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ABSTRACT

The purpose of this study was to determine thetaffepre-exercise carbohydrate meals with highkcelyic index
(HGI) or low glycemic index (LGI) on high sensitié&reactive protein concentrations (hs-CRP) follogyi
subsequent endurance exercise. 12 male subje@s2(g + 0.35 yrs, body mass 76.1 + 3.5 kg, heighi? +0.02
m, body fat percentage 11.1 +3.23, ¥@x 51.18 +0.65 mL-Kgmin®; mean +S.E.M.) performed two 90-min runs
on a treadmill at 70% Vénax two hours after ingesting a HGI or LGl meal ckasocaloric test meal contained 1
g-kg" body mass of carbohydrate and the glycemic indéxeg were 94 and 40, respectively. Trials werasspd
by at least 7 days in counterbalanced order. Reswire analyzed using a two-factor (trial x timepeated
measures ANOVA with post hoc (Bonferoni) compar&éoappropriate.Laboratory data showed that althouns-
CRP levels increased insignificantly immediatelfieiaexercise compared to pre exercise levels it bt®1 and
LGI, a slight increase in hs-CRP1hour after exezdis each of the groups was not statistically digant in both
groups (p=0.399). This paper indicated that ing@stof 1 g-ki body mass of carbohydrate with high or low
glycemic index 2 hours before endurance exerasklimited effects on hs-CRP concentration.

Keywords: High Glycemic Index (HGI); Low Glycemic Index (LGHigh Sensitive C - reactive protein (hs-CRP)

INTRODUCTION

Until recently carbohydrates have been classified ‘simple’ and ‘complex’ based on their degree of
polymerization; however, their effects on healthyrba better described on the basis of their phggiohl effects
(ie ability to raise blood glucose), which depersthbon the type of constituent sugars (eg glucfsetose,
galactose) and the physical form of the carbohgdfag particle size, degree of hydration). Thissifecation is
referred to as the glycemic index (Gl). The Gl igumntitative assessment of foods based on postipfarood
glucose response (1). Numerous studies have seggstt a low-Gl meal consumed at different times,1-4 h,
prior to prolonged exercise can maintain higher otlloglucose concentrations, decrease plasma lactate
concentrations during exercise and/or post-exereisd cause a relative shift in substrate util@afrom CHO to
fat compared with a high-GI pre-exercise meal(3).tke other hand, over the past 15 years a varfetiudies have
demonstrated that exercise induces considerablsiglbgical change in the immune system. The intaras
between exercise stress and the immune systemderavunique opportunity to link basic and cliniphlysiology
and to evaluate the role of underlying stress amdhunophysiological mechanisms (3). However, it bagn
suggested that exercise represents a quantifiabtelnof physical stress. It is well known that imd&ve exercise is
also associated with alterations in several immegoliatory aspects (4). C-reactive protein (CRPA sensitive
marker of systemic low grade inflammation and isently recommended as the principal inflammatoarker in
research and clinical practice. Elevated plasmal$esf C-reactive protein have been associated avitincreased
risk of coronary heart disease,ischemic strokejpperal artery disease, hypertension, and any @aadcular

183
Scholars Research Library



Seyyed Javad Ziaolhaglet al Annals of Biological Research, 2013, 4 (5):183-187

disease,in individuals who have no prior cardioutacdisease(5). Several roles have been postufateGRP,
including binding to phospholipids of damaged céfisactivate complement and enhance uptake of thelée by
macrophages, as well as activating endotheliab dellexpress adhesion molecules and decreasingxfiression
and bioavailability of endothelial nitric oxide gimase (6-8). It is well documented that physicaivitg has a role

in preventing coronary heart disease (9), mediatedart, by changes in inflammation. Furthermastidies
concerning theeffect of exercise on CRP conceninatihave indicatedthat CRP concentrations riser afte
strenuousexercise when compared to the restingesa(0). Several studies have examined theacutsepha
response(APR) to strenuous exercise (11-13) of @@ mnd 20 femalerunners demonstrated marked dnsient
increases in the CRPimmediately and 24 h after -krd2narathon race.Values returned to baseline tweix
daysafter exercise. Another study (14) evaluatech#matologicand APRs of 18 athletes to 21 km obemg, 97
km ofcycling, and 42 km of running. C-reactive giatincreased24 h after the race and returnedgelibaby 48 h.

