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Abstract

BACKGROUND: Exercise induces the secretion of muscle factors, such as irisin, which regulates the browning process of white adipose tissue and may
contribute to the treatment of obesity. Exercise-mediated browning effects are related to exercise intensity and high-intensity intermittent exercise is superior
to moderate-intensity continuous training in inducing adipose tissue browning.

OBIJECTIVE: To observe the effects of different exercise interventions on irisin, leptin, adiponectin and visceral fat in obese rats.

METHODS: Fifty male SPF Sprague-Dawley rats were divided into normal control group (n=10) and obese model group (n=40). Changes in body mass were
recorded for 10 weeks. Thirty rats with higher body mass were selected from the successful modeling rats and randomly divided into three groups (n=10 per
group): obese quiet control group, obese moderate-intensity continuous exercise group and obese high-intensity intermittent exercise group. The two exercise
groups were subjected to moderate-intensity continuous exercise or high-intensity intermittent exercise. The body mass, visceral fat, blood glucose, blood
lipids, blood irisin, leptin and adiponectin levels in the obese rats were measured after different exercise interventions.

RESULTS AND CONCLUSION: (1) The body mass of the rats in the obese model group increased significantly compared with that of the normal control group
(P <0.01). The final body mass of the high-intensity intermittent exercise group was significantly lower than that of the moderate-intensity continuous exercise
group (P < 0.01). (2) The Lee’s index of the obese quiet control group was significantly higher than that of the normal control group (P < 0.01) and the Lee’s
index of the high-intensity intermittent exercise group was significantly lower than that of the obese quiet control group (P < 0.01). However, there was no
significant difference between the high-intensity intermittent exercise group and the normal control group (P > 0.05). (3) The fat content of the obese quiet
control group was significantly higher than that of the normal control group, moderate-intensity continuous exercise group and high-intensity intermittent
exercise group (all P < 0.01). (4) The results of serological analysis showed that fasting blood glucose in the obese quiet control group was significantly higher
than that in the normal control group (P < 0.01). During high-fat feeding, the blood glucose level was significantly lower in the moderate-intensity continuous
exercise group and high-intensity intermittent exercise group than the obese quiet control group (both P < 0.01). (5) Triglyceride, cholesterol and low-

density lipoprotein levels in the obese quiet control group were significantly higher than those in the normal control group (all P < 0.01). Compared with the
obese quiet control group, the moderate-intensity continuous exercise significantly decreased the levels of triglycerides, cholesterol, low-density lipoprotein
cholesterol, and high-density lipoprotein cholesterol (all P < 0.01), while the high-intensity intermittent exercise significantly downregulated the levels of
triglycerides and high-density lipoprotein cholesterol (P < 0.05). (6) Serum irisin and adiponectin levels were significantly decreased and leptin level was
significantly increased in the obese quiet control group (all P < 0.01), while serum irisin and leptin levels were significantly increased in the moderate-intensity
continuous exercise group and high-intensity intermittent exercise group (all P < 0.01). (7) Triglycerides, leptin, and final body mass were positively correlated
with total fat mass (r=0.959, 0.842, 0.923, all P < 0.01), and irisin and adiponectin levels were negatively correlated with total fat mass (r=—0.720, -0.669, both
P <0.01). (8) To conclude, high-fat diet could increase body mass and visceral fat, decrease serum irisin and adiponectin levels, and increase leptin level in rats.
Exercise training could reduce visceral fat, improve blood glucose and lipid metabolism, regulate leptin and adiponectin levels, and increase serum irisin level in

obese rats. Moreover, the high-intensity intermittent exercise has a better effect on fat loss in obese rats.
Key words: high-intensity intermittent exercise; obesity; rat; irisin; leptin; adiponectin
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1 #EIFN753E Materials and methods
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2 Z5E Results
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Fz1 | BHEREAHRE. Lee’ IEHLE (xts, n=10)
Table 1 | Body mass and Lee’s index of rats in each group
25 A5 (g) Lee’s 1R4L
EL UG LR AR
TR A 195.5+4.4 427.546.1 300.5+1.5
R PR 2 oot HEL 2L 195.842.6 496.8+12.7° 316.1+2.1°
PSRRI R4 195.742.8 476.2+10.8" 309.742.1*
e 94 B TR I L 195.9+3.1 408.4+13.4° 300.443.2™

