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ABSTRACT

IL-6 production during exercise is influenced byemise intensity and duration and low volume of chisglycogen
stimulates its production. The purpose of this gtiglto determine the acute and delayed effectOofmhutes running
and CHO intake on IL-6 Serum. Nineteen male subjeith the average age of 24.89 +2.37, BMI 72.289%kg, height
176.1 £ 4.60 cm, fat percentage, 5.80 + 1.18 kg ¥o@max 56.40 + 1.74 kg per liter/minute were pthée two CHO
or PLA groups. Each of the subjects ran on the dredl for 60 min with 80% MHR. 10 minutes before texercise,
immediately after the exercise and 24 hours afterexercise blood samples of were collected frastijects. The subjects
drank either of PLA or CHO drinks during exerciSamples were analyzed by ELISA method. Data asakgs done in the
form of descriptive and inferential statistical inedls. To decide on affirmation or rejection of hijyyses, the significance
level of 0.05 was considered. IL-6 Serum in botbugs significantly increased under the influenceerércise and this
increase was more sizable in PLA group CHO group &ne difference was significant. 24 hours afteereise, IL-
6 serum concentrations in the two groups were miffebut the difference was not significant. Theufts of this study show
that in exercises affecting IL-6 serum concentratiglucose-containing supplements can prevent therease of the
concentration of this cytokine.
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INTRODUCTION

Sports and health professionals believe that eserand immune system are closely interrelated.Khgs’ response to
exercise is apparently complex and depends onpadmeters as, exercise history, locality of meament (tissue, blood,
urine) and method of measuremeldf. In sports activities, plasma concentration of 6linrcreases more than other
cytokines. IL-6 production during exercise is imfhiced by exercise intensity and duration and theJolume of muscle
glycogen stimulates its production. During exerdrse IL-6 derived from muscle is released in lakggume in blood
circulation and has a hormone-like function affegtthe liver and visceral adipose tissue, therefdueng exercise helps to
maintain vital to glucose balance and is an inteliarg for exercise-induced stimulation lipoly$#. Information obtained
from the Copenhagen Marathon 1996, 1997 and 199856 shows that there is a reciprocal relationgl@fween exercise
intensity and the increase in plasma IL8]. Also the direct relationship between IL-6 and rheeate has been
confirmed[4]. It has previously been demonstrated that IL-&pukaing exercise is correlated with plasma lacteiels
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[4]. Several studies have reported that carbohydoateuenption during running and cycling reduces piadm6 [5, 6); in
contrast, however, researchers in Melbourne, Alistid have reported that Plasma IL-6 was not affecteddypohydrate
consumption during cycling exercigé]. The same group further reported carbohydratekéntslows down increase
in Plasma IL-6 in response to cycling and runriBigWhen subjects exercised under depleted glycogewlitton, an
upward reaction was observed in the increase aifdalL-6 [9]. It is proven that an eccentric training method
that increased CK levels 1000-fold only increasedRlasma IL-6 4-fold has which appeared with defésr a few day§2].

MATERIALS AND METHODS

Subjects: The statistical population of the studgsisted of male students in undergraduate prognarfysical Education
at the University of Imam Hussein (AS) in the sateemester of the academic year 2008-2009 anatilenuimber of them
was 37 with a mean age was 24.89+2.37 years, BMI572 6.97 kg, height 176.1+ 4.60 cm, fat perceat&g80 + 1.18 kg
and Vo2max 56.40 + 1.74 kg of liters per minute.

