
79-94. صص  9139بهار، 14شماره ، 12دوره فیزیولوژي ورزشی 

مقاله پژوهشی
عضلانیP70S6Kو MuRF1تأثیر یک جلسه فعالیت مقاومتی بر پاسخ به میزان  

در مردان غیرفعال HMBقبل و بعد از شش هفته تمرین مقاومتی و مصرف مکمل 

3، علی اکبر نژاد 2، مریم نورشاهی 1مصطفی موسوي مظفر سید

NṂ=ṝ ḺṂ=K= ṅṄṛ=ṝẮ =ṝ==ḟ==Ṛ ḺṂ=
OKḺṂṅṄṛ=ṝẮ =Ṅ==ḟ= =Ṛ ḺṂ=Eṗ =Ṛ F
PḺṂ=KṅṄṛ=ṝẮ =Ṅ==ḟ=ṙḺ =Ṛ ḺṂ

07/10/1397تاریخ پذیرش:  11/04/1397تاریخ دریافت:  

چکیده 
نی، در بین ورزشکاران بسیار  عضلاتودة دلیل حفظ  هاي مقاومتی بههمراه انجام تمرینبهHMBمصرف مکمل  

می بااستفاده  ودراین، وجودشود؛  هایپرتروفی  فاکتورهاي  افزایش  بر  مکمل  این  تأثیر  مسیر  کاهش زمینۀ 
آترفاکتورها میي  مشاهده  متناقضی  نتایج  از  ، بنابراینشود؛وفی  تأثیرانجام  هدف  بررسی  حاضر  پژوهش 

غیرفعال مردانعضلانی درP70S6KوMuRF1پاسخ به میزانبرمقاومتیتمرین وHMBمکملمصرف
سال  5ï5/25بر مترمربع و سن کیلوگرم1ï&2/21یبدنةشاخص تودمرد غیرفعال با  40، منظور بود. بدین

ها چهار روز در  زمودنیو کنترل تقسیم شدند. آHMB، مصرف  HMBبه چهار گروه تمرین، تمرین+ مصرف  
)  1RMدرصد80درصد تا  75تکرار/  12-8سازي را (سه ست/  بدنهايمدت شش هفته تمرینبههفته و  

پهن خارجی و مقادیر یک تمرینی انجام ندادند. بیوپسی عضلۀ. گروه کنترل در این مدت هیچ  انجام دادند
تکرار بیشینه از هر آزمودنی، یک جلسه قبل و بعد از یک دوره تمرین و مصرف مکمل انجام شد. نتایج آزمون  

Pداري (که تفاوت معناطرفه نشان داد  یکيآنوا قبل و بعد از در  بین افزایش یک تکرار بیشینه  )0.001 =
پا بود. همچنی با عامل بیننتایج آزمون، ن شش هفته تمرین در حرکت پرس  گروهی  تحلیل واریانس مکرر 

معکهنشان داد (ناافزایش  Pداري  مقادیر0.001 = تمرین+ مصرف  بین گروهP70S6K) در  تمرین،  هاي 
HMB مصرف ،HMBادیر ـاوت در مقـاین تفرچندـهبا گروه کنترل وجود داشت؛MuRF1دار نبود  ا نـمع

)P عنوان شاخص بهP70S6Kپاسخشیافزاموجبدر طول تمرین HMBمصرف مکمل  ، بنابراین؛)0.22 =
شود. هایپرتروفی و افزایش در قدرت پرس پا بعد از شش هفته می

.P70S6K ،MuRF1تمرین مقاومتی، مکمل بتاهیدروکسی بتا متیل بوتیرات،  :واژگان کلیدي

1. Email: S.koneshlou@yahoo.com
2. Email: m-nourshahi@sbu.ac.ir
3. Email: aakabarnejad@ut.ac.ir
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مقدمه  
== = =ḼṂ =ṙ Ṅ ḺṔḺ== = ḺṄ =ṛ=ṙḺ =ḟḽṄ = ḺḺ =ṅḺ === Ḻ =ṔḺ
ḽṛ =Ṁ =ṄṂ =ṙḺṄ ṅṄṛ== ṅṄṛF = ḺO==ḟN=E==Kṛ==Ṅ=ṝ

Ắṛṝ=ḽṛṓ==ṄṂ =K ṓ Ḻṗ=ṝḺṅ =ṇ=ṝṂ=ṝḺ
= ṛṄ=ṙ=ṝṛṛṛṛ ḵṓ====ṅḺṛ

=Ḯ Ḻ=ṚṂ ṛ=ḟ Ḻ=ṅḺ=ṚṂ Ḻ=ṛ= =ḟṙḵ= = =ṛ= ṛ = =ḽṛ =ṝ Ḻ= Ṃ
Ṙ Ḻ =ḟṙ = ṅṄṛ =ṝṛ =ṙṂḺṂṄṂ = =ṝ= Ṅ =ṝ ḺṄḺ=