Rk BERXBAMLL, °P<0.01; SIEMZH AL, P <001, Hh%
SRR ZRAAALL, P<0.01

B WK WAL AL T [F — K1 (P> 0.05). SEH4S
Wa, HIEFWXIRAAL, M2 IR P aFom
FRER I GREA 28 AR o W R 3G, et 56 L ) B )1 R 28 R A
FUEIRAR, ZRAREIER X (P<0.01). MMz E)T
Ty, AR T RPN R L e R A I 2 2 2 R AR
R E R T N 2 IR A, iy o R ) B SR 2R AR T
BFEMT P AER RS ZR4 (P<0.01) .

NERE 2R IR AL TS50 B R I 2R Lee's FE 02
E T IR XA, AR AR I ZRA Lee's TREUY] AR T
JIE R 225 X H 2L (P < 0.01) iy 55 52 1] I 2 45 1 3 R
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Table 2 | Total fat and visceral fat content of rats in each group

ZH 5 5 J i i KA SN Jig 7
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Fik: HIEFAEAMLL, °P<0.01; SHEM-g XA, °P<0.01; Frhg
SREFFALIIZRALAEL, P<0.01

24 AKX Rtk ffEKP AR MR 3.
<3 | BFEKRRMAE. mMASKFLLE (xts, n=10, mmol/L)

Table 3 | Comparison of blood glucose and lipid levels among groups

28 531 NGIRE  =EEH G BH R A R R R
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EEREEIEIGZH 8.68+0.66° 0.2940.03°° 1.53+0.05° 0.42+0.01°* 0.23#0.01*

FeiE: HIE#STIRAAL, *P<0.01, *P<0.05; AN EEST BRI, P<0.01,
°P<0.05; 5rhLEiE A RALIIEE, P<0.01
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HDL-C /K~F-JC i & 424k (P >0.05).

i G MR R A B T T, 5 AR 2 # ok BRE 4 A L
AR P RF A ZR gl =B H . BEIE EE. LDL-C. HDL-C /K-
FEAR (3 P < 0.01); 5 2 [l aR I 2R 2 =Bt H-ih (P < 0.01) Al
HDL-C(P < 0.05) 7K “F F# i, JIH[E [ A1 LDL-C 7K P TG & 2 8 4k
(P>0.05), Hrh&EsmERraIZraiatiLl, womps m &l grdl
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JE R BT (1P <0.01), Hhaam ) 7l gl ig Ik
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Table 4 | Comparison of serum levels of irisin, leptin and adiponectin
among groups

45 BREF (ue/l) JE 3 (mg/L) JIEWEZ (ng/L)
B X R 58.90+2.91 2.46%0.21 7.75%1.27

JIEL PR 2 i 0o 2 51.85+1.86° 9.30£0.66° 2.63+1.12°
ST RS R4 76.99£1.91% 6.68+0.68% 4.42+1.42*
IR BSR4 105.5442.487 4.76+0.64™ 6.58+1.48"

Fik: HIERGRAMEL, °P<0.01; SHEM2ETHANL, °P<0.01; Sk
SREERFAL I ZRAIMIEL, P<0.01
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Figure 1 | Serum irisin, leptin and adiponectin levels in rats
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Table 5 | Correlation analysis of blood lipid, irisin, leptin, adiponectin,
final body mass and total fat mass

Eizti rg Pl

= 0.959 <0.01
JDEL ] e 0.323 <0.05
o 5 T I D[] e 0.194 >0.05
{1525 2 M1 2 7 LT 0.294 >0.05
BRE -0.720 <0.01
R 0.842 <0.01
IS -0.669 <0.01
LR R 0.923 <0.01
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