
-2)46 (1388

-2)46(1388

 :
24/3/

86
 :6/4/

87

63

6
(IL-6)(CK)

*

:6)IL-6()CK(
.30)76/1±07/23

83/4±50/16302/6±93/58max2VO03/3±65/34
()15()15
(7075

305-
.IL-6CK

.IL-6CKIFCC/DGKC

.LSD

t.
IL-6

)05/0p<.(CK

CK

)05/0p<(.IL-6CK)05/0>p.(
IL-6CK

IL-6.

 :6
*  E.mail: ahmadi.azam@gmail.com



-2)46 (1388

6)IL-6()CK (... 64

)(1

)812(.
)1.(

.

)1.(

)12.(
62)IL-6(

)2023(.

)20(.
IL-6

)61218.(
IL-6

)8(

)26(.

) 1997(
)CK(IL-6

)4(
)18(

)26(

IL-6

.
)2005(

»«

)15.(
)2000(IL-6

42CK

)14.(12

IL-6

»«
IL-6

CK)
(

IL-6CK

.

 .90

.

                                                            
1 . Cytokines 
2 . Interleukin -6 



-2)46 (1388

65

.60
max2VO

.
30

)15(
)15()1.(

.

10
.5

.30
7075

5-)

.(
)1015.(

.

.
 .

.
912.

24

CE

.

5
.

.)18
1500(

80-.IL-6

CKIFCC/DGKC

.
 .

.

LSD .
t

)05/0<p.(

1
.

2IL-6CK

.
3IL-6CK

.



-2)46 (1388

6)IL-6()CK (... 66

1.

)()()()(
max2VO

)
(

)15(33/23759/197/57846/514/163914/449/25867/538/34909/2

)15(80/22781/190/59228/687/163897/476/26602/493/34225/3

2.IL-6CK

0093/0±0488/00094/0±0536/0I0151/0±0599/0II IL-6
)

ml
pg(0137/0±0522/00100/0±0531/00126/0±0529/0

998/21±067/613/25±2/72I547/23±8/70II CK
)

L
U(396/19±067/68989/19±733/81I106/20±4/77II

I:
II:
*IL-6CK.

3.IL-6CK

pp

IL-6CK252/0364/0106/0706/0

IL-6CK444/0097/0257/0-356/0

6:IL-6)015/0=P(.
)026/0=P(



-2)46 (1388

67

)02/0=P(
.IL-6

)031/0=P.(
.

 :CK

)008/0=P(.)
()023/0=P(

)028/0=P(
.CK

)0/0=P()
()001/0=P(

)001/0=P(
.

.
IL-6CK

)364/0=P()706/0=P(
.

IL-6CK

)097/0=P()356/0=P(

)3.(

IL-6

83/972/1
.

IL-6

)1920.(
)2003(

)21()2002(
)22(IL-6

.
IL-6

.
.

IL-6

IL-6

)4.(

)24(
)25(

)16(.
IL-6

)16.(IL-6
1

)27.(

.

)27.(
IL-6

.IL-6

                                                            
1 .reactive oxygen species (ROS) 



-2)46 (1388

6)IL-6()CK (... 68

.

)15.(
.

IL-6IL-1ra1

TNF-

.

)20.(
)2002(

)26()1998(
5/275

max2VOIL-6

)20.(
)2004(45

4-8-
IL-6)10.(

)2005(20

IL-6)23.(

.
)1999(

IL-6

-

)3.(1

IL-6

74/22
34/1

.)2002(
IL-675

24
)22.(IL-62

)4.(

)16(
.

IL-6

)162025.(

23/1808/20
93/13/5

.
.

.

CK

.CK

                                                            
1 . Interleukin-1 receptor antagonist 



-2)46 (1388

69

.
CK24

)4131621.(
CK

)1988(
CK

)7.(
CK

CK

)5.(CK MM1CK

90
CK.CK

CK MM12CK MM

3CK MM.
1CK MM

CK)2.(CK

.

.
CK

33
.
CK24

5/2.1

CK

)(.

)7.(
)2004(

CK

)11.(

CK)27.(
CK

.

CK

)9.(CK

)2.(

.
CK

)2026.()2003(

3
)19.(

2)1988(
CK

)7.(CK

                                                            
1 . Creatine kinase MM 
2 . Clarkson 



-2)46 (1388

6)IL-6()CK (... 70

.
CK

»«»«
)1526(.

CK

.

CK

CK

CK.
CK

)7(

.
6
2

.
)1999(

)1998()325.(
)2001(IL-6)4

(CK2

IL-6)26.(
)1997(

IL-6CK

)4.(

)2638(

IL-6.
IL-6

IL-6

.

IL-6

)16(.

»«)17(
IL-6

)30(.-

)3.(

IL-6

.
IL-6

IL-6)21
27()24(

.



-2)46 (1388

71

1 .1382 ..
2. Armstrong, R.B., G.L. Warren and J.A. Warren (1991). “Mechanisms of exercise-induced muscle fiber injury”. 

Sports Med. 12(3): 184-207. 
3. Brenner, IK., Natale V M., Vasiliou P, Moldoveanu AI, Shek PN, Shephard RJ. (1999). “Impact of three 

different types of exercise on components of the inflammatory response”. European Journal of applied 
physiology and Occupational Physiology ,80:360-452. 

4. Bruunsgaard, H., Galbo, H., Halkjaer-Kristensen, J., Johansen, TL., MacLean, DA., Pedersen, BK. (1997). 
“Exercise-induced increase in serum interleukin-6 in humans is related to muscle damage”. J Physiol. Mar 
15;499 ( Pt 3):833-41. 