ṛ= =ṝ==Ṕ =ṚḺṂṄḺṂ= ḺṂḺ=ṙFQ==ḟPE==ṅḺ= =K==Ṛṅṛ Ḻ= =
=Ḻ=Ṛ =ṙḵ= =ṝṄḽḺ = = = ṛṄ = =ḟNFHMB=EḺFS=ḟR=KE
HMBḵ Ḻ=== = ẮḺ==ṛṙ =ṄṂ= =ṝṄṛ = ḵ Ḻ= =ṅḺ
FQLM-PLMṛṄ=ṄṂ=Ṙ= = =EṅṂFTE=Ṟ =ṗ = Ḻ =ṄṂ=K== = =ṅḺ = ṄṂHMB

==ṂḮḺ=ḟ=== = =ṙ = Ṅ==ṙḵḽṄHMB==ḿ Ḻ= ḺṂ
FUEḮ=ṝṄṄṂṛ== = =ṝṄ =ṝHMB==ṂṙḺ=Ṛ =ṚṂḺṂFNM==ḟ
V==KE== Ḻ=HMB= =ṚḺṝ== Ḻ = Ḻ= =ṛṂ= =ṄṂ= ṛṂFNN==ḟ
R==WE== =ṗṛḺ===HMBḺṛP70s6kḺ==KP70s6kṂḺ =ṅḺ=ṅ = ṛ ==Ḽ

==ṅ = =LḺ==ṙẮ= =RPS6KB1=ṝṄḺṂFNOEḺ=Kṛ=ṄṂ=
=ṝ =ṗ ṅ Ḻ = ===ḟṅAktṛ2mTOR=ṄḺ=ṛ=Ṃ== =ṄṂ= Ḻ=Ṅ =ṙḺ

= = ṛḮṂṝṄṖ == =ṙ == =ṛ= ḺF=
= =ṛ=EṚḺṛ=ṙ Ṅ=ḟ ḺFIGFṛMGFṗ = =E= = Ḻ=ṙ==Ṃ

= ṛ = = ṄṂ=ṛṂṂFNP==ḟNOE==Ḯ== =ṘṛṂ===HMB==ḟ=ṛ
ṅḺ=ṅḺ==L =MuRF13ḺFNQ=ḟR=KE

MuRF1==ṗ =ṄṂ=Ṅ = ṛḺ =ṝḺOMMNṙḺ= =Ṛ = =Ḽ ṛ=ṝ = Ḻ = ṛ
ḺṂ== = = =ṝ Ṅ =ễṄ = ṛ =ṝṅFNREṅ =ḼṂḺ =ṅḺ= ḵ= Ḻ=K=ṝ=

=QḺ.==ṅḺ= =ṙ =RM== = Ḻ=ṄṂ= = Ḻ=Ṛ = =ṅ =ṌMuRF1= Ṃ
== = =ṛ== Ḻ=ṛ=ṝṄ =ṝ==Ṅ== ḺḮṂṄḺṂṄ=ṝ==ḺṄ=ṙḵ=== ḵ=

=FNS=E= = = = =ṛ=Kṛ =ḟ = ṛ ḵ=ṄṂ=ṙḵ==ṄṂ=ṝṄ =ṝ

1. Beta-Hydroxy-Beta-Methylbutyrate
2. Mammalian Target of Rapamycin
3. Muscle RING-Finger Protein-1
4. Ubiquitin
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ṅṔ==ḟ ṅṄṛ=ṝ= Ḻ= =Ṙ Ḻ= =ḼṂ = =ṛ= ṛ = Ḻ= =Ṕ
= Ḻ=ṅḺ=HMBḺFNTE=K

ḺṄṂḺṄḟ=NF=ṙḺṄ =ṛNUE=ṗ =ṄṂOMNS= =ṙẮṛ Ḻ=Ṕ = = ṂḺṂ=ṙHMB==ṙṛ
Ṙ Ḻ== Ḻ Ḻ= = =ṛ== =ṝṄ =ṝṛF= ṛ = =p70s6k=E

== =ṛṗ==ṝṚṄḺḺ==ṝ==Ṃ== Ṃ = ṛ = Ḻ=ṄṂ=KMuRF1== =Ṛṛ =ṄṂHMB

==ṗ =Ṛṛ = ===ḽṛṝṄḺṂḺṄṂḺ =ṙṅḺ=Kḟ=ṖOṙḺṄ =ṛFNT==ṗ =ṄṂ=EOMNQ
== = ṂḺṂ=ṙ== ṂMuRF1== =Ṕ =HMB===ḮḺḟ== = ==Ṃ ṛ

==ṛṅ=ṄṂ=== =HMB==ḟ ṛ = Ḻ Ḻ=ṛ= ṛ ḵ= =Ṙ Ḻṛ=
ṂṄḺṂ= ḺṂḺ=ṙ = ṅ= Ḻ=ṄṂK

= Ḻ =Ṛṅṛ Ḻ=Ṙ Ḻṝ=Ṕ =ṛ= ṛṅṄṛ=ṝ=K Ḻ= = Ḻ Ḻ==ṝ
= = ṅṄṛ= =ṛ= ḺṄ = Ḻ Ḻ=Ṕ=Ṅ =ṄṂ=ṝ=Ṕ = ṛṛ=
Ḻ Ḻ===ṝṄ ṅ= =ṝ=K== = Ḻ = = =HMB=

