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ABSTRACT

Rl el e T e o) o195\ 7=E Caffeine is a purine alkaloid with anti-oxidant and anti-inflammatory effects.
This study aims to evaluate the effect of long-term caffeine consumption and aerobic exercise on serum

Received: 25 Apr 2021 interleukin-6 (IL-6) level and body composition in obese men.
Accepted: 07 June 2021 E e SER BN ENEEE In this quasi-experimental study, 40 obese men (Mean age=32.8+2.74 years, body
Available Online: 01 Mar 2022 © mass index=30.98+1.37 kg/m?) were randomly divided into four Group of 10 including placebo, supple-

mentation, placebo + exercise, and supplementation + exercise. The aerobic exercise program included
running for 8 weeks, 3 sessions per week, each for 25-45 minutes with an intensity of 55-85% of the
maximum heart rate. The supplementation group received 500 mg caffeine daily and the placebo group
received 500 mg capsules of 2% maltodextrin. Blood samples were taken following 12 hours of fasting
before and 48 hours after the last training session to measure IL-6 level. Data were analyzed using one-
way ANOVA and Tukey’s post hoc test. The significance level was set 0.05.

[EEMTE In the exercise+supplementation and placebo+exercise groups significant decreases were
reported in the serum level of IL-6 compared to the supplementation and placebo groups in the

Keywords: post-test phase (P<0.05). There was also a significant decrease in body composition of groups
Caffeine, Aerobic placebo+exercise, exercise+supplementation, and supplementation compared to placebo group in
exercise, : the post-test phase (P<0.05).

Interleukin-6, Body [T TIELT) Aerobic exercise alone and in combination with long-term caffeine consumption can reduce
composition, Obesity IL-6 level and improve body composition in obese people.
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Extended Abstract

Introduction

etabolic syndrome is a set of metabolic

disorders including obesity, insulin re-

sistance, dyslipidemia, and hyperten-

sion. Abdominal fat accumulation is

one of the main problems of metabolic
syndrome [1]. Obesity is one of the factors that cause
chronic inflammation and increases inflammatory indi-
cators such as interleukin-6 (IL-6) which is a relatively
unique cytokine with pleiotropic effects in different or-
gans and systems [4]. Resting state of IL-6 is associated
with obesity and inactive lifestyle. This inflammatory
factor inhibits lipoprotein lipase and stimulates lipoly-
sis in adipocytes and increases unsaturated fatty acids
in the bloodstream, which results in increased insulin
resistance and metabolic syndrome [2].

Recent studies have suggested that the use of food
supplements can significantly prevent the occurrence of
inflammatory manifestations [2]. In this regard, experts
have recommended the use of methylxanthine com-
pounds such as caffeine, which has anti-inflammatory
effects [10]. Given that metabolic disorders caused by
obesity such as insulin resistance, type 2 diabetes, dys-
lipidemia are related to inflammatory markers such as
IL-6 [2, 8], and considering that both exercise and caf-
feine consumption have anti-obesity and anti-inflam-
matory effects, this study aims to compare the effects
of aerobic exercise and caffeine consumption on IL-6
levels in obese men.

Methods

This is a quasi-experimental study with a pre-test/post-
test design. The study population consists of obese men
aged 28-38 years in Piranshahr county, Iran. Based on

Table 1. Demographic characteristics of participants
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the inclusion criteria, 40 were randomly selected and di-
vided into four groups of 10 including placebo, supple-
mentation, placebo + exercise, and supplementation +
exercise groups. The aerobic exercise program consisted
of eight weeks of running on the grass field in the open
air three sessions per week with an intensity of 55-85%
of the maximum heart rate (HRmax). The exercises
were designed based on the overload principle. In the
first and second weeks, the sessions were for 25 min-
utes with an intensity of 55-65% HRmax. In the third
to fifth weeks, the sessions were for 35 minutes with an
intensity of 65-75% HRmax, and in the sixth to eighth
week the sessions were for 45 minutes with an intensity
of 75-85% HRmax [18].

After 12 hours of fasting, blood samples were taken
from all participants in the moring (8-11 a.m.) under
standard conditions (relative humidity of 50-55% and a
temperature of 26-28 °C) 24 hours before and 48 hours
after the last training session. The amount of caffeine used
in the supplementation group was 5 mg per kilogram of
body weight. In the placebo group, 5 mg of maltodextrin
per kilogram of body weight was administrated during
the eight-week training period.

Shapiro-Wilk test was used to check the normality of
data distribution. Paired t-test was used for within-group
comparison; two-way analysis of variance for between-
group comparison, and Tukey’s post hoc test for pairwise
comparison. Data analysis was carried out in SPSS v.23
software. The significance level was set at 0.05.

Results

Table 1 presents the demographic characteristics of
participants. The findings of the present study showed no
significant difference between the groups in body weight
(P=0.214), hip circumference (P=0.196) and waist-hip
ratio (P=0.250), while there was a significant difference

Mean+SD
Characteristics
Experimental Control
Age (Year) 32.08+1 32.17+0.93
Weight (Kg) 102.25+2.73 102.83+3.15
Height (Cm) 174.543.58 174.91+3.17
BMI (Kg/M2) 31.16+0.65 31.19+0.71
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Table 2. Tukey’s post-hoc test results

BMI BFP wc VO2max IL-6
Placebo+Exercise 0.018* 0.062 0.024* 0.031* 0.022*
Placebo Supplementation 0.343 0.343 0.076 1 0.613
Supplementation+Exercise 0.004* 0.006* 0.041* 0.001* 0.037*
Supplementation 0.026* 0.089 0.019* 0.008* 0.041*
Placebo+Exercise
Supplementation+Exercise 0.64 0.361 0.255 0.555 0.074
Supplementation Supplementation+Exercise 0.039* 0.082 0.026* 0.004* 0.046*
Jundishapur
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BMI= Body mass index; BFP= Body fat Percentage; WC: Waist Circumference; Vo2max: maximal oxygen consumption.

