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ABSTRACT

Immune system has role in inflammatory and anti inflammatory function. Base of these activities is produce L4 and
IFNy. This study is about effects of endurance training with moderate intensity and overtraining on balance these
two cytokines. In this study 30 rats selected and divided to 3 groups control, moderate and overtraining exercise.
Moderate training protocol was done for 12 weeks with speed 30 m/min in first week and 23m/min in last week.
Overtraining protocol was done with speed 15 mymin in first week and 25 m/min in last week. All protocol of
training was for 12 weeks. Soeleenectomy where done after interval training protocol, and Eliza method used to,
Interleukin 4 (IL4) and Interferon y (IFNy).The results of this study showed a increase in the amount of (IFNy) and
decrease in the levels of IL4 in moderate training group that difference was significant (p=0.01). The results also
showed increase in levels of IL4 and decrease IFNy levels in overtraining group difference was significant
(p=0.01).Based on the results of this research, it can be concluded that doing moderate training lead to increase
IFNy and overtraining caseto increase IL4.
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INTRODUCTION

It has been reported that moderate or intermitexarcise enhances immune function but prolonged sever
exercise cause numerous changes in immunity, wpadsibly reflects physiological stress and supjpoegH|.

Athletes tolerating more intense levels of trainimgy be at increased risk of upper respiratoryt tiaection
[URTI] during periods of sever exercise and for teer weeks after race events. Interestingly, méshe studies
used applied voluntary exercise, even though tfectsf of enforced physical exercise, especiallyhwdifferent
loads, are unclear. There is little informationareting whether regular exercise above a certagmsgity or duration
could be harmful. It would be of interest to idéntihe optimum exercise loading which could impraertain
physiological aspects, including immune functiorccérding to the current findings of adaptation tfoygical
exercise, until an overtraining syndrome appeaggular exercise has beneficial effects [2]. Howgeweith

overtraining, which is still a poorly understoodopess, the homeostatic balance involving a widegyeaof
hormonal, metabolic, and immunologic factors ie@t[3]. There is a dynamic equilibrium betweeo and anti-
inflammatory cytokines. The time course of cytokieéease, the local cytokine milieu, the existeotstimulating
and inhibiting factors and their receptor densitiss determinants of the net cytokine effect[4].
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T1/T2 balance [or Th1/Th2 balance, Tc1/Tc2 balart] been used as an indicator of the changesnnmna
function and has become a research focus duringpdbe decades[5] The T1/T2 imbalance has beentezpbor
acute and chronic infections or several diseasdaiimans such as cancer and asthma [6]In theoryelld are
associated with cell-mediated immunity and playaerimportant role in clearing infections, wher@@scells are
associated with humoral immunity and play a ke fial preventing infections[7]. Thus, a severe dsgiom of T1
cells caused by acute or chronic stress may leadddure in completely clearing viral infectionghile an immune
polarisation toward T1 phenotype may indicate amdased ability for clearing infections. the corssenis that the
responses of T1 cells to infection are suppres#ied lzigh intensity exercises that may provide &planation for
the increased susceptibility to infection followipgolonged high intensity exercise[8]. In contrasie T1 cell
responses are strengthened following moderate sityeaxercises which may enhance the immune resgotts
infectious agents[9].However, these suggestionsbased only on the results of a small number oegrents.
There have been no systematic investigations omlteeations of T1/T2 balance in response to ezerof various
types, intensities and durations.

Different kinds of exercise may have various efemt immune parameters based on the nature, itytesd time
delay between exercise bouts and immune paramateddition, it is not clear what part of this mutctorial
stress [psychological or physical] in those humianlies effects components of the immune systeniigrefore,
more evidence is needed to explain the nature Bmdat feature of this immunomodulation. Consedligrin the
present study we examined the effect of moderadesawer treadmill running on plasma concentratafrié-4 and
IFNy cytokines.

