, n=7), High-
Fat Diet control (HFD-CON, n=7) and High-Fat Diet+Exercise (HFD-EXE, n=7). The low intensity exercise program was performed
for 10 weeks with treadmill (30 min/day, 5 days/week). After treadmill exercise, body weight, total fat mass, HOMA-IR and OGTT
were analyzed. Also TLR-4 signaling pathway related proteins, inflammation related factors and apoptosis were analyzed using Western

blot method.

RESULTS: Low intensity exercise with treadmill reduces body weight and body fat of obese rats that were induced by high fat diet, and
improves insulin resistance and blood glucose recovery ability. In addition, low intensity exercise inhibits the activity of NF-xB by
reducing TLR4 protein, which regulates inflammation and immunity. This has shown to reduce the inflammatory cytokines IL-1p and
TNF-a, Bax and Caspase3 proteins associated with apoptosis, and improve Bcl2 protein.

CONCLUSIONS: In conclusion, low intensity exercise reduces the level of TLR4 protein that regulates immune and inflammatory
responses in adipocytes of obese rats induced by high fat diet. This inhibits the activity of inflammatory cytokines and apoptosis-related
proteins, which will be effective in the prevention and treatment of obesity.
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tris pH 6.8, 10% SDS, TEMED, 10% Ammonium persulfate)S SDS-
PAGEX] ARE-319At) Al elsto] d2 AA5H3} 2X Sample loading
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Table 1. Primary antibody list

Antibody Catalog No. Vendor

TLR4 ab108998 Abcam, MA, USA

MyD88 #4283 Cell signaling Technology, MA, USA
NF-kB #6956 Cell signaling Technology, MA, USA
IL-1B sc-7884 Santa Cruz Biotechnology, CA, USA
TNF-a ab66579 Abcam, MA, USA

Bax sc-493 Santa Cruz Biotechnology, CA, USA
Bcl2 sc-7382 Santa Cruz Biotechnology, CA, USA
Caspase3 ab18766 Abcam, MA, USA

B-Actin sc-47778 Santa Cruz Biotechnology, CA, USA

ing gel wellof] ZF WE-& F-3=51aL 80 voltolA] Hyeof| Wef& wj7hx] 7
7] 453133tk Polyvinylidine difluoride (PVDF) membrane2 MeOHOj|
ZA] activation A]%] 5-of| Transfer buffer (190 mM glycine, 50 mM Tris-
base, 0.05% SDS, 20% methanol)= washing §+ 3| Transfer buffer]] %]
A1 whatman 3M paperE A2 A Mini trans-bolt cell (Bio-Rad, CA,
USA)o] AA]3F 3200 mA Z 905 ZA}5} Membrane & & Z2to] &
U platform shaker $Jo|A4] 60+ 5-2F membrane2- 3% BSA-E-H(in
TBS-T: 10 mM tris-base pH 8.0, 150 mM NaCl, 0.1% Tween-20) 2.2
Blocking 3}$it} £ Agof] AF-8-51 12} &A= Table 13} ) 12} A
= 1100022 3% BSA -§-oof] ZZ} BI4A1AH 12417 59 50 =1L
W ok 0.1% TBS-T 82 0.2 A&t T 22} A (horseradish peroxi-
dase-conjugated goat anti-rabbit, Invitrogen, CA, USA; horseradish perox-
idase-conjugated goat anti-mouse, Santa Cruz, USA)E- Blocking -8-2.©.
2 1:50000.2 3|47 905 EoF BE0] 27 U The TRST 8910
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membrane- 0|0]2] 4] A|AHl(Molecular Imager ChemiDoc XRS
System, Bio-Rad, USA)-S o]-8-5}0] 2783t 3 Quantity One 1-D Analy-
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Fig. 1. Differences of body weight by group. Bonferroni post hoc test after
One-way ANOVA. Values are means+SD of 7 animals/group. *p<.05 com-
pared to the ND-CON group.
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YT HFD-EXE fge o3 2fo]= gle AL =2 yepdt
(p=-114). 60 Fofli= R Zhol] foJ7t 2po]7F R THE (2,18] =
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LFERGTHp =.001). HFD-CON et HFD-EXE = #-2]3F 2}o]
7FHERETHp=.001). 12052 Foll= R hofl o)t Zpo|7F et
CHE [2.18] = 64.954, p=.001). ND-CON Z o] H|3} HFD-CONo]
OJgk Apo]7F LR (p =.001), NFD-EXE FJhol| &= ]2k 2}e]7}
UERGTHp =.001). HFD-CON &k} HFD-EXE FTHe -5-2]3F o]
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HFD-CON

Fig. 2. (A) Differences of total fat mass by group. (B) Differences of HOMA-IR by group. Bonferroni post hoc test after One-way ANOVA. Values are

means+SD of 7 animals/group.
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7} Lrektehp = 001
T 7 XJMIREI0M TLRAS} TS| SHLAISHE Chilsl
A7 @Fo] Akl 2 Gl Hlgk 7] TLR4, MyD8S, NFx
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600

