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ABSTRACT

Physical activity can cause various hematologidemges. The purpose of the present research wasatmine the
effect of time of performing a maximal aerobic ei@ session on certain blood components in youadg athletes.
Thus, 20 athletes were randomly selected from tilndests of Physical Education in the UniversityTehran and
were divided into a morning group (N=10; 20.840.98ars, 67.4546.29 kg, and 181.444.28 cm) and aerafion
group (N=10; 21+0.73 years, 67.2419.44 kg, and Ba8.21 cm).The morning and afternoon groups perfrthe
seven-station Bruce protocol from 8 to 10 A.M. @&do 5 P.M. respectively. The present researchuasg
experimental with a pretest-posttest design. Blgamiples were collected from both groups beforeiammdediately
after the exercise. Mean and standard deviatiorewesed for data description, and repeated meastiNGVA and
inferential (correlated t-test) statistics were &ipd for hypothesis testing at the 0.05 significatevel. The result
suggested significant differences in the levelsenfioglobin, erythrocytekeukocytes and platelets of the two groups
at different stages of blood sampling<(P05).Comparison of the two groups revealed thatehs no significant
difference between the morning and the afternoaugyrin the levels of hemoglobin, platelets, erytites, and
leukocytes before and immediately after the exer@dsised on the results of the research, it caargeed that a
maximal aerobic exercise session in the morning tined afternoon changes the level of hemoglobintefdts,
erythrocytes, and leukocytes, and that the tinexefcise has no effect on the amount of change.
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INTRPDUCTION

Recent physiological and hematological changestdudifferent physical activities have received mwadtention
from researchers and specialists. Since some eres@ssions have higher intensity, especially a&eason
tournaments, the circulatory system and hematadbgiariables may undergo changes that in the lany r
considerably influence performance and the reduhliecompetition [1].

The circadian rhythm regulates the function of bedyls and hormones during a 24-hour cycle. Thetfan of

cells and the level of hormones gradually changenduthe day. Researchers have always been irgerest
examining the effect of circadian rhythm on theivist of living organisms such as amoebae, amphibisand
mammals. One of the organs that are influencedhéycircadian rhythm is the hypophysis whose changeifests
itself in the life and performance of organisms releasing melatonin [2]. Filadelfi et al. (1996)aexined the
effects of the release of melatonin in cold-bloodexitebrates and came to the conclusion that secretf

melatonin from the pineal gland is a function of thircadian rhythm and creates a connection bettfeearganism
and its environment [2].1t is necessary to payrdib® to this essential internal factor -i.e. theadian rhythm and
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its effect on the physiological condition and canpgmtly the physical performance of individualsc& findings
in the field of temporal biology (understanding tféects of time on physiological variables) shdwatthuman body
undergoes many changes during the day and it bpedific ability at any specific time [3].

The adaptation following muscular activity is adated with changes in whole blood volume and whzésma

volume. In many of these cases the changes arassagefor improving physical function. Meanwhildanges in

plasma volume affect the concentration of the sufzsts in the blood, thus affecting the metabolgebstrates, and
hormones in the blood. Moreover, muscular activign make changes in the number of blood cells aei t
specialized distribution in different cells. Stuslien leukocytes provide us with information abdwé &ctivities of

the immunity system, while research on erythrocgtesonstrates the expansion or disturbance in lHaod/gen

transfer capacity [1].

Other studies have shown that during an intensecisge many changes occur in different compoundhudting

plasma, erythrocytes, and hematocrit [4, 5, 6, & Qdrlson showed in a study that much of the irm@ea

hematocrit is associated with the release of evgtftes from the spleen, but there are minor chaimgegerplasmic
and intercellular fluids during physical activitiaad in particular intense exercises that can fogmitly affect these
changes [8]. Also Bahati and colleagues came toctmelusion that the intensity of physical exerdisads to
significant increase in the number of leukocytds [9

Considering the above issues and the literaturéhereffect of intense exercise at different timéshe day on
hematological changes in most sports, on perforeyaand on the final output of athletes, the presesearch
attempts to answer the question whether the timexefcise (morning or afternoon) affects hematalalgfactors
and which time is more appropriate for exercise spatt in young athletes.