=Ṅ =ṙḵ=ḻ = =ṛ= Ḻ= = ḵ Ḻḵ Ḻ=ṅḺ===ṉ =ḟ Ḻ= Ṃ=ṝṛ
== === Ḻ = = Ḻ= = Ḻ= ḺḺṝ== = ṛ = Ḻ Ḻ=ṛ= = =ṅḺ=
==ṙMuRF1= = =ṛ== ṛ = Ḻ Ḻ= = ṛ = =P70S6KṄṂ=ḺṄ== =

==Ṕ =ṅḺ = =ṝṄ ṅ === =HMB==ṛṅḺ =K =Ṃ =ḺṄ = ṛ ==ḟ
ḺṄ=ṝ Ḻ=ṅḺ= = = ṛ = =ṝ Ḻ=== ṛ=Ḻḟ=ṄṂ== = Ḻ=Ṕ =Ṅ

Ḯ Ḻ=Ṛ = ṄḺḟ==ṅḺ=Ṕ=Ṙ Ḻ= = ṛ== = ṛ = = = = = Ṅ
==ṙḺ = =MuRF1==ṛP70S6K==Ṕ =ṛ = ṛ = = = =ṅḺ = =ṛ = =

=HMBKṂ =ṗ =ṙḺṂ =ṄṂ

پژوهشروش
= ṛ = Ḻ=ṄṂQMṂ==Ṃ =ḼFN±	OLONṘ=ṛ=E =FR±RLOR

ṗEṛḺṂṂ ṅḵ=K =ḻ Ḻ=== F=Ṛṛ =Ṅ = =ṝṛ =Ṅ==Ṕ =ṚḺ==ḟ
==ṛ= =ḟ== ṛṄḺṂ=K =Ṃ ṅḵṄṂ=====Ṃ==ṛ
Ṅ=ṛ=Ṃ = =ḺṄ=KOQ==ṅḺ= =ṛ= === ṛ = =ṄḺ1RM

== = =Ṇ =ṙ ṅḵ====K== =ṛ= =Ṇ =ṙ ṅḵ=ṝḺ Ḻ= Ḻ1RM===ṛ=ṝ Ḻ

1. kao
2. Nohkk
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ṙḺṄṂFOM==ḟNVKE=ḟ== = = ṛ = Ḻ ==ḼṄṛ====ṕ Ḻ =
IR.SSRI.REC.1397.280=Ṛ ṛ =ṅḺḟ = ṄṂ=K =Ṙ Ḻ

∞ =و گروه مکمل€=مکمل+، گروه تمرین¥=، گروه تمرین=طرح تحقیق، گروه کنترل-1شکل

ṝḺ==ḟ ṛ = = = = ṄṂ ṅḵ= Ḻ= = ṛ = = = =ṅḺ= =ṛ= ==Ṙ
== ṛ== = ṛ = Ḻ =K ḺṂ = ṛ =ṇṅṄṛNMṘ = Ṃ==ḽ =ṛ= Ṃ =ṝṛṄ=ṙṂ
ṛ=ḽ =ṝḺ Ḻ=ṅ=ḟ ṂṂ=ḟṚ Ṃ=ṝṄ =ṛṅ = =ḟ =Ṇ =ḟ =Ṇ F==

== =ḟṂ= = =KṂ =EṚ Ḻ = =ṛ= =ḟḽ Ḻ=ḟṚṂ Ḻ=ṕ =ḟ== = =Ṅ
==ṄṂ=ṄḺ =ṛF= === =NM==E==ḽ =TM== = ṄṂUMṄṂ1RM=K =Ṙ Ḻ== Ḻ Ḻ

ṇṅṄṛ=ṙ =ṅḺ= =KṂ = Ṃ= = = =ḟṂ ṅḵ===ḽNM=K Ṃ =Ṃ = Ṃ=ḽ
= ṛ =ṇṅṄṛ= ṛ =Ṙ Ḻ=ṙ ṅ==Ṃ =FONE=K

= = ṛ ==F= = ṛ = =ṛṂ= =ṄṂ= ṛOP==ḟOOKEṂ ṅḵ==Ṅ==ṄṂ=ṅṛṄ
==ṛ=ḽṄ==ṙ =ṄṂ=ṅṛṄ=ṂḺṂ=Ṙ Ḻ=ḺṄ==KṝḺ==ṛ= =Ṍ = Ḻ= Ḻ ===ḟ

ṗ =ṝ==ṄṂ= = Ḻ =ḟṝṂ= =K = ṛ = =ṛṂ=ṗ =ṝṂ== =ṝ
=ṛ= =ṄṂ== =Ṃ === Ṃ= = =Ṃ Ḻ=K = ṛ =ḽṄ==ṗṛḺ=
==ḽ === =ḟ =Ṇ== = =ṛ= =ṛṅ = =ḟṚ Ṃ= =ḟ ṂṂ=ḟ = = =ḟ