400
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200

0 30 60 20 120
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Fig. 3. Differences of OGTT by group. Bonferroni post hoc test after One-
way ANOVA. Values are means+SD of 7 animals/group. *p<.05 compared
to the ND-CON group.
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GOt Zfo|7} Q1= Ao 2 UERATHE [2,18]=15.249, p=.001). ND-
CON ZJeto]| Hléﬁ HFD-CON gJeto] F-8J51A] 5715k Ao = vietyt
THp=.001). HFD-EXE Fthef A= HFD-CON Flete] Hlsf f-2]s1A|
ZHast Ao & UeRdth(p=.029). MyD8s 2] W&o Fek 7+ §-0J3) 2}
o]7} Qli= A0 & UEPGTHE [2,18]=72.390, p=.001). ND-CON F|tho]
H]8] HFD-CON Feko] §-9]slA| Z7Fgt 210 & Vbt th(p =.001).
HFD-EXE Ztho] A= HFD-CON Zeho]| ]3] 3-2Ja1A] 7h4st 7A4
& UEATHp = .001). NF-xBO] &2 FJek 7+ -F-oJqk Zfo] 7L Q= A

© 2 VERHTHE [2,18] =36.347, p=001). ND-CON Zgte] H]a} HFD-
CON #itto] f-oJ51A 571kt 212 & Uelgth(p=.001). HED-EXE 3
ol A= HED-CON Fehof| vlsf| 5-oJ51A 743t 2o = Yebtth
(p=.001).

5, 2T 7 XIEEIOIM HEA AIO|E71Q1a} BHHEI CHE!
=15

o 511]‘%}*40] T"r T w)gt 74_4 IL-1B&} TNF-a&] ¥
LF
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200 -
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Fig. 4. Differences of expression level of TLR4, MyD88 and NF-kB in each group. (A) Western blotting analysis exhibited the level of TLR4, MyD88 and NF-kB.
(B) Western blotting analysis exhibited the level of TLR4. (C) Western blotting analysis exhibited the level of MyD88. (D) Western blotting analysis exhibited
the level of NF-kB. The data shown in the western blot are means from seven rat adipose tissue. B-actin was probed as an internal control. Bonferroni post-

hoc test after ANOVA. Values are presented as the mean+SD.

- 4L/, | Dong-Hun Choi,etal.» Low Intensity Exercise and Obesity

http://www.ksep-es.org



https://doi.org/10.15857/ksep.2018.27.1.40 Es

200 p=.001 p=.019
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150 |-
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Fig. 5. Differences of expression level of IL-18 and TNF-a in each group. (A) Western blotting analysis exhibited the level of IL-13 and TNF-a. (B) Western
blotting analysis exhibited the level of IL-1B 4. (C) Western blotting analysis exhibited the level of TNF-a. The data shown in the western blot are means
from seven rat adipose tissue. f-actin was probed as an internal control. Bonferroni post-hoc test after ANOVA. Values are presented as the mean=SD.
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Fig. 6. Differences of expression level of Bax, Bcl-2 and Caspase3 in each group. (A) Western blotting analysis exhibited the level of Bax, Bcl-2 and Caspase3.
(B) Western blotting analysis exhibited the level of Bax. (C) Western blotting analysis exhibited the level of Bcl-2. (D) Western blotting analysis exhibited the
level of Caspase3. The data shown in the western blot are means from seven rat adipose tissue. p-actin was probed as an internal control. Bonferroni post-
hoc test after ANOVA. Values are presented as the mean=SD.
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HED-EXE et A= HFD-CON Fthof| H]s) f-ofahA] 743t 2o
Z UERITHp = 019). TNF-a8] HE-e Hek 7t frofeh ako)7) gl A

O 2 YERGTHF [2,18]=132.061, p=.001). ND-CON ZIthof H|3}|
HFD-CON Hgho] §-0l51A Z715t A0 & Uehytth(p=.001). HFD-
EXE fholl A= HFD-CON Feto] vlsf -f-2JsHA g3t e = 1
EFtTHp=.001).

6. T 2t XIYZ=Z|0|A] MIZAFERt 2HAE ElE g

Ao 2 gl vlgh 2] Bax, Bcl-2, Caspase3
o WS AR @ﬂ% Fig. 63} 22} A Baxe] vk ek 71§
L 70 2 UFEPJTHE [2,18] =21.848, p=.001). ND-CON
N o] elab 27k A2 e
(p=-001). HFD-EXE @‘i}oﬂ/\i% HFD-CON #lthof| ujsj f-of5HA 44
2:3F 710 2 YRtk (p=.001). Bcl-29] W& Hck 7t -G-2] 3t 2po]7}
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