Exercise program: before conducting the test, thxgests in both CHO and Pla groups were briefetherobjective and the
method of study. The subjects were prohibited frdoimg any heavy exercise 24 hours before eachatestthey were
advised strictly only to attend theoretical clasSdse subjects were advised to use only the dorynftmod, from 24 hours
before the first bout of running until the end bétsecond bout, and take their night rest from®2006.00. After 10 to 12
hours of night fasting the subjects participatedhia test from 8 to 9:30 AM and 9 to 10:30 AM imrrfoof groups of two.
After a 10-minute break the first blood samplingswdbne by collecting 5 cc of blood from the bratkiena cava of the
subjects and after 5 minutes they warmed up fomikfutes which included 5 minutes of walking with%@naximum heart
rate and 5 minutes of running on the treadmill v0% Maximal heart rate and after the warm-up thigets an on the
same treadmill for 60 minutes with 80% maximum heate. All the way through the exercise, subjebtsart rate was
controlled by a heart rate meter manufactured dgrR@ompany, China. Subjects each drank 0.8 litdétseverages with a
temperature of 3 to 5°C given to them four timespectively at minutes 0, 15, 30, 45 of the exeraisd the volume of each
drink was about 0.2 liters. The CHO group drank 6&bohydrate solution containing 48 grams of purease with
GIBCO brand produced in Canada and 0.02 + 0. #slibf RO water treated at “Zamzam Tehran” Compahich
contained 20 ppm soluble solids and while the PRbaipgs only drank 0.8 liter of RO water. Immediatefter the exercise, a
second blood sample was taken from the subjeatsrtgpare changes in plasma IL-6 levels in the tveugs; 24 hours later
after identical eating and resting conditions, shbjects attended the test place and the testqmiodd the day before was
repeated. During the tests the ambient temperatase21+2 and the humidity was 24+1.5. Blood samplese centrifuged
for 10 minutes at the rotation speed of 4000 to04ROn. Then the samples were poured in small lloestand were kept at -
80 degrees centigrade until all samples were deltec

Statistical methods:

To ensure normal distribution of data and to evaluhe impact of changes of time and the groups§ Nariable
Kolmogrov-Smirnov test was used. Paired t-test \Bitimferroni adjustment was used for two-by-two cangon of times.
Also, independent t-test was used for comparinggtioeips at any test point of time. The correlatidriL-6 variables in
different time scales was tested with Pearson ladive test and Spearman’s rank correlatid®]. To decide about
affirmation or rejection of hypotheses, the sigrafice level of 0.05 was considered. SPSS 15 saftwas used for data
analysis and Microsoft Excel 2007 software was deedrawing the diagrams.

RESULTS

60 minutes of running with 80 percent of maximunateate increases concentration of serum IL-6sThcrease was
significant in both CHO and PLA groups (P<0.05)t buthe PLA group it had a greater increase ané ikoncentration
difference in between the two groups was significé<0.05). IL-6 concentrations were still highdran baseline
concentrations in both groups until 24 hours after first exercise and this difference was repottetbe lower in CHO

group, but the difference between the two groups mat significant (P>0.05). After the second bouexercise, there was
no significant difference IL-6 serum concentratiorCHO and Pla groups (P>0.05) but the IL-6 of Pgwdup significantly

increased after the second bout of exercise comipaith that of before the the first bout while thasnount was not
significant in the CHO group. Table 1 shows thengfes in serum concentrations of IL-6 of the twougis

227

Pelagia Research Library



Seyed Hoseini MohammadAlit al Euro. J. Exp. Bio., 2011, 1 (4):226-230

Table 1) concentrations of serum IL-6 in the threénstances of blood sampling in CHO and Pla groups

instance of blood sampling| Group Average | Minimum | Maximum Standard deviation
pg mk-1 pg ml-1 pg ml-1
IL6_T1 CHO 0.715C 0 1.6 0.27
(Pg/ml.) PLA 0.6150 0 1.6 0.11
IL6_T2 CHO 0.6300 0 1.7 0.14
(Pg/ml.) PLA 0.9175 0 2.3 0.23
IL6_T3 CHO 1.7150 0 2.8 0.26
(Pg/ml.) PLA 1.3313 0 2.7 0.31

* Data reported based on the mean and standardatievi.
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Fig 1: The change pattern on IL_6 in response to excise test

DISCUSSION AND CONCLUSION

Based on the above discussion it can be conclutEdsérum IL-6 concentration would increase unterinfluence of 60

minutes running on the treadmill with 80% of maximheart rate and CHO supplement is effective omedesing the trend
of Serum IL-6 concentration.