MATERIALS AND METHODS

Methodology

The present research is quasi-experimental wittetest-posttest design. The population of the rekeeonsists of
all the physical education students of the Uniwgref Tehran. From this population, 20 athletes eveandomly
selected and divided into a morning group (N =d®) an afternoon group (N = 10).

Table 1 —Mean and standard deviation of height, wght, and age of the subjects in the two groups

Height(cm) | Weight(kg) | Age(year)
M+SD M+SD M+SD
Morning | 180.4+4.28) 67.45+6.20 20.8+0.99
Evening | 179.9+8.2] 67.24+944 21.0+0/[73

Groups

The instruments of data collection include a mddicale made in Germany with the ability to measypeo 150
kilograms with an accuracy of 0.1, a 3-meter tapasare, Fortex chronometer with an accuracy ofisadbnds
made in Germany, Smooth Fitness 9.65 LS Treadnaitlenin USA, Sysmex automated cell counter for nmiagu
hematological variables, Polar Heart Rate Monidémg Bruce protocol which is a seven-station tedtiamesigned
for maximal aerobic exercise and for measuring lsierand cardiovascular capacity. The independenabie of

the research is a session of maximal aerobic esee{@ruce protocol) and the dependent variablahefesearch
are certain hematological factors such as: hemaglebythrocytes, leukocytes, and platelets.

An attempt was made in the present research taaety control the driving factors and variablevatious stages
of the project including nutrition, temperature, BNbcation, age, gender, any possible diseasedthhstatus and
record, sleeping schedule, and the level of agtifritm 48 hours before the test. The subjects gpdied in the
tests of the research according to the designegt@mand in the form of a morning and an afterngaup. Using
a pretest-posttest design, the researcher adnmatdsthe protocol and collected the required datac® protocol
was used in the research and since the test wakicieal in a laboratory, the variables of tempeeatunrd location
were controlled.

Four days prior to the test, the necessary explamategarding sleep and nutrition before the weste provided to
the subjects. They were recommended not to havaend@yse physical activity from 48 hours before thst. The
time of testing the morning group and the afterngoyup was determined to be 10 A.M. and 3 P.M.aetypely.
Maximal aerobic exercise was performed on a trethdind according to Bruce protocol which is desigjrier
measuring aerobic and cardiovascular capacity. Stligects continued the protocol until they wereamdted. 3
milliliters of blood was collected from the subjediy a specialist before, immediately after, artab@rs after the
test.
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Descriptive and inferential statistics were useddata analysis. First, Kolmogorov-Smirnov test &dedine’s test
were applied to ensure the normal distributiontaf taw data and the homogeneity of variances dfi gagup.
Mean and standard deviation were used for datarigésa and repeated measures ANOVA as well as 8woohi
test were applied for hypothesis testing at th& 8ignificance level.

Findings

According to table 2, during a session of maxinmexolic exercise in the morning and the afternobe,lével of
hemoglobin, leukocytes, erythrocytes, and platéteteeased in the posttest in comparison with ttetest in both
groups. Considering table 2, P-values are 0.00Clwig less than 0.05, indicating that there is gnifitant
relationship between the compared means.

Table 2 — The t-test results of of HGB, RBC, PLT ad WBC in morning and evening groups

Variable Test Morning Group t Sig Evening Group t Sg
HGB Pretest 14.30+0.80 4.7 0.001* 14.31+£0.7L 9.62000 *
(g/dL) | Posttest 14.97 + 0.85 14.95 + 0.69
RBC Pretest 5223 + 375.33 549 0.000* 5180+272.61 799.0.000 *

(10°Lp) | Posttest| 5468 + 416.75 5407 + 280.57
PLT Pretest | 199400 +23931 9.9F 0.000* 207272 +28B%654 | 0.010 *
(uL) Posttest| 241500 + 261338 244363 + 41403
WBC Pretest 6620 + 1759 13.17 0.00Q * 7745 + 1591 9.2R000 *
(nL) Posttest 11750 = 2505 115527 + 2190

* denotes significance at<R0.05 level
Table 3 compares the morning and the afternoonpgrébe results show that there is no significafitedence
between the two groups in the level of hemoglopiatelets, erythrocytes, and leukocytes beforefatholwing after
a session of maximal aerobic exercisez (05).

