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WA SRR E TX A — M “ 2R TR
MEXAFBRARFBMRL TELN “THEB HER” ., MNERHECE
EEE ., BEEFEBBIRME RS R E KA R 4R 1 AR 4
AN TBABR M

BB ARSI, KAE 20 HaER, —HEL%E (W
Pedersen, Steensberg 5#(4%)(2) ZEBF 4T 12 30 %t A K i 2 b7 5 35 N7 B,
RET - HWEE: HBAE “B31HETF (Exefcise Factor)”, {H4,
W 23X BHHF LA AYIFER? HE, BELUK, %E—HES
FEIXFPEN “BIHEF", HEH Pedersen 25 AL AT EIF
REHTE -

(1) DRA, BEY. SREBEHEsE (F19%) (M) . kX ARHEYE, 1963
(2] Pedersen BK, Steensberg A, Fischer C, et al. The metabolic role of IL — 6 produced dur-
ing exercise; is IL ~6 an exercise factor [J] . Proc Nutr Soc, 2004, 63 (2). 263 -7.
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BELK, B KRS TR —BHAEFRILAKAE RIS EME
TR XEEMEERENY R, B “SEF” K “THEEF
(“Work factor” ) , F+3Z2% Pedersen A KNiE S A2 N EE M —1k
BBk s R LR SR IR A PR MmN E ST, A
iz it e RAVA T ZER Y A MRS ES LA T LA B
Ak, WX R B TR T3 R R I H A b 28 0 M I A e B
RAE PR Z SR TR E M E SR AT LIZEWE ., RRER
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EHEMEFYRTMEATSHBATIAYRMERRBENESRE (I
JPRE. IRMIEHAR%E) REBIALS, WHER, EEIHE—F%
MSHMSNARTREE (M TEIBNEMS) ZEARFELFBE
RIBFER,

Ha EERST, EEEERNE “E3iEF NMZESUTH
BAEFE: (1) ZERELZHEBIPARZIBRIORERE, HREH
BIFEENEQTEZ BN UARERER O BEGHEABER M, (2) 7N
kiZshnt, PUASBIIANZEESRERE, SREESHIEP %
HERWEANSRILKERE, #AMBBH (FormRixzEshHE
FHEEEARMYAE S ERESHERABIER, BARBERHZHM
B, BAfESHERERAREREIEOAKRERBNZ WL EZ
HHEFHRELRER) . (3) HZERBFEHENESXIEY EA R
SEREAMEVEIEEARAEER. (4) IRKRESIEEHRIERE
FHESEBB BN IEEAREE . REHHIAR, PUKZESIR
ANED BB AR NF B SR AT RS Ca*' 5 5%, NO, #EE
HUREE AMP B0E B H BB (AMP - activated kinase, AMPK) H¥iE
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B1-1 BLIL-6 %6, ENMERISHASERERNER
(518 Febbraid 11, 2002)

ERE 10 BEN, EHREHRRUEINRBRET AT ESR
WM BEE BTN KR AE T BRI, LA
W T 3 5 SR T R AR 2 R IR — N B R ORI, s
HUBHSL, RAENABREEMEREZ R “ZHET" WERE
EME. X& “BHET BEAEDHI RGBT, WA
IRRTHADIRERI S . SERIBIR R, ERARAMSZ®S, S8
FEEREN “BHHET" BRAAM, X& “SHEF THEE L
=6, IL-8 AL - 15 REAGME T2 LB 4E % B B L X
“BEHET WREEAEENREBEM,

FW L-6: B-BHRABEN “EDEF"

HEXMERT, 168 10 424, DS FARBILARIS.OL
BERE, TICABXGZ SRR B A8 0 B AR A A T
MR 6 SR T RBEH BAITFRERSE . Brocss i, Be
SMBRY IL -6 AT RERL R AMTE FHRMEHHE T2 —,

(1] Febbraio MA, Pedersen BK. Muscle ~ derived interleukin — 6 ; mechanisms for activation
and possible biological roles [J] . FASEB ] » 2002, 16 (11): 1335 -47.