=ḟ =Ṇ =ḽ = =ṘṛṂ= =ṛ== = ṅ=ḟ===ṛṅ = =ḟẙḺ=Ṛ Ṃ= = ṅ=ḟ
==ṛṅ = =ḟṚ Ḻ === =ṛ==== =ṄṂ= = =Ṙ Ḻ=KṂ== = =ṛ==

==NO==ḽ = =ṄḺTR== = ṄṂUMṄṂ1RM== =Ṙ ḺFOP==ḟOO==KE==ṛ= =Ṍ = Ḻ=
=ṄṂ = =Ṃ Ḻ =ṝḺ=ḟ ṛ =ṝṝ==ṄṂ= =Ṛ =ṋ = ṛ= ḺFOQE=K

== =ṛ=ṝḟṂ ṛ=Ṙ Ḻṗ =ṝ==ṛ= F=ṝṂ==EṝḺ== Ṅ
= =ḟḽḺ=ṅḺ=== =Ṙ Ḻ= Ṅ =FOR=EḮ=== === = =ṅḺ
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ṛ = Ḻ =ḟ Ḻ =Ṛṝ==ṙ =ṚṂḺṂḺ= =ṙ =ṅḺ = = =ṄṂ = === Ṃ== =
=ṙ Ṅ=ṛ=ṝ Ṅ=ṝṚ=ṄṂ=ṙḵ=ṝ==ṝ= ṛ = =ḟṙ =ḽṛḺFOS=E=K

==Ṕ =ṅ =ṅṛṂHMB==ṛṄḺṂ=ṛ=Ḻ =ṙ ṅ = =====Ṛ== =ḟ Ḻ====ṅṛṄ=ṄṂ=Ṙ
K ḺṛṚṂḺṂ =ṙ== Ḻ== =ṅṛṂ = ===ṛ=ḽṛ =ṘṂṄḺ =Ṃ ṛ =ṝṄḺṂ=Ḯ
Ḻḟ= ṛ = Ḻ=ṄṂḟ== Ṃ ṅḵ= =ṝḺ==ṔHMBFHMB= =ṝṄ =ṘN== =ḟ

==ḟ ḵ= =ḟ ===ṗ =MMMMURPORM(ṄḺ ==== =ṘFOU==ḟOT==KE==Ṅ
====ṄṂ==ṅḺ= =ṛ==== ==ṅḺ= ṅ = =ṇṛṄ= === =
==K=ṛṙṅṘḺ== Ḻ=Ṅ = = Ḻ==ḽṄ

ṀḺṘ Ḻ==KṝṄḺṂṞṄṂNRṝ==Ṃ = =ṝ
=ṅḺ= =ṛṘ Ḻ=ṄṂḺṂḻḺ=ṛṄṂḺṂṙẮṛ=ṝḺ =
ṅḵ=ṝ=ṝṄḺṚṂḺṂ===K
ṂP70S6K==ḵ=ṝṂOp70s6k (s6k1)== = = Ḻ = ḵ = = ḺROPN==ṛ
== ṂMuRF1==ḵṝṂPMuRF1== = = Ḻ= ḵ= = ḺVSURTṅḺ=ṚṂ Ḻ=

= =ḽ =ṙ ṛ=ṇṛṄK==Ḻ Ḻ =ḟṄ==ṄṂ==ḼRIPAQ==
ḵ=Ṅ =ṅṛ = =ṝẮ ===ḽSM== = =Ṅ Ắ =ṄṂ=QMMM==ṄṛṂṂ==Ṅ

=K =ṙẮ = Ṃḟ==ṙẮ =ṝ==ṄṛṂ= =ṚNMMMM==ḽOM==ṝ Ṃ=ṄṂ= Ṃ==ṄṄṂ=
ṂḺ=Ắṛ=ṛṄ=E F==ṝṛ =ṛ===ḟṂ = =ṝ==ṝ Ṃ=ṄṂ
==UMṄṂ=== =ṂḺ==K =ṝṄḺṙḵ=ṅḺ=ṛ=ṝṄṂ=Ṃ ṓ=ṙḵ=ṓṚṂ ṓ Ḻ
ṅḺṓBCAR= ḵ=Ṅ === ḺṂḺ =ṄṂ=KRMṛṘḼṄ =ṅḺ== ṛ=ṗẮ=ṄṂ

== ḵ= ḵNM== ṄṂ=ṚṂḺṂ=ṄḺ== =ṛ=SDS==ṄṂvOMM==ṝḺ=ṛṂ==ṅḺ= =K =Ḻ =
=ṗẮ=ṙ Ḻṗ Ḻ= =ṄṂ===ḽ =ṝḺ =Ṛ ṂPMṛ =ḟ Ṃ= =ṝPVDF=ṅḺ=ṚṂ Ḻ=
== =ṙPMM==ḽ =ṝḺ =ṝ ḵḺ =ṄṂ= =ṝṛṄ=ḟ==ṝ Ṃ=ṄṂ=ṂṄṄṂ=
ṂḺ==ṗ Ḻ==K=ḟ=ṗ =ṄṂ=SṝṛṄṂ=== =ṙṛ = =
ḽ=Ṅ =ṝ Ṃ=ṄṂ= ṄṂ==K =ṚṂḺṂ=ṄḺ =ṂḺṄṂ=ḟ=ḵ=ṝṂ= ṛḺ
Ḻ=ḽ===Ḻ==KṅḺ==Ṅ=ṄṛṝṂṝḺTBST= =ḟ