5. Clarkson PM, Apple FS, Byrnes WC, McCormick KM, Triffletti P. (1987). “Creatine kinase isoforms following 
isometric exercise”. Muscle Nerve;10:41-4. 

6. Febbraio, M A., Pedersen, B K. (2002). “Muscle-derived interleukin 6: mechanisms for activation and possible 
biological roles”. The FASEB Journal, 16:1335-1347.  

7. Garrett WE. (2000). Exercise and sport science. Lippincott Willams & Wilkins. 
8. Gleeson M. (2006). Immune Function in sport and exercise, Churchill livingstone. 
9. Jones , D., Round ,J.,Arnold ,D H. (2004). Skeletal Muscle From Molecules To Movment. Churchill livingstone.  

10. Malm C, Sjodin TL, Sjoberg B, Lenkei R, Renstrom P, Lundberg IE, Ekblom B. (2004). “Leukocytes, 
cytokines, growth factors and hormones in human skeletal muscle and blood after uphill or downhill running”. 
J Physiol, 556:983–1000. 

11. Miles, MP., Stephen, B. (2004). “IL-6, CRP, and CK Responses To A 20-mile Race At Altitude In Women 
Verses Men”. Medicine & Science in Sports & Exercise: Volume 36(5) S150.  

12. Nieman,D.C., Pedersen.B.K. (2000). Nutrition and exercise immunology, Boca rato London New York 
Washington, D.C., CRC press. 

13. Ostrowski, K., Rohde, T., Zacho, M. (1998). “Evidence that IL-6 is produced in skeletal muscle during intense 
long-term muscle activity”. Journal of Physiology. 508, 949–953. 

14. Ostrowski, K., schjerling, P. (2000). “Physical acivityand plasma interleukin-6 in humans – effect of intensity of 
exercise”. European journal of Applied physiology. 83,512-515. 

15. Peake, J.M., Suzuki, K., Hordern, M., Wilson, G., Nosaka, K and.Coombes, JS. (2005). “Plasma cytokine 
changes in relation to exercise intensity and muscle damage”. European Journal of Applied Physiology. 

16. Pedersen, B K., Steensberg, A., Schjerling, P. (2001). “Muscle-drived interleukin-6: possible biological effects”. 
J Physiol, 536:329-337. 

17. Pedersen, BK., Rohde, T., Ostrowski, K. (1998). “Recovery of the immune system after exercise”. Acta Physiol 
Scand, 162, 325-332. 

18. Pedersen, BK., Steensberg, A., Fischer, C., Keller, C., Keller, P., Plomgaard, P., Petersen, EW and Febbraio, M. 
(2004). “The metabolic role of IL-6 produced during exercise: is IL-6 an exercise factor?” Proceedings of the 
Nutrition Society, 63, 263–267. 

19. Penkowa, M., Keller, C., Keller, P., Jauffred, S & Pedersen, BK. (2003). ”Immunohistochemical detection of 
interleukin-6 in human skeletal muscle fibers following exercise”. FASEB Journal, 17, 2166–2168.  

20. Petersen A.M., Pedersen B.K. (2005). “The anti-inflammatory effect of exercise”. J Appl Physiol, 98:1154–1162. 
21. Phillips, T., Childs, A C., Dreon, D M., Phinney, S., and Leeuwenbur C G H. A Dietary (2003). “Supplement 

Attenuates IL-6 and CRP after Eccentric Exercise in Untrained Males”. Med. Sci. Sports Exerc, Vol. 35, No. 12.  
22. Ronsen, Ola, Tor Lea, Roald Bahr, and Bente Klarlund Pedersen (2002). “Enhanced plasma IL-6 and IL-1ra 

responses to repeated vs. single bouts of prolonged cycling in elite athletes”. J Appl Physiol, 92: 2547–2553.  



-2)46 (1388

6)IL-6()CK (... 72

23. Rosendal, L., Sogaard, K., Kjaer, M., Sjogaard,G., et al. (2005). “Increase in interstitial interleukin-6 of human 
skeletal muscle with repetitive low-force exercise”. Journal of Applied Physiology. Vol.98, Iss. 2; pg. 477. 

24. Starkie, R.L.; Angus, D.J.; Rolland, J.; Hargreaves, M. and Febbraio, M.A. (2000). “Effect of prolonged, 
submaximal exercise and carbohydrate ingestion on monocyte intracellular cytokine production in humans”. 
The Journal of Physiology, 528.3, pp. 647-655. 

25. Steensberg, A., van Hall, G., Osada, T., Sacchetti, M., Saltin, B & Pedersen, BK. (2000). “Production of IL-6 in 
contracting human skeletal muscles can account for the exercise-induced increase in plasma IL-6”. Journal of 
Physiology, 529, 237–242. 

26. Toft, A D., Jensen, L B., Bruunsgaard, H., Ibfelt, T., Kristensen, J., Febbraio, M. and Pedersen, B. K. (2002). 
“Cytokine response to eccentric exercise in young and elderly humans”. Am J Physiol Cell Physiol, Vol. 283, 
Issue 1, C289-C295. 

27. Vassilakopoulos, T., Karatza, MH., Katsaounou, P, and Roussos, C. (2003). “Antioxidnts attenuate the 
plasma cytocine response to exercise in humans”. J Appl Physiol, 94:1025-1032. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