(2] Pedersen BK, Steensberg A, Fischer C, et al Role of myokines in exercise and metabo-
lism [J] .J Appl Physiol, 2007, 103; 1093 —8.
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ZRLGX A%, REXNNE®FES “B3iE T HEREE, —
2 IL -6 ZREAEZHWEHRIPIHARE, ERLYIAKENERER
EETE. EEFBITRHEREFELURMRENERSER, HE
HRHB UL HMERFES, 1998 4, f1E%H Ostrowski FFRIZ 3
REGR K GRARZFIETE, FERERTELR P AT KA
HERERXFON, RIMAF IL -6 WELAEZESSENZIHE I 100 4514
L, B35 2 i BERE, BTG TEsEKE. FetSeua
AFHRME IL - 6mRNA B335, SR, 7E MW B 40 o 3 3 A Rl
#| IL -6mRNA &k L) HAA9BF S tLiF s T3 — 2003 ([HER
BRYBBPITERD IL - 6mRNA FEBHALE A h AN, HREE
A BEIEB BER LR RS IL - 6 SANKIKIR, EX, HLBEW,
BAENA P IL - 6 AR IE S5 shIKIL 1L - 6 M ERE, FI/H
IR B, KB A RBFIT T 18 300 2R Rk o Rl Bk 5
BKIf IL -6 ¥REERIZEH, 4530 % DL shl oA Bk 1L -6, 2o Mk
ABA BEER K IL -6 B 4) '

TRBEOIRHIGE, IL-6 R A KRB EEREARE
ARSI RS S RERRIHSS) Gleeson' 8 R, W4 LI BB Y
IL -6 fRA] REFE N —F B R BRI B PR 2 X BIATRE, M 788 3hid
R4 AR P8 B A BRI 2 B . Stouthard j9 T 4k
BT IL-6 MAEEHEEAEELR, MBHLREH, S BAM
b, AANEZAENFAEYHIL -6 (recombine human interleukin - 6 ;
thil. -6) BEs¥hne B MBI AMENL; EEREHIE il -6 K

(1) Ostrowski K, Rohde T, Zacho M, et al. Evidence that IL -6 is produced in skeletal mus-
cle during prolonged running [J] . J Physiol, 1998, 508 (3): 949 -53.

(2) Ostrowski K, Hermann C, Bangash A, et al A trauma - like elevation in plasma cyto-
kines in humans in response to treadmill lrunning [J] . J Physiol, 1998, 513 (3). 889 - 94,

(3) Jonsdottir IH, Schjerling P, Ostrowski K, et al. Muscle contractions induce interleukin —
6 mRNA production in rat skeletal muscle [J] . J Physiol, 2000, 528 (1): 157 -63.

(4] Steensberg A, van Hall G, Osada T, et al. Production of IL - 6 in contracting human
skeletal muscles can account for the exercise — induced increase in plasma IL - 6 [ ] 1 . Physiol,
2000, 529 (1) 237 -42.

(5) Febbraio MA, Pedersen BK. Muscle ~ derived interleukin — 6: mechanisms for activation
and possible biological roles [J] . FASEB J, 2002, 16 (11). 1335 -47.

(6] Gleeson M. Perspectives: Interleukins and exercise [J] . J Physiol, 2000, 529; 1
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EYER BRI, TRAMRBNERROER, AR
ARERBEEFAEZHER.D BAEEHREHIL -6 EEFH
B RERBEXVEMIERHEFEERYER, AXRERER, &
5 thiL - 6 £ SBIEEF M BRI AR RRYE BEAN, 7 i A 25 B 7 40 B
BB IR (2) Wallenius KRB, IL -6 BB EH K
BURAF 5 HBgE REAERE, F B RBI A BB A R BAML, 24
MAIL-6 + ARG, ZBAXBREEH B, Wi BHaRa B3 3)
FIMERBUF TR B HBRKAL YN IL -6 WEREEZ LA E
R4 B IL-6 W RER—F BB B EURAE (Energy sensor) , A BFSE
RBHIRYE IL -6 T LAZE—ERR B L5 B R SEE 7 (Tumour necro-
sis facyor —a, TNF —a) #7™=45) HRE —ESBE FM$ T TNF
- BRMBRS RIS, XBRY IL -6 XTSRS ARE LS
—EMEIEM,

ZREHFEFFHIIL -6 RRERSEOBRRNESERRRE
BATLMAEE, HEAHRENES C2 + (S22 . BRERE
AMPK 35 B A0k - 5 L IRBER R LB e B LS 258
BERIBOE B BB L6)

FEE AMTX AL IL -6 HEYEERRIEA T #®, Pedersen ExRE
i, IL-6 AIRER—F “BFET”, EEBHH EE=4 T8I,
BRAIGREMLBIEPAE % B4 AT (WM. BI%E) RELY

(1) Stouthard JM, Romijn JA, Van PT, et al Endocrinologic and metabolic effects of inter-
leukin -6 in humans [J] . Am J Physiol, 1995, 268. E813 - ES19.