1. Clear Muscle
2. Rabbi Anti Human p70s6k (s6k1) (Phospho T229) ab (ab 5231)
3. rabbit anti huma MuRF1 ab (ab 96857)
4. (RIPA lysis buffer) (Biotechnology Santa CruZ) (USA, California)
5. BCA (Thermo, Pierce, USA)
6. (Tris-Buffered Saline; 10 mM Tris pH 7.6, 100 mM NaCl -TBS-)
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ḽ=ḵṝṂṛ=HRPḺ=K=ḟṄ =Ṅṛ=ṝ
ṂṝḺṘ ḺṛṝḺ =ECLḽ==ṛṂ= == Ḻ= Ṃ

ṙḵ=ṅḺ= =ṛ=Ḻ== =ṝẮ ṂḺṄ= =ṅḺ=ṚṂ==ṛṄṂ=ḟ==ḺN=
QLN==ṝṂ=K ḵ

نتایج 
==ṙ ṅḵ== =ṝḺ ḵ==ṂḺṂ=ṙ===ḽṛṝṄḺṂF0.001== 128.7, P(39)F==E====ḽḺ
=ṄḺ ==ṄṂ= =Ṇ =Ṛṛ=ṝ=ṄṂ= ṛ==ṅḺ=ṗ FOM±NUR== =ḟ

ON±NUP== =H= =ḟOM±NUQ== =ṛON±NUR== =ṛ=E== =ṅḺ==ṗ FON±NUT=ḟ
==OS±ONN== =H= =ḟOT±ONS== =ṛOP±NVPKṂṄḺṂ=Ṃ ṛ=EṝḺ== =

=K =ṚṂ Ḻ= ṛ = =ṙ ṅḵ=ṅḺ=ṝṄḺṂḺṂ=ṙ =ṙ ṅḵ= Ḻ= =ḽḺ = = =Ṃ
=ṄḺ=ṄṂ= =Ṇ ==ṅḺ= = ===ḽṛ === =ṗ =Ṛṛ = =ṝṄḺṂ
ṚṛF = =ṝP = 0.001F = =H = =ḟEP = 0.001F = =ṛ =EP = 0.008==KṂṄḺṂ =Ṃ ṛ =E

ḟ==ḽṛ=F= =Ṛṛ = = =Ṛṛ = =ṝṄḺṂP = 0.009=F= =H= =ṛ=EP = 0.02==E
ṂṄḺṂ=Ṃ ṛ=KEṛṂ=ḼṄ = F

هفته در حرکت پرس پا در شش انحراف معیار تغییرات یک تکرار بیشینه بعد از ïمیانگین -2شکل
هاي پژوهشگروه

G=ḽṛ =W= Ṃ=Ṛṛ = = =ṗ =Ṛṛ =ṄḺṂFP < 0.05E

1. Imag j

M
R
NM
NR
OM
OR
PM
PR
QM
QR

ṗ =H

=ṄḺ
=

=F
Ṙ
=

E

=ṄḺ = =ḽḺ

*
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ḟ==ṙ ṅ==ṝṚṅḺ Ḻ==ṄṂ=ṝṚṛ=ṝ= ṛṙ ṅḵ=ṅḺ=ṚṂ Ḻ==Ṅ = ṄḺṛ=
= ===ḽṛ = ṛ==ṝṄḺṂ==ḺṄF0.001== 66.5, P(1,36)F== Ṃ =ṄṂ=Ep70s6k==KṂḺṂ=ṙ

==ḽṛ = ṛ = =ṙ ṅḵ=ṅḺ=ṚṂ Ḻ= = = Ṅ=ṝṄḺṂḺṄ== =ṗ =Ṛṛ =Ṛṛ==ṝ
F=P = 0.016F= =H= =ḟEP = 0.001=ṛ=EFP = 0.012KṂḺṂ=ṙ =E= =ṙ ṅḵ
== ṛ=ṂḺṂ=ṙ ==ḽṛ== = =H= =Ṛṛ = =ṝṄḺṂṚṛF= =ṝP = 0.033=E
F= =ṛP = 0.021ḮṂṄḺṂ=Ṃ ṛ=EṄṂṚṛ = =ḽṛ = Ḻ=ṝF=ṂṄḺ =Ṃ ṛ= =ṛ=
(P = 0.59