Accordingly, the impact of exercise on serum ILréaang the researches conducted on sports immundiogeffect of
eccentric exercise on plasma cytokine levels wadoead [11]. Healthy moderately trained young mesdaled on the
erogometer bike for one hour with 75% of maximunygea uptake. Plasma IL-6 levels significantly iresed during
exercise which is consistent with the results @ 8tudy. In contrast in a study with 12 subjecithwhe mean age of 30
years Rozendal at al (2004) found that after perilog a low-intensity exercise session, regardldssyaeased IL-6 of
muscle tissue, there were no significant changesintentration of plasma IL-6 [12]. The differermetween the findings of
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the said study from those of this study can be edusy differences in the intensity of exercise hie two studies. The
findings of Starkie et al (2001) shows that carlurhye supplementation during exercise would slowrddhe increase
of serum IL-6 concentration in humans [13] whichcnsistent with the findings of this study. In thentioned study 7
moderately trained men were randomized into fomupgs and performed 60 minutes of exercise baseithemdividual
lactate threshold; two groups by running on thadrill and two by pedaling on ergometer bike. Ohthe two groups used
carbohydrate beverage during exercise. The venlmasl lsamples were collected at rest, 30 minutes &ftercise (during
exercise) and at the end of exercise. The resamiehshowed that carbohydrate ingestion during hathing and pedaling
have prevented exercise further increase of plasim@ concentrations prevented. In contrast Nyman aét (2003)
reported CHO intake would have no significant gffagreventinghe increase or decrease in I[46}] which is inconsistent
with the findings of this study. In the study of ign et al (2003) 30 power-trained subjects perfdriaehours weight
training that is conducted where the first set wagormed with 40% of one maximum repetition and lext ones were
performed with 60% of one maximum repetition inchgl 10 moves in 4 sets and 10 repetitions in eathvith 2 to 3
minute intervals. CHO group of subjects drank 10kgil.h-1 of 6% carbohydrate drink during exercisighough the
comparison of blood samples before and after eseritidicated a significant difference in levelsSefum IL-6 in both
groups, but there was no significant differencethia IL-6 increasing trend in CHO and Pla gro{4. Also in another
study the effect of consumption of sugar drinksiyi3 hours of cycling on serum IL-6 concentrativas investigated in
eight male subjects. The serum IL-6 concentratieneased in response to exercise but carbohyadrateesi significantly
slowed down the increase of serum IL-6 levels inQCgtoup compared with the Pla by the end of thease[15]. In a
study the effect of using CHO drink during two 9@ote bouts of cycling on the concentration of plasiL-6 was
investigated. Venous blood samples were taken fsoth groups 5 min before exercise, immediatelyradtercise and 18
hours after the second bout of exercise. The niadtinfigs of this study were that ingestion of CHOnpared with Pla during
the second exercise caused plasma glucose cortaanti@ be maintained at better levels and slowedrdthe increase of
plasma IL-6 concentratiof9]. In other studies, IL-6 was not measured durimgning exercise but at some points of time
after the exercise. Maximal levels of IL-6 were sw@wa&d immediately after exercise, which indicate@d@d decreasgl6,
17]. Also when the subjects performed 5 times of égeron one leg, plasma IL-6 concentration reachpdak 90 minutes
after exercise and remained elevated for 4 dags When subjects exercised in a depleted glycogete,san upward
reaction was observed in Plasma IL{6]. The results of study showed under depleted glwogondition IL-
6 expression occurs one hour earlier in the abseihglycogen depletion (control grougd)9, 2Q.
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