(2) Stouthard JM, Oude Elferink RP, Sauerwein HP. Interleukin — 6 enhances glucose trans-
port in 3T3 - L1 adipocytes [J] . Biochem biophys Res Commun, 1996, 220 (2): 241 -5.

(3] Wallenius V, Wallenius K, Ahren B, et al. Interleukin — 6 — deficient mice develop ma-
ture — onset obesity [J] . Nat. Med, 2002, 8 (1): 75 - 9.

(4] Steensberg A, van Hall G, Osada T, et al Production of IL — 6 in contracting human
skeletal muscles can account for the exercise — induced increase in plasma IL —6 [J] .J Physiol,
2000, 529 (1) 237 -42.

(5) Tanaka T, Kanda T, McManus BM, et al. Over ~ expression of interleukin — 6 aggravates
viral myocarditis: impaired increase in tumor necrosis factor — alpha [J] .J Mol Cell Cardiol, 2001,
33 (9): 1627 - 35.

(6] Febbraio MA, Pedersen BK. Muscle ~ derived interleukin — 6: mechanisms for activation
and possible biological roles [J] . FASEB J, 2002, 16 (11): 1335 -47.
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240 1), Bruumsgaard 2) WA HALRE—-FAMWRE, ERED
WIL -6 %W HE . Pedersen RIRIY, # IL - 6 Ffifth— 2k s B AAL= 4
R, FEHUAHABARRE (AP, BEBI%E) P AR i) 40 i
HF#HH “WEF” (myokines) .

=T NHEHEFHITEN

BE—WR, BTRIMNEESHRMILERE IL-6 5, Hfis
HMWEF, MIL-8 M IL-15, LA ERRMNEBIVAREF. B
I, %tIL-8 fIL - 15 TR MA A, TSN RIEMIL-6 A
HEMMBEEEM.

=) IL-8

HZ0M & 8 (Interleukin -8, IL-8) J&7E 1987 FE PR 4
MLBGE R T 3 ML A LI/ R R, IL -8 & F CXC &k
FRE, CXCRENTLESEHTFIEMRERE - MEERWME
FEFMEFRERERBREA X, IL-8 BT CXC BILEFHRIEL
B, BAXEEARNEASEHIES —MATFERERBRENHSH
—A ELR EERFS] (Glu - Leu - Arg) [3) IL -8 B—Fl&LEF,
BRIP4, BRT BLETFREM, ExR—FmEERE
¥

BIZUESHE S, Wi, REAKRHTECESIN ERZ T,
M3 IL -8 WREE ML 4) AT, #TPERENEL.LESN, WEFT
R, MK IL -8 WEANBAHEL. Fif, WAXRHE, £H

(1) Pedersen BK, Steensberg A, Fischer C, et al. The metabolic role of IL —6 produced dur-
ing exercise; is IL -6 an exercise factor [J] . Proc Nutr Soc, 2004, 63 (2): 263 -7.

{2) Bruumsgaard H. Physical activity and modulation of systemic low — level inflammation [ J] .
J Leukocyte Biology, 2005, 78 (4): 1-17.

(3) Baggiolini M. Chemokines in pathology and medicine {J] .J Intern Med, 2001, 250. 91
- 104.