=ṄṂ==ṛ= =ḼṄ =ṝṄ =ḼṄḟ== Ṃ = ṛP70S6K== = =ṊṄ==ṛ= =ṄṂ=Ṛṛ
=ṅḺ==ṙ = =ṚṂḺṂ=Ṛ==K Ḻ

ي  هاگروههفته در ششفسفوریله قبل و بعد از p70s6kانحراف معیار تغییرات مقادیر ïمیانگین -3شکل
پژوهش
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قبل و بعد از ورزش p70s6kمقادیر قبل از شش هفته و مقایسۀورزش مقاومتیA:-4شکل
:Bمقادیر شش هفته و مقایسۀورزش مقاومتی بعد ازp70s6k قبل و بعد از ورزش در هر چهار گروه

ṙṛ Ḻḟ Ḻ==ṙ ṅ==ṝṚṅḺ Ḻ==ṄṂ=ṝṚṛ==ṝ= ṛṅḵ =ṅḺ =ṚṂ Ḻ === ṄḺṛ = =ṙ
= = =Ṅ==ḽṛ = ṛ==ṝṄḺṂ==ḺṄF0.221== 1.55, P(1,36)F== Ṃ =ṄṂ=EMuRF1==ṙ

F=ṂḺ=ḼṄ ==KE= =Ṋ === =ṄṂ=ḼṄ=ṙṚṂḺṂ=ṚK Ḻ

پژوهش ي هاگروههفته در ششقبل و بعد از MuRF1انحراف معیار تغییرات مقادیر ïمیانگین -5شکل
G=W=ḽṛ= = =Ṛṛ =Ṅ = = =ṄḺṂ=FP < 0.05E
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قبل و بعد از ورزش MuRF1مقادیر مقاومتی قبل از شش هفته و مقایسۀورزشA:-6شکل
:Bمقادیرمقاومتی بعد از شش هفته و مقایسۀورزشMuRF1 قبل و بعد از ورزش در هر چهار گروه

گیرينتیجه بحث و 
==ṂḺṂ =ṙ = ṛ = Ḻ ===== =ṔHMB==ṛ===== Ḻ Ḻ = = ṛ =

ṛP70S6K==ṚḺ =ṗ =ṙḺṂ =ṄṂḺṂ=K= ṛ = =Ṛṛ = = =Ṅ==Ṕ =ṚḺ
==HMB= ṛ = =ḟ== =ṛ=HMB=ḽṛṝṄḺṂḺṄ==ṄḺ =ṄṂP70S6K===Ṛṛ
=ṗ=Ṛ==K

= ṛ = ==ḟḿṛṄNF =ṙḺṄ =ṛOV=E==ṗ =ṄṂOMNS== ṛ = = = ṂḺṂ =ṙ
== Ṃ = Ḻ Ḻ=P70S6KḮṂṄ=ṝ==ṙḵ=ṄḺ =QO== ṄṂ==Ḻ = Ḻ Ḻ= =ṅḺ=

===KḟO==ṛṙḺṄFNU=E==Ṃ = ṛ =ṄṂ== = ṂḺṂ=ṙHMBṔ=ṅḺ=
== Ḻ Ḻ=P70S6K=KṂṅḺḟ= ṛ =Ṕ=ḟPF=ṙḺṄ =ṛPM=E==ṗ =ṄṂ

OMNTṂḺṂ=ṙ =Ṃ = ṛ =ṄṂ==Ṕ =HMBṖ =ṙṛ= =ṝ =ṇṅṄṛ= = ṛ =ṝ
== ṛ = Ḻ ḺP70S6KṄ =ṛ= = =ṄṂ=ṇ =ṄṂ=ṂṄḺ =ṙḺ =ṛ= =ṝḮṂ ṛḟ Ḻ=
ṙḵ= ṛ=== =ḺṄ=ḽṄ =ṄṂ= Ḻ Ḻ== =ṔHMB=Ṃ =ṙ =ṛ=ṂḺṂ=ṙ===Ṟ ḺHMB

=ḺṄ=Ṃ =ḽḺḺṅ=ṗ Ḻ= =ḻ Ḻ= = ==ṇ =ṝṛṄ= ṛ = Ḻ=K==ṛ= =ṝ
Ṙ Ḻ=ṙḺ== =ṅṛṂ=ṛ=Ṃ =HMB== = ṛ = ===ḽṛṂ=ḮḺḟ=== Ṅ
ḽṛ == ṛṙḵ=Ṃ ṅḵ=Ṍ = = ṛ == =ṅṛṂ=ṛ=K
Ṛṛ=ṂḺṂ=ṙ = ṛ = Ḻ= =ḟ ḺHMB=ṛ=ṇṅṄṛ= =ṚḺ===ṄḺ = = =ṝ

MuRF1=KṂṄḺ== ṛḟF=ṙḺṄ =ṛ=NTṂḺṂ=ṙ =E= ṂMuRF1==

1. Krug
2. Kao
3. Munroe
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== =ṔHMB====KṌ =ḟ = =ṅṛṂ=ḽṛ = Ḻ= Ḻ= = Ṅ
=ṝ Ḻ=ṛ= Ṃ ṅḵ=ḮṄ=ṝ= =NF=ṙḺṄ =ṛPNE==ṗ =ṄṂOMNQ== = Ṅ =ṄṂ