A study(10) of 55 runners in the 1996 and 1997 &osnharathonsnoted increases in CRP within 4 h dfter
event.This APR to exercise seems to be proportimnddeamount of activity and muscle injury. TheRARISO may
berelated to the type of exercise and the muscles mavolved.Griffithand colleagues showedQualitydidtary
carbohydrates (high or low glycemic index) doesaypear to be associated with serum hs-CRP levsdsig 582
obese (15). In other studyLio andcolleaguesconcdlutiat Dietary glycemic control is significantly dapositively
associated with plasma hs-CRP in 244 healthy middkd women (16).The mechanisms mediating the APR t
exercise are not defined. So, because ofthis tpictheir conflicting results, further investigatis warranted.Due
to the limited number of studies on combinationdadtary carbohydrate, C-reactive protein and astrtenuous
endurance exercise, the purpose of this study Wwerefore to examinethe effects of carbohydrate sneath
different glycemic index on CRP levels in male atbs after a strenuous endurance exercise bowtast
hypothesized that the different glycemic index @&fats would elicit significant differences in CRRdés.

MATERIALS AND METHODS

Subjects

12 male exercise-trained men were recruited tdgigate. Subjects were required to at least theses ger week for
a minimum of 45 minutes per session for the pasb8ths. Subjects were nonsmokers, not using afteirimatory
or antioxidant agents, and did not report any hystd cardiovascular or metabolic disorders. Hedistory, drug
and dietary supplement usage, and physical actgigstionnaires were completed by all subjectseterdhine
eligibility. Prior to participation, each subjecaw/informed of all procedures, potential risks, badefits associated
with the study through both verbal and written farmraccordance with the approved procedures ofthigersity
Institutional Review Board for Human Subjects ReseaPotential recruits signed an informed congemh prior
to being admitted as a subject (17). Subjects'Hbeigeight, and body composition via 8 site skidféést and
calculation using ISAK equation was measured. Sutlgjkaracteristics are shown in Table 1. A full laxation of
dietary and physical activity data recording wasvided to subjects, along with data collection fermin overview
of study procedures was also provided.

Tablel. The general features of the participants

Variables value
Age(year) 24.840.35
Body mass (kg) 76.1+3.58
Height (m) 1.77+0.02
body fat percentage 11.143.23
BMI (kg/ m2) 24.18+0.67
VO max(ml-kg' min?) 51.1885.

Data are mean +SD.

Dietary and physical activity records

All subjects were instructed to maintain their naftrdiet, and record their food and beverage intikeng the

seven day period prior to each exercise test dayrittbnal records were analyzed for total caloripsotein,

carbohydrate, fat, and a variety of micronutrie@sbjects were given specific instructions regagdibstinence of
alcohol consumption during the 48 hours immediapebceeding the test days. Subjects were instruotechintain

their normal physical activity, with the exceptiofi refraining from activity during the 48 hours pegling and
following each test day.

Diet and exercise protocol

Each isocaloric test meal contained 1 ¢ kgdy mass of carbohydrate (18) and the glycentesirvalues were 94
and 40, for high and low glycemic meal respectiveligh glycemic staple-diet consists of mashed fpetaand the
staple diet with low glycemic whole grain spaghetfis also included in the same way (Table 2).Abjscts
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performed two 90-min runs on a treadmill at 70%,01@x (19) 2 hours after ingesting a HGI or LGl m&albjects
matched fluid intake to 2 ml of plain water per dgbody weight every 15 minutes of activity was dig20, 21).
Subjects who had consumed a high glycemic dieherfitst day, consumed low glycemic diet and vieesa. Diet
composition is presented in Table 2.

Table 2. Nutritional composition of pre-exercise mals (for a 70 kg participant)

Meal Description Estimated Gl Macronutrient comten
420 gr g potatoes (baked) 368kcal
argp 70 gr carbohydrate
HGI 155 gr tomato sauce 04 13.8 ar protein
625 ml water L 9rp
2.3 gram fat
. 368kcal
420 gr macaroni (cooked) 70 gr carbohydrate
LGl 155 gr tomato sauce !
40 13.8 gr protein
625 ml water
2.3 gram fat

Gl, glycemic index; CHO, carbohydrate.