*Significant (P<0.05)

in the body mass index (P=0.007), body fat percentage
(P=0.001), waist circumference (P=0.025), maximal oxy-
gen consumption (P=0.026), and IL-6 (P=0.037) was ob-
served between the groups. Table 2 presents a summary
of Tukey’s test results.

Discussion

It has been reported that obesity and abdominal fat ac-
cumulation are associated with many diseases, includ-
ing cardiovascular diseases, type 2 diabetes, high blood
pressure, non-alcoholic fatty liver, sleep disorders, and
physiological imbalances [3, 19, 20]. Most of the studies
on the causes and risks of obesity has shown that regular
exercise is a main method to treat obesity; by improving
body composition, the complications of obesity includ-
ing cardiovascular diseases and metabolic disorders are
moderated [1, 2, 21]. Metabolic inflammation associ-
ated with obesity causes a chronic increase in IL-6 level
[2, 3], which is related to the accumulation of fat, in-
sulin resistance, mitochondrial disorders, and increased
free radicals and oxidative stress [22]. One of the posi-
tive effects of exercise is the reduction of inflammation
caused by obesity and metabolic disorders [2, 23].

The results of the present study showed that acrobic ex-
ercise is a safe intervention for improving body composi-
tion and reducing IL-6 level, as a inflammatory marker
associated with obesity. Despite the positive effects of
caffeine consumption on body composition, these effects
were not significant compared to aerobic exercise. Long-
term caffeine consumption combined with aerobic exer-
cise had no significant effect on body composition and
IL-6 level compared to the aerobic exercise alone. Further
studies are needed on the effect of long-term caffeine use

along combined with aerobic exercise on inflammatory
cytokines.
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7. Shapiro-Wilk Test
8. Paired-Samples T Test
9. Two-way ANOVA
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11. Waist-Hip Ratio (WHR)

Bl 01550 5 4 5 57 9 TS ) (o Tl 2 (0559 S 503 9 (SIS JaSo St HWgb B pae lojed 51 dunylie .S 9 (15 53



http://jsmj.ajums.ac.ir/

Y o ylons YY) 0590 NP el 9 (20959

)9

Sran O5euS] 51 g 505 190 lao s gty Moy (s 0395 (ASLE (S sl O905] @l F Jgux

Slolizs
Wog 5
- S jamS) 510> 5 A8 9
Tosdl  © i ;f FSaplue  supaep  gney Al
oloyy oloyy oloyy of+5Y AN halojHleigls
Y ) R4 AAAR <IyeY oatals Lasgyls
N ofesy® R Y ofees® ofees® talogH opdls’
o[o%y «I¥YD o[+3a° RN YR tad o8l
. &lﬂj’h‘u’)b
«/-vf -[o60 DALY <I¥$) V4 itlah udls
olo5 ofoes® oloys of+AY ofoya® talejH s’ ontdls
Sy elealzn -
Y . ‘yg05) “"’t\gws‘ou&n’
)S’LM’ GO—= 0905 )

P-oeS ol Galidl g o (o7 0398 Gl 4 (Sl I3
O 98 LS| ewimsplis gl Guiznen dgdce bog: e
(KPS ol il it (o (2 S 53 9 F- S ol il
9 so gud 5 (17 Sl 5145 Cansl (Slel o slacnlS gL
2 3 b s jobas )] (g3 (29,5 )0 29290 ok 5
Tolaw 3l oy o 09 47 52 4569k Cunl bl

INF] uSally § s 523 8-S o) it 95 b5

Sy Sl b (5255 phite Slyyed S 3 |

Ao 9 B Oleyd 5 65Ky )3 (@l 23U o Bpae 535
5 By Slayed b gy calply DV ol T 51 G0
o P s G oy 3 eSS S
P ol il (oo gebans e pSl> irgs 35 o J10)95 5 (Sog
3l ol ys 30 5udlS (23 JaSe 5 5lgp (205 arin A Clae
s g loline zals tolesh foSa g tolojhrlass,ls 09,5 4o

Sko w2 S ol il s g2 S cllad g 0
092° O39S CBLE ol Al 0y Dliae o> g Gl
ol PSSyl g sl et S e Dlas ol
4 e eSgnle Ko glsieds P-ouS ol il R O jleay
Laags 000,055 P55 ) 1o A5 o Joe (33358 (5530 155
35 SkeoligS 5 waud (slagstyyg 1o el (ALl Jo- o alae
5 7 <l 2 Ghig S 51 26 Gl ol V] gt e
&S 0 5SS Slwgen 2 (22 GgmbiensST g 55 (2ol
Ll el s F-cnSol il Laalzdl VAL el alethas 3t
59555 )5S (alS 55 9 ) 2 gl il V=S ol taliél L
T2 00 a5 (gl Johoo Cellad s (5 g o35 Wl oo LT 9055
Ival ol acsls

12. Regulatory T cell
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