==ṝ Ḻḽṛ== =Ṅ= Ṃ =ṙ = ṛ ḵ=ṝṂMuRF1==ṛFOXOḽ=
Ḻ= Ḻṛ= =Ṍṛ =ṄṂ=Kṙḵḟ== =ḟṘḺ Ḻ= =Ṛṛ =ṛ= Ḻ= =Ṛṛ=ṝṄḺṂ

=ṙṅṛ=ṄṂ=ḺṄ==ṙ =ṄṂ= Ḻ Ḻ=ṛ= ṛṂṙẮṝMuRF1==ṛFOXO= ṂḺṂ=ṙḮṄṂ==Ṛṛ =ṄṂ
ṛ= =ṙṅṛ=ṄṂ= = Ḻ===ṙ =ṄṂ==ṙẮ==ṝMuRF1==ṛFOXO= =Ṛ=Ḯ

Ḻḟ=Ṟ Ḻ== Ḻ = = = = = ṛ =ṄṂ= =ḽṂ ṅḵ=====ḟ Ṃ =ṗ=ṝḺ
=Ṅ =MuRF1==K Ḻ=ṚṂ =

==ṛ= Ḻ=ṚṂḺṂ=ṙ = =ṝHMB== = = =mTOR==Ṃ
FR==ḟNN=KE=Ṇ ḺJṛṄOF=ṙḺṄ =ṛPOEḟHMB== = =Ṃ = = =AKT

=ṗ =ḺṄ= =ṛṂ= ḺW== = =Ṃ =ṛ= ṛ = = Ḻ Ḻ=ṗṛḺ=== Ḻ=ṛ
==ṙ Ṅ = Ḻ Ḻ=ṘṛṂ=FOXOḺ=ṙ = = =Fbxo32=ṛTrim63J== Ḻ =ṅḺ

= = ṛ ḵ=ṄṂ=JṂ==Kṗ=ṗṛḺ= =ṙḺṛ==HMB== Ḻ Ḻp70S6K1==ṛ
==ṙ Ṅ4EBP1Ḻ= ṛ = =ṄṂ= Ḻ Ḻ= =ṂFPPE== ṂḺṂ=ṙ =ḽ =K

HMBṅḺ==ṙ Ṅ =3BP1-4E== =ḺṄṛ =ṄṂḟṄ==ṝ
Ṍṛ=ṗ = ṛ =Ḽ=Ṕ ṅḺ=KṂṂḟ== =Ṅ = = = Ḻ4PKR==ṙ Ṅ
Ḻṛ= ṅα==ḟeIF== Ḻ Ḻ=ḺṄ=Ḯ ṂṄṂḟP70S6K=ṗṂ==ṛ= ṛ = =ṛṙḵ=ṗ Ṃḟ

==ṕ Ḻ= = ṛ= ḺFPR==ḟPQEKṅḺḟṔ==HMB== = = =ṙṛ
== Ḻ Ḻṛ== =ṝṄ =ṝṛṛ = =Fp70s6kṗ = =ṛ=E=ṝ
ṚṄḺ=ṝḺ=F=ṂPS=ḟNUKEḺṄ= = =ṛ = Ḻ Ḻ=ṛ= ṛ = ===ṝ

ṛ= ṛṅ ṄP70s6k= ṛ = Ḻ= Ḻ Ḻ=ḟ= ṛ =Ṍṛ =ṝ Ṅ =ṅḺ= = ḺFPTE=K
ḟ=ṂḺṂ=ṙ = ṛ ===Ṕ== =HMB== Ḻ Ḻ= = =ṙṛ =ṛ=
==ṄṂ1RM= =Ṇ =ṄṂḺṄṂ=KṂḺṄḟṙḺṄ =ṛ=ṝ ḺFPUE==ṗ =ṄṂOMNT= ṂḺṂ=ṙ

=Ṕ =HMB= =Ṇ =ṛ=ṝṂ =ṇ =ḟḽṄ =ṄṂ= Ḻ Ḻ=KṂ== =Ṕ
HMBṅḺ=ṙ Ṅ = Ṃ =ṄṂ= = Ḻ Ḻ= ===ṝGH==ṛIGF1= ==ṝ== ṛ

Ḻ=ṚḺFPUEṝ ṅḺ=ṛ= =ṝ Ṅ =ṄṂ= = = Ḻ Ḻ= = ṂṂ=

1. Su
2. Gerlinger-Romero
3. Eukaryotic Translation Initiation Factor 4E-Binding Protein 1
4. Double Strand RNA-Dependent Protein Kinase
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=Ṟ ḺḺṛ== ṛ =ṝ Ṅ = Ḻ ḺḺ==KḺḟ=== Ṅ==== =ṔHMB

Ṕ= =Ṙ Ḻ =ṅḺ =ṝ= ṛṂ =ḽṄ = Ḻ Ḻ = = ḺFPVEṅḺ =Kḟ==Ṕ
==HMB= = Ḻ Ḻ=ṅḺ=ṝ = = =ṗ =ṄṂṅḺ=Ṙ =ṄṂ=ṅ = Ḻ==Ṃ
==ṛ=== =ḵ =ṝṄṂ = == =ṂḮ=ṝṄṙ ṛN==ṛ

ṙḺṄFQM= =ṄṂ=E=ḽ = = ṛ =ṝṂ ṅ= =Ṛṛ =ṄṂ=ḺṄ=ṅ = Ḻ = Ṃ = Ḻ Ḻ=ḟ
FPOVṄṂ== =Ṕ =Ṛṛ =ṄṂ=ṛ=EHMBFNMQE ṄṂṂḺṂ=ṙ====ṅḺ= = Ṅ

Ḻ= ṂṔ = =ḽṄ =ṄṂ= Ḻ== ṛ = =Ṙ Ḻ=ṅḺ=K Ḻ== ṛ==ḟ
JṄOṙḺṄ =ṛFQN==E==ṗ =ṄṂOMNT=ṄṂ== =Ṕ = = ṂḺṂ=ṙ =Ṃ =ṝṄṛ
HMB= == =ṛ=ḽṄ = =ṝṄḺṂṂṄḺ =ṙṙḵ=K== ṛ =ṄṂ==ṂṂ ṅḵ=ṅḺ=ṝṂ=Ḽ

= =ṙḺṄ ṅṄṛ=ṚṂ Ḻ=ṝḺ=ṚṂṂ==Kḟ== = =ṅṛṂHMBṗ =ḟ=ṝḟṝḺ
Ṃ =ḽṛ = = =ḽ =ṛ=ḽK

== = Ḻ =Ṛṅṛ Ḻ==Ṙ Ḻṝ=Ṕ =ṛ= ṛṇṅṄṛ=ṝ=K Ḻ= = Ḻ Ḻ==ṝ
= = ṅṄṛ=ṛ= ḺṄ = Ḻ Ḻ=Ṕ=Ṅ =ṄṂ= = =ṝ=Ṕ = ṛ==ṛ=

ṝṄ ṅ = Ḻ Ḻ= =ṝ=ṛ = = = =ṛ=ṝṄ ṅ =K=ṄṂ=== =ṝ ḺṄ
ṅḺ=ḟ ṛ= ==ṙ Ṅ = = Ḻ Ḻ= Ṃ==ḟ =ḟ Ṅ=ṙ Ṅ =ṙ =MGF==ḟ

IGF==ṛṙṛḺṝ ṅḺ=ṛ= Ṃ== ṂṄ=Ṃ Ḻḵ== =ṝḺ=ṄṂ=ḽḺ = Ḻ=K
= = =ḟ = === ṛmTORṛ = = ṄṂ=ṛ=Ḻ=KṂṅḟ

ṗ== =ṙmTOR==ḽṄḺ =Ṇ ṂṄṂ=ḵ==== ḺṛḺ= =K
== ḵ3KLC== =ṅ Ắ = Ḻ =ṝṂKLC===KṂKLCḵ = =ṗṅ =ṄṂ== ḵ

ṅ ḺṂ=ḽḺṄ ṛ Ḻ==HMB===KṂHMB== =Ḻ= === =ḽṄ
= = = =mTORṂ=K

==پیام مقاله: ṛ = Ḻ Ḻ= = =S6K= ṛ = =Ṛṛ =ṄṂ== =ṚḺHMB=ḟ=
==Ṅ =ṄṂ= Ḻ = = Ḻ= Ṅ==ṝ Ḻ= Ḻ== ṛ =ṝ = ṛ = =ṄṂ= = =
== =ḽṄ = Ḻ Ḻ= =ṛ= ḺṂK== ṛ = Ḻ= Ṃṛ = = =ṝḺṚṅḺ Ḻ==ṝ

==ṛ=ṝ= ṛ ḵ= =ṛ= ṛ === Ṃ=Ṃ =ḟ = Ṃṛ =Ṃ ṛ==Ṃ
ṛ =ṝḺ = =ṝ = Ḻ=ṄṂ= =ṝ==ṇṄḺ=ṝ=Ṛ = ṅ= Ḻ=ṄṂ==K

1. Wilson
2. Sanchez-Martinez
3. A_Ketoisocaproat
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ḟ== ṛ = = = ==ṂṝḺ =Ṃ== ṄṂ== ṛ =Ṅ ṅṄṛ=Ṛṛ =ṛṂ=ṄṂ=
=ṄṂṅ=ṝḽṛḟ= = =ṗ=ṝ= Ḻ=ṝḺṄ=Ṛ=K

تشکر و قدردانی 
== = Ḻ= Ṅ=ṅḺ== = =Ṛ ḺṂ=ṄṂ=ṝ Ṃ==K Ḻ=Ṛṛ =ṅḺ= ṛ==Ṛ

== =ṛ=ṙḺ Ḻ= =ṛ=ṂṂ ṅḵṝḺ = =Ṙ ḺṙṂḺṂṚṂ =ṝṄ = Ḻ= =Ḻ=ḟ
= ḺṂṄ =ṛ==ṙḺṛḺK
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