Blood Samplingand variable analysis

In order to reduce the effect of circadian rhythmimmune function tests were performed in midday bnorder to
reduce disturbing effect on test variables, thiglgtas a double blind, crossover design was coeduict two
sessions a week away in counterbalanced order. dmatope approximately 20 °© C and humidity about 5586
calculated. In the morning of test session, thejemid sat on the chair and then blood samples flasting
participants were taken through the left brach&ihvIn the next stage of diets with different gguc distributed
among subjects. Subjects had 15 minutes' to irttadie diets then, they were given 2 hours to r28).(A second
blood sample was taken immediately after the agtivihen 5 ml of plain water per kilogram of bodeight
consumed by subjects. Thereafter subjects werallmted to drink water or consume any food to aartadter the
third and final sampling. Following collection, lold samples were processed accordingly, and thenplasrum
was immediately stored at -80°C until analyzed merkers of inflammation, CRP was analyzed in seuging an
ultra-sensitive enzyme linked immunosorbent assBiISA) procedure as described by the manufacturer
(PARSAZMOON KIT).

Statistical Analysis

Statistical Analysis First normal data distributiand homogeneity of groups in order to test theniGaorov —
Smirnov and Leuven was determined. All statistazdtulations were performed using SPSS versioA1#/0-way
ANOVA (trial and time) with repeated-measures desigas used to assess metabolic and immune diffesenc
between groups. Any significant F ratios were assgsusing a Holm-Bonferroni stepwise post hoc test
determine the locations of variance. All statidticulations were performed using SPSS versiorAllSlata were
presented as means with their standard errors thétignificance set at P<0.05.

RESULTS AND DISCUSSION

Variable changes shown in table3.

Table3. Effects of high and low glycemic index onlbod variables before, after and 1hour after 90mirrunning at 70% vo,max

Group HGI LGI
Stage PRE POST 1hPOST PRE POST 1hPOST
hs-CRP (ul) | 0.5+ 0.43| 0.72+0.43| 0.764+0.57| 0.5+ 0.43| 0.832+0.31| 0.7+ 0.24

At rest all subjects had total and differential ®RP within the normal ranges for healthy adultcréased
circulating hs-CRPwas observed immediately aftarege compared to pre exercise levels in both ki@ LGI
(Table3). However, no differences were found intladl hs-CRPlevels between the HGI and LGl trials0(B99)
(Figure 1).
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Figl. Plasma CRP concentrations at rest, immediatglafter(post)and 1 hour after prolonged strenuous xercise with the ingesion of a
high-glycemic index (HGI),low-glycemic index (LGI) meal.

The data from the present study indicated tha-exercise CHO ingestion with a low glycemic indexnpared
with high glycemic index (1 g CHO/kg body mass)duhbefore strenuous endurance activity (90 mmates 0%
Vo,max) did not alter h&€RP concentratiol in athlete<CRP is an inflammatory index in the human body ai
predictor of heart disease risk at rastl i is a circulating marker of inflammation produce@gwminantly by th
liver in response to W. Very high concentrations of CRP are seen in acute iofestand systemic inflammato
states, but more modest elevations of CRP, measgddgl-sensitivity CRP, can occur chronically, providin
relatively stable indicator of lowrade inflammation over mths to years(23, 24With regard to the effect «
exercise on CRP, the results from the current samysimlar to those of previous stud (10, 14), i.e. CRP
increased after acute bout of exerci8eme previous studies suggest iacute bout of exersecauses energy crisis
in contractile myofibrils and increathe expression and blood levels of leukocyte adimesbleculesfacilitates
interactions between monocytes andendothelial ,cincreaseghe production of proinflammatorycytokines, &
decreased the production ofamftammatory cytokines by mononuclear celeliminatesbalance between the
production of pranflammatoryand ar-inflammatory cytokines in skeletal muscles,intabtioxidative defenses,
and reduces the susceptibilityof LDL oxidation. These everitgreasePhagocyte cells alLg and consequently
hepatocytes production of CRP is stimuleWe previous showed that carbohydrate meals with lopgeaghic index
did not alter llg concentration in male athletes after strenuous remgde exercise and we decided other fac
related to some inflammatory variak(25). Carbohydrate ingestion has been shown to improweogk
availability. It has therefore been suggested ¢ixagenus CHO feeding during exercise may influence theime
response to exercise by maintaining blood glucesel$ and thereby reducings and reduces CRP secretion fri
liver and other tissued.ow glycemic index carbohydrate me lowers insulin secretignsc glucose maintains
longer during prolonged exercisgther than high glycemic index carbohydre

CONCLUSION

The data from the present study indicate the-exercise CHO ingestion with a low glycemic indexnpared witt
high glycemic index (1 ¢CHO/kg body mass) 2 hour before strenuous endurantieity (90 minutes at 70¢
Vo,max) did not alter h€RP concentrations between groups it seemed that responses of blhs-CRP
concentrations were independent from glycemic infecarbohydrate me:
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