Table 3 — The analysis of variance ANOVA results tar groups of morning and evening

Variable Test Mean Source F Sig
HGB Pretest 14.30 Between- Subjgct 0.001 0.978
(g/dL) Posttest 14.96 Within-Group
RBC Pretest | 5200476 Between -Subject 0.092 0.766

(10°/Ly) | Posttest| 5436190  Within-Group
PLT Pretest 203523| Between -Subject 0.458 0.507
(uL) Posttest| 243000 Within-Group
WBC Pretest 7209 Between -Subject 2.37  0.140
(uL) Posttest 11633 Within-Group

RESULTS AND DISCUSSION

The purpose of the present research was to exatmineffect of time of performing a maximal aerobiercise
session on certain blood Components in young ntaletas. The results suggested a significant oiatiip in the
levels of hemoglobin and erythrocyte of the mornémgl the afternoon groups at different stages wiptiag. The
results of the present research are consistent thigthfindings of Joksimovic et al. (2009) who sadlithe
hematological profiles of Serbian youth nationalcs teams. In this study, the findings indicateat {oung soccer
players experienced a significant increase in timabrer of leukocytes. Moreover, they had significaeteases in
hematocrit and the number platelets in comparisortheir non-athlete peers, and while their hemaglob
concentration only insignificantly increased [1Blirthermore, the results of the present researka@rsistent with
the findings of Yalcin et al. (2002), Ahmadizadagt (2005), Craig et al. (2008), Silva et al. (200#hd Hu et al.
(2008) [11, 12, 13, 14, & 15]. However, the resulsre inconsistent with the studies of Huey-Junalef2004),
Karakoc et al. (2005), Fujistuka et al. (2005), &abeuf et al. (2009). The reason for such incéesty may be
differences in the type of exercise, the intensitgxercises, gender, and the physical fithesb@subjects[16, 17,
18, & 19]. It was widely believed in the 1920’s aB@'s that physical exercise leads to erythrocgtoBiuring
intense physical exercise the concentration oheoglytes can increase by 25 percent [20]. At fitis change was
justified by mobilization of blood stores, sincerstd blood has many cells and little plasma in canspn to
circulating blood. In dogs, the volume of spleegrdases by 70 to 87 percent during physical exergikat is, 20
percent more erythrocytes are released into blddowever, exercise-induced increase in the number of
erythrocytes can be associated with the releastoodd cells elsewhere [21].

One of the important changes induced by physicatase is leukocytosis or increase in the numbextite cells
in the blood that can amount to four times of th&ting level and it can remain high for severalrh@fter exercise.
But exercise-induced leukocytosis depends on tiemsity and duration of exercise and duration paysuch more
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significant role [22]. Measuring the level of lewtes in both groups indicated a significant relaship at different
stages of sampling and this result if consistetit Wie findings of Karakoc et al. (2005) and Baleatal. (2007) [9
& 17]. They concluded that the pressure from phaiséxercise significantly increases the numbeeokbcytes.

The level of platelets indicates significantly cgad in two groups. Ahmadizad et al. (2005) cargatla research
on the effect of resistance exercises on hematdbdactors in non-athlete men and examined thecefif such
exercises on the activity and concentration ofghds in 13 subjects. They showed that all the @ses increase
blood platelets and this increase is independetiieointensity of exercise [12]. This is consistedth the results of
the present research. Other studies that areénwith the findings of the present research areaBat al. (2007),
Karakoc et al. (2005), and Joksimovic et al. (20a9) 17, & 23].

Comparing the morning group and the afternoon grewgaled that there is no significant differentween them
in the level of hemoglobin, platelets, leukocyt@sd erythrocytes following a session of maximabh@r exercise.
As mentioned earlier, many factors influence phggjcal condition at different hours of the day limting the
internal temperature of the body, release of sumimbnes as melatonin, etc. As a result, human hodiergoes
many changes at different hours of the day andethan influence performance in exercises at diffietienes.

