Korean Diabetes J 33:547~548, 2009
DOI : 10.4093/kdj.2009.33.6.547

AR Bl ik 5 ZdEell mE dERIA]

H

H3}

(Korean Diabetes J 33(5):401-411, 2009)

ATOSa SRR bt
21=2]
[—=NK=N=]

Effects of Aerobic Exercise Intensity on Insulin Resistance in Patients with Type 2 Diabetes
Mellitus (Korean Diabetes ] 33(5):401-411, 2009)

Dong-Lim Kim

Division of Endocrinology and Metabolism, Department of Internal Medicine, Konkuk University School of Medicine, Seoul, Korea

A oy e

o

Z] %

(] d Q

T -
slo] WMAle TiQl4 Adlelch A 42t
S AdA7]aL AR Hi

Aol A

oL A Sl 5ol g W 2wt
A A2 QIR Al 24 AERARE ANARI 2
2} Fagsiaie] 30% wlgholld 52 Axtsia
gk 7h GAlellA g9 F, ARE
T W 7k desp,
FriAelld 5oz <l
e Yol 5] FH B
E83hs oFe Soll %S wkerka deiA gk
Aol Sfebi At -l %

olz} ah7 shAA Qolo| Ea}

R84

¢

(4]

2,

[*]

N
W
ot
o
»
>
o
-
©
S~
(e
o
L
U
)
o
= o
2
sk

o] Thne] SMES Y, Auuas
ol Foa g,

AFnje} Askr} geiA] of

ek} Flol=elele BE Axold)

Ak kel Alol] 233 Ku 5o] A7 Apd sl

° X
d

wsh, WA 71 HelE Helskag Siie, <
Ape sl T
QERAEAe T4 A} A
Pselis 2wz} glgleh. e
Pelle #p} dglert <
A e,

ol o eI

A}

547

=

8 e 7 FolAE Sie] dtel Fa e,
VERAFAE 204 o139 AT o 8% A
sk, aHAE TS o gHasle] QeI e &
AAFN) e T S5l Aeskn FEE 359
AL SR AL $EE dol Ak waskgel?, =
& AENRE THA] A AT A A
o AR BEA U Faslelas el Qe o] A
oAl Bl ol 39AolA T0AIE, o14l] - =7
of e} A el W3k Fol 9hg 5 glo], Lhelst Al
Aol WSt FolAl £ Aol W Holrt GeA S
ARG A} debE & ARE Rele Jle
M

¢

Ku 5] 27l £ 3 879} sle} Ago] ksl
Solle Bela AolEziele] Wish) WAL 15l &
e A kel S5l Sl eI A

Fa7F AR el e 7hssiAR AAR 352

IR THAER EE 439 TP RS R X

dlo

g

7S ol A#E WoleAE mefslof & Zold.
T A visl ko] old ATl S ol
hs-CRPU} IL-6 22 93 nillVd B49) 547} w717t &

Z Zojl= Z wish) glovt 121 7 S E T %
&gicls By} ok wlebA A7) 2-50] AdEwA

o.?l‘, \1}1.,

Aol ) A% Y BB EA 1A i 37}
A77h Besteler Y7t

UKPDS 101 54 <171} DCCT 7] Z3, =4

Mhy 2700l enh} U 28 4 kvt g5 344



Korean Diabetes J 33:547~548, 2009

o Rge. A

N gl g=ge] 718H o' Fasht 77k fAs1717F of
77] wiitoll iy Xvh 275 AL F3e] =4 5l o)

v ZAYEA,

BT el ZolAel vt 5]
SEe Gun B ohieh 4 A S
el weby 2% A4S
e EE ol AZY 5T Lol Wk el
AP, rgEeld] ANl e A 5 &
ol i BEE 17} ] Aaelele A £ AT
& uorelo] A vsle] 7Sl WS Ealdk

SlaiaE
oM7) I8 Hols

p

i

:1;)

e

p

i Xe)
T

b
o N
rf

=}
=

A
ror

il

1. Nelson KM, Reiber G, Boyko EJ; NHANES III: Diet