MATERIALSAND METHODS

Animals

Thirty adult (6—-8 weeks old) male Wistar rats, vy 150-200 g were used. Animals were housed under
environmentally controlled conditions (12 hr liglafk cycle; 22-24°C) and food and water were abhila
throughout the experiment. Animals were allowedadijust to new condition for two weeks. The protscosed
conformed to guidelines of animal studies and vegngroved by the committee on the ethics of animpégments.

protocle:

In this study 30 rats selected and divided to 3igsocontrol, moderate and overtraining exercised@fdate training
protocol was done for 12 weeks with speed 30 mimiirst week and 23m/min in last week. Overtramprotocol
was done with speed 15 m/min in first week and 2®imin last week.

Statistical analysis
The results were presented as means + SEM. Graapedaparisons were performed using one way arsabyfsi
variance (ANOVA) with Tukey- Kramer post-test

RESULTS
The results of this study showed a increase héraimount of (IFN) and decrease in the levels of IL4 in moderate

training group that difference was significant@1). The results also showed increase in lestld 4 and
decrease IFMlevels in overtraining group difference was sig@int (p=0.01). (Figure 1, 2)
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Figure2 : levelsof serum IL4 in groups

DISCUSSION

Physiological basis of overtraining as a physitadssor remains poorly understood [10]. To our Kedge, this is
the first animal study to investigate the cytokkieetics after prolonged overtraining endurancedraill exercise
in comparison to the moderate intensity one. Wel isgge a standard training protocol for overtragnivith various
time periods between exercise bouts and rest i protocol caused a decline in performance [datashown],
which is the only parameter stated in the litematiorbe obligatorily associated with overtrainiag].

Type 2 lymphocytes, monocytes and B cells are thim producers of IL-10 and together with IL-4 cahibit type
1 T cell production[2]. In this study we showedigngficant reduction in IL-4 and elevation in IFNoncentration
after moderate exercise, which confirmed the hygsiththat the T1 cell responses are strengther&xviiog

moderate intensity exercises[11].However, the meishna of this immunomodulatory effect is not complgt
known to date. It has been suggested that sevartmieed exercise may lead to tissue trauma, wkichld

activate local cells to produce cytokines, stimuafatthe differentiation of Th2 cells, and also @ty circulating
levels of stress hormones, including cortisol aatecholamines, which can inhibit the productiorlefi2 [main

inducer of Thl cells] and would up-regulate Th2 hmacyte responses[12]. However, in turn, moderagzcise
training has been shown to induce down-regulatibrihe steady state level of B2- adrenergic recemor
macrophages. This effect was associated with deeréa the suppressive effects of catecholaminesLet?

production, thereby resulting in the up-regulat@nThl responses[13]. It seems that after reguaraise with
adequate intensity and duration the body has tipahility to cope with the exercise [stressor] amsdaaresult
adaptation takes place. This adaptive effect magliae the health-beneficial effect and play an ingat role in
protection against chronic non-communicable diseagdch are associated with low-grade inflammafiot].

CONCLUSION

Evidence accumulated over the past two decadesaitedi that: 1) high intensity exercise is in fawbrtype 2

phenotype T cells, which is one of the mechanismietlying the down-regulation of host protectioriagt viral

infection post exercise; 2) moderate intensity eiserinduces a shift of the type 1/type 2 T celabee toward type
1 in older adults that is in the reverse of ageeissed reduction of T1 cells or T1 cell-derivedalynes, and
improves T1 cell function in young adults, but #féect of moderate intensity exercise on T2 cetiction hasn’t

been clarified through experimental studies; 3)alteration in cytokines produced by T1/T2 cellsét consistent
with that in the number of cells expressing coroesling cytokines, and that of the same cytokingkéncirculation

in a short period of time after exercise, while thkationships in a long recovery period has netrbexamined; and
4) Thl/Th2 and Tcl/Tc2 ratios may be used as aitatmt for T1/T2 cells differentiation but might thalways

represent their functional changes. The W/N-4 ratio in culture supernatant of stimulatedcélls or in the

circulation might be an effective indicator for nitmning the balance between cell-mediated immuaitg humoral
immunity
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