The effects related to the biological clock of hurmzody are two-faceted. First, the biological claiables the
individual to perform physical and mental activitiand develops cardiovascular and biochemical dsamgth

respect to these activities, increasing the le¥ghysical and mental activity during the day amohtcibuting to

recovery during the night. The second role of theys biological clock is to prepare the individudal shifting

from the active state to sleeping state and viasaveRelease of melatonin is negatively relatedtde body
temperature, where it increases in the evening wioea body temperature drops and decreases in ¢heimg

when core body temperature rises [24].Generallindunaximal aerobic exercises, the population dfslmod cells
may increase. Moreover, these exercises lead togehia the number and distribution of leukocyted platelets in
the blood. It may as well lead to proliferation lginphocytes. Redistribution of leukocytes is atitdd to the
hormonal changes during and immediately after éser&xercise-induced changes in the number, bligion, and
proliferation of leukocytes are transient [25].

REFERENCES

[1] Viru, A. Viru, M. “Biochemicaimonitoringof sport training Human Kinetics Publisher001, Incppl1-27

[2] Filadelfi, A.M. Castrucci, A.M1996 J. Pineal Re¥o0l 20 (4) : PP: 175

[3] Reilly, T, atkinson, G, waterhoseBiblogical rhythms and exerciseOxford medical publications]997. PP:
15-27.

[4] Brun JF, Khaled S, Ranaud E, Bouix D, Micalefland Orsetti A.,Clinical Hemorheology and
Microcirculation. 1998 pp. 89-104.

[5] Brun JF, Micallef JP and Orsetti &linical Hemorheology and Microcirculatiod994 pp. 807-818.

[6] Neuhaus D and P. GaehtgeSports Medicinel994 pp. 10-21.

[7] Szygula Z.Sports Medicine199Q pp. 181-197.

[8] Carlson, G. P. Thermoregulation and fluid balance in the exeraishorse”. In: Equine Exercise Physiology,
eds Snow D. H., S.G.B. Persson and R. J. Rosat&Ealitions, Cambridgd,983 pp. 291-298.

[9] Rashida Bahati, B and Din Muhammad, 2807, Pak . J . Physiol3 , No : 2

[10] Joksimové, Aleksandar, Stankoj Daniel, lli¢, Dragan , Joksimo¥j Ivana, Milorad Jerkan,Journal of
Human Kinetics2009 volume 22, 51-60

[11] Ozlem yalcin, Al paslam Erman, Sedat Murdiielek Borkucukatay and Oguz K T Baskydurnal Applied
Physiology2003 vol .94, pp. 997- 1002

[12] Ahmadizad S, El-Sayed MS3ournal of Sports Scienc2005 23:243-9.09

[13] Craig SK, Byrnes WC, Fleck St J Sports2008 Med. Feb; 29(2):89-95

[14] Silva AS, Santhiago V, Papoti M, Gobatto Citernational 2008 Apr;30(2):158-66

[15] Hu, M. Finni, T. Sedliak, M. Zhou, W. AleM. Cheng, SJournal of Sports2008 Med. 29(7): 564-568

[16] Huey-June Wu, Kung-Tung Chen, Bing-WuShee, HHGheng Chang, Yi-Jen Huang, Rong-Sen Yafgrid
Journal Gastroenterology004 10(18): 2711-2714.

[17] Karakoc Y, Duzova H, Polat A, Emre MH, Arabladournal of Sports Medicin005 39, 4.

[18] Fujistuka , satoshMilitary Medicing 200Q vol.170,No.7,pp590- 593-612

[19] Florian Bobeuf, Mélissa Labonté, Abdelouaheliahl, and Isabelle J. DionneEffect of Resistance Training
on Hematological Blood Markers in Older Men and VéoitA Pilot Study2009

[20] DeVries, H. A. Physiology of exercise for physical education atidedics”. 2d ed. Dubuque, lowa: C. Brown,
1974

[21] Barcroft, J.and J. G. Stephedsurnal of Physiologyl1927, 64:1-22.

2711
Scholars Research Library



Yahya Mohammad Najadet al Annals of Biological Research, 2012, 3 (6):2708-2912

[22] McCarthy D.L. and Dale M. Msports Med6: 333-363.)nter. J. Of sports MedL98817;PP: 384-489.
[23] Rashida Bahati, B and Din Muhammad , $dk. J. Physiol2007, Vol : 3, No : 2

[24] Reilly, T. Waterhouse, J3Sport exercise and environmental physiology- E&s&vR005

[25] Mackinnon laurel T."Exercise and immunology, human kinetics publish&g92

2712
Scholars Research Library