(4) Nieman DC, Henson DA, Smith LL, et al. Cytokine changes after a marathon race [J] .J
Appl Physiol, 2001, 91: 109 - 114.
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FTEDFEIT ESTRIZIN, M3 IL -8 WESHIBHK EF 1)

MPHEREEEREH B HRIRETRSE IL -8, BYWBRE
Nieman S ASERL, MBfIIRB, RiRXEEH B LR 3 DS
SEHTIAER, Mm% IL -8 REEFH, FANESHNAIL -
8mRNA i3 M¥E L2 HS—THNERERREENRAFTEL
AT 1 /hBTRiash, BERULA IL - SmRNA N 5HEM, EEZRE
AN IL -8 WEH BRI, Pedersen l— LWL REH, 7
RuLiEsha, ARERINEERER T IL-8 BRMRE, EXKE
SFBE)E RIS S RSP, #E B TE#ALA IL - 8SmRNA #3314
RIL -8 BHMRES ) GRENBEHAS SR BN L
-8o Louis WIBFFA AT, T —KIAMETBLE S M LU I 24 /i
A, EE#ILP IL - SmRNA 712305 BIZI/m 2.7 4%, BEZ TR, B
RMBBIERIE 2 /Nt T IETH R, HiBEZI7EE G 4 /s3] i
{6, FHET 759 5, BB NURAEZZE 8 NATIME, MinMiEES
BB EENA K, RABHHEFEH IL - 8 K EHH 7 A4 Wik
FRAE L 4)

BHALA IL - 8 (A BRI REE R KE R, BB 3P 3R IL -
S WREREIRA T RERRIER NS R . SIHER—RWE, EHO
BIPRIBENE, HEARRBEIMLIL -8 RER EF, AT, WEE
B — MBS R BK IL -8 WREEZRS, H¥ERAT S BIFHEEWIL -
8 AR, BARXIHBA FBUEIFM IL - 8 YR HHS) Bk, B
FITAENLP B3R IL -8 Rk A BT E Y IL - 8 % E B0 Bk B L

(1) Mucci P, Durand F, Lebel B, et al Interleukins 1 —beta, -8 , and histamine increases
in highly trained, exercising athletes [J] . Med Sci Sports Exerc, 2000, 32; 1094 - 1100.

(2) Nieman DC, Davis JM, Henson DA, et al Carbohydrate ingestion influences skeletal
muscle cytokine mRNA plasma cytokine levels after a 3 —h run [J] .J Appl Physiol, 2003, 94,
1917 - 1925. .

(3) Akerstrom TC, Steensberg A, Keller P, et al Exercise induces interleukin — 8 expression
in human skeletal musele [J] . J Physiol, 2005, 563; 507 - 516.

(4) Louis E, Raue U, Yang Y, et al. Time course of proteolytic, cytokine, and myostatin
gene expression after acute exercise in human skeletal muscle [J] .J Appl Physiol, 2007, (5).
1744 - 51.

(5) Akerstrom TC, Steensberg A, Keller P, Keller C, Penkowa M, Pedersen BK. Exercise
induces interleukin — 8 expression in human skeletal muscle [J] .J Physiol, 2005, 563. 507 -
516.
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| EHET

B IL - 8 LI B Wk F i mERE— N REEWR/ER. UIEHE L

-8 WA—MERTTRERBAES PN AREME AR, HAERL
B, RABILTEA N4 AT S A R A AL AR

ELENREREHUA L -8 WREN SRS REIEFEENX
RSV BE¥ERA, Bah5IRIEA NO =ELEEREIASRE
HEFEFR, HPREFEIL -8, RABFHEZWEBAIIL -8 BEHEFR
5BARMBKTEES NO 5 @A X2 MRS B 38
(glycogen synthase kinase -3B, GSK3B) EEV4IMRASFEHINBEN
BEENESER, RHE¥ERN, GSK3p AT LIAHIAMMIL -8 &
RHHEZESEEBR.

IEHE IL -8 M EERABR T SHERBINXR, HREXEER
EEEBIIN, PR IL -8 — 4 LB B E 5 2h 8 2 0 80 8 4
Blo IL - 8 By L FE FH Fl CXC 32 {& 1 (CXC - chemokine receptor 1,
CXCR1) K3k 2 (CXC - chemokine receptor 2, CXCR2) H ¥, =i
it CXCR1 M AHEBILIER, AT, EAEBHMEAEAREEXN CX-
CR2XF IL-8 WEMEEREFERIEAL) TRERHE, BH.L0E5
EXEHUETULAER, RIT IL-8 CXCR2 %k, HE 55
B, BRTFEE3EREHEMULA IL -8 CXCR2 mRNA K B3¥
B, BxeEHaABAR, TUERHMA IL -8 CXCR2 EHAELET
MER R RN, FHILEHRERE, B.0E35#M IL -8 CXCR2
mRNA 1 IL -8 CXCR2 EHFETUA LA M BN+ 4)

Hit, £ LR, RN TAENNRTIL -8 FEAMOBRMEE N

(1) Sell H, Eckardt K, Taube A, et al. Skeletal muscle insulin resistance induced by adipo-
cyte — conditioned medium: underlying mechanisms and reversibility [J] . Am J Physiol Endocrinol
Metab, 2008, 294 (6): E1070 -7.

(2] Steensberg A, keller C, Hillig T, etal Nitric oxide production is proximal signaling event
controlling exercise — induced mRNA expression in human skeletal muscle [J] . FASEB J, 2007, 21
(11): 2683 -94. .

(3] Bek EL, McMillen MA, Scott P, et al. The effect of diabetes on endothelin, interleukin
-8 and vascular endothelial growth factor — mediated angiogenesis in rats [J] . Clin Sci, 2002, 103
Suppl 48. 424S - 429S.

(4) Frydelund - Larsen L, Penkowa M, Akerstrom T, et al. Exercise induces interleukin — 8
receptor (CXCR2) expression in human skeletal muscle [J] .Exp Physiol, 2007, 92: 233 -
240.
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IL-8 EEBR B IL -8 KRN EM. 33— k=4
B IL - 8 W] RBE AT 40 00 5 P9 B 4H A P Y CXC 354k 2 TR RN, 33
3, ®ARE.LE3FIEK IL -8 CXCR2 mRNA #1 IL -8 CXCR2 B
WA MR HE IL - 8 W REE T CXCR2 S22 MMM mn 4R, B
I, BRTLHHE, NEHEIL -8 BETRE—F “EzxhHF” :\‘2
“PLEF” L1

IL-15 (14 -15kDa) B—FMEH WU o BIEWAKRE T, B85
IL-2 MR BFREAMARR, IL-15 AT, MR
FRHKFESHER (48 MEER) AREEARNNEESKER
QCUARER) . R LI, WARSWE, JRESARESE
FEXRE, FHit, XU UNE T EEY RPN ETRE IL - 15 R4
AR AR IL-15 B EAHHR=REZA (IL-15R) ek
H, BREH=FE: o, PNy B4R IR, 51IL-2 %
P, IL-15RoBy HA&AESEN ¢ - Jun HEKEER (c - Jun NH2
~ terminal kinases, JNk): JNKI1 F1 INK2 {52555 (3],

IL - 15 X Lo e 60 P15 4R FI B0 B R0 0 1L SR R A 7548 . Nieman %
AN BHEZ], BHYLA IL - 15mRNA KFEBE & E 4%
A4 Ostrowski FHLREERMWHE, 2.5 MoFa0H & 235 B 23|
WEH 6 /NN, M IL - 15 W HBA KA BEBKETS) R,

(1) Nielsen S, Pedersen BK. Skeletal muscle as an immunogenic organ [J] . Curr Opin Phar-
macol, 2008, 8 (3): 346 -51.

(2] Bamford RN, Grant AJ, Burton JD, et al. The interleukin (IL) 2 receptor beta chain is
shared by IL -2 and a cytokine, provisionally designated IL - T, that stimulates T ~ cell proliferation
and the induction of lymphokine — activated killer cells [J] . Proc Natl Acad Sci, 1994, 91. 4940

- 4944,

(3) Bassuk 88, Manson JE. Epidemiological evidence for the role of physical activity in reduc-
ing risk of type 2 diabetes and cardiovascular disease [J 1 . J Appl Physiol, 2005, 99. 1193 - 1204.

(4] Nieman DC, Davis JM, Henson DA, et al Carbohydrate ingestion influences skeletal
muscle cytokine mRNA plasma cytokine levels after a 3 — h run [J] .7 Appl Physiol, 2003, 94.
1917 - 1925.

(5] Ostrowski K, Hermann C, Bangash A, et al. A trauma - like elevation in plasma cyto-
kines in humans in response to treadmill lrunning [J] .J Physiol, 1998, 513 (3). 889 - 94,
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