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ABSTRACT

The purpose of this study was to examine the effect comparison of weight Training at morning and evening shifts on

Testosterone and cortisol in bodybuilders. 30 male students from Shahrood, Branch, Islamic Azad University were
voluntary selected and randomly divided into the two groups; morning-time training group (N=15, weight =
74+2.69 kg, age = 22+2.18 years, length =172+3.37 training time = 10 am.) and evening-time training group
(N=15, weight =77+4.15 kg, age = 21 + 3.97 years, height =174+4.75 training time = 4 pm.). Both groups
(Morning and afternoon) were performed resistance training program 3 days in week (12 weeks/36 sessions) with
50 to 80 % maximum power. Data was tested using dependent t test for comparison of data between pre- and post-
test in per groups. Satistical significance was set at p<0.05. Also from the One Way ANOVA used for mean
different comparing between post test in groups, and Tokay test for comparing between pre and post test mean
different in per groups. The results showed there were significant differences between the amounts of testosterone
(0.04) and cortisol (0.01) hormones secreted of both groups in pre-test and post-test. The findings of this research
indicate that testosterone and cortisol hormones are influenced by the time of training which is due to circadian
rhythm.
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INTRODUCTION

Diurnal variation of sports performance usually gean the late afternoon, coinciding with increadsady
temperature. This circadian pattern of performameg be explained by the effect of increased carg&zature on
peripheral mechanisms, as neural drive does notap exhibit nycthemeral variation. This typi@ilrnal
regularity has been reported in a variety of phaisiactivities spanning the energy systems, from nbdee
triphosphate-phosphocreatine (ATP-PC) to anaerahit aerobic metabolism, and is evident across abcia
contractions (eccentric, isometric, concentric)aifarge number of muscle groups. Increased nermeumion
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velocity, joint suppleness, increased muscular dlb@v, improvements of glycogenolysis and glycidysncreased
environmental temperature, and preferential metegiwal conditions may all contribute to diurnalriaion in
physical performance. However, the diurnal variaiio strength performance can be blunted by a tedeaorning
resistance training protocol. Optimal adaptatianseisistance training (muscle hypertrophy and gtteimcreases)
also seem to occur in the late afternoon, whiclnieresting, since cortisol and, particularly, tasserone (T)
concentrations are higher in the morning. T hasatgaly been linked with resistance training adapta and
higher concentrations appear preferential. Thisbesen determined by suppression of endogenous g@rodwand
exogenous supplementation. However, the cortisgli(@&tio may indicate the catabolic/anabolic eamiment of an
organism due to their roles in protein degradatind protein synthesis, respectively. The mornieyated T level
(seen as beneficial to achieve muscle hypertrophgy be counteracted by the morning elevated C lawel,
therefore, protein degradation. Although T levets &igher in the morning, an increased resistan@zcise—
induced T response has been found in the latenafter suggesting greater responsiveness of thettmglamo-
pituitary-testicular axis then. Individual respor@iess has also been observed, with some partisipaperiencing
greater hypertrophy and strength increases in nssptm strength protocols, whereas others respa@idrpntially to
power, hypertrophy, or strength endurance protodefgendent on which protocol elicited the greafestsponse. It
appears that physical performance is dependentranmder of endogenous time-dependent factors, winiap be
masked or confounded by exogenous circadian facgtrength performance without time-of-day—spediféning
seems to elicit the typical diurnal pattern, assdsistance training adaptations. The implicati@nghis are (a)
athletes are advised to coincide training times \witrformance times, and (b) individuals may exgresé greater
hypertrophy and strength gains when resistanceitigiiprotocols are designed dependent on individuasponse
[1].Biological rhythms represent ubiquitous regigdat mechanisms found in most organisms, includifents,
animals, fungi and cyanobacteria [2]. As definedHaus and Touitou (1994), a biological rhythm isegularly
recurring component in a series of measuremerasbidlogic variable obtained as a function of tif8f In human,
a vast majority of physiological, biochemical anehbvioural processes exhibit daily fluctuationse ®implest
explanation of this phenomenon would be that thaaty fluctuations may merely reflect different fgahs of
behavior imposed by the cyclical environment, awnlight-related night sleep versus diurnal (ddnhgelated)
activity patterns resuling in differential metalwlilemands. However, it has been repeatedly shoamnwhen
humans or experimentral animals are held in ismtaivithout processes do not become disorganizeuliafg, they
continue oscillating, with a period of slightly fiifent from that of 24 hours. For instance, peridas body
temperature, plasma melatonin and cortisol have beported to be very similar in duration of 24 toand 11
minutes on average when measured under an atti?@idour day [4]. The meaning of this result coldld
explained (again) by the example of serum cortiga. mentioned above, after several days living uratel
artificial day-length of 28 hours, daily rhythm sérum cortisol does not reset to a new 28 hoursbdapegins to
oscillate with an approximate 24 h and 11 min pkridhis clearly implies that daily rhythm of codishas an
endogenous origin with an intrinsic period beinighdly longer than 24 hours. Therefore, a termagiian (from the
latin circa diem = about a day), introduced by Erddalberg, is widely used to describe daily rhythaisthe
acknowledged endogenous origin with a period ctos24 hours (e.g circadian rhytm of core body terapge,
melatonin and testosterone [5, 6]. Both Serum samlrtand testosterone display a circadian patteth warly
morning peaks and evening nadirs [7, 8]. Both stetone (T) and cortisol (C) exhibit circadian Hiyical being
highest in the morning and lowest in the evenings & potent stimulator of protein synthesis ang p@ssess anti-
catabolic properties within skeletal muscle, andftects protein turnover, thereby altering the beéabetween
hormone-mediated anabolic and catabolic activity.hysiological reactions of these hormones
and training adaptations may influence the postese recovery phase by modulating anabolic andbcdic
processes, therefore affecting metabolic equilibriand may lead to intensification of catabolic qasses. We
investigated the effect of the circadian systemttenT and C response of weight-trained men to heesigtance
exercise [9]. The purpose of this study was to emanthe effect comparison of weight Training at mig and
evening shifts on Testosterone and cortisol in badglers.

MATERIALS AND METHODS

30 male students from Shahrood, Branch, IslamicdAzaiversity were voluntry selected and randombgidid into
the two groups; morning-time training group (N=tight = 74+2.69 kg, age = 22+2.18 years, lemgth2%B.37,
training time = 10 am.) and evening-time trainimgup (N=15, weight =77+4.15 kg, age = 21 + 3.97rgekength
=174+4.75, training time =4 pm.). Both groups (Mam and afternoon) were performed resistance tigini
program 3 days in week (12 weeks/36 sessions)tto 80 % maximum power. Data was tested usingmiignt
t test for comparison of data between pre- and-f@ss$tin per groups. Statistical significance wetsas p<0.05. Also
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from the One Way ANOVA used for mean different campg between post test in groups, and Tokay wrst f
comparing between pre and post test mean difféngrer groups.

RESULTS AND DISCUSSION

The results showed there were significant diffeesnibetween the amounts of testosterone and cohtisaiones
secreted of both groups in pre-test and post-tdsivever, there were significant differences betwéba
concentration of testosterone and cortisol hormafidise two groups in pre-test and post-test. Muver the results
also showed a concentration amounts of testostemodecortisol in the morning were higher than emgnihe
descriptive characteristics of subjects mentiome@able 1. Also mean and standard deviation is shiowable 2.

Eventually the results of One Way ANOVA test abofithe Testosterone and cortisol hormones are shiown
Table3.

Tablel. Descriptive characteristics of subjects

dex .
Grou Length Weight Age

Morning group| 172+337| 744269 | 224218
Evening group| 174475 77+415 | 214397

Table2. Mean and standard deviation in groups

Groups| Morning group (pre test]  Morning group (post testevening group (pre test)  evening group (post test)
Variablé
Testosterone 1843 354 1801 +237 1590 378 1687 #412
Cortisol 6199 #13256 56643 #7012 41045 #7234 30621 #5943

Table3. The results of One Way ANOVA test in Testdsrone and cortisol variables

F P value
Testosterong 1.39 0.04
Cortisol 11.45| 0.01

CONCLUSION

The purpose of this study was to examine the effextparison of weight Training at morning and emgrshifts on
Testosterone and cortisol in bodybuilders. Lawre(2@10) represented that Optimal adaptations tistesxe
training (muscle hypertrophy and strength increaaés seem to occur in the late afternoon, whichnieresting,
since cortisol and, particularly, testosterone ¢djcentrations are higher in the morning [1]. Veigh(1987) and
Van (1996) were shown that Both Serum cortisol sestiosterone display a circadian pattern with eawbyning

peaks and evening nadirs [7, 8]. Bird (2004) regmbthat both testosterone (T) and cortisol (C)ikeklzircadian

rhythmical being highest in the morning and lowiasthe evening. T is a potent stimulator of protsymthesis and
may possess anti-catabolic properties within s&kletuscle, and C affects protein turnover, theralbgring the
balance between hormone-mediated anabolic and alatadictivity. Physiological reactions of these immnes
and training adaptations may influence the postese recovery phase by modulating anabolic andbcdic

processes, therefore affecting metabolic equilibriand may lead to intensification of catabolic qasses. [9].
Researcher investigated time of day effects ontéstosterone and cortisol of weight-trained menrexercise.
Results of this study supports by many studiesraséarchers [1, 7, 8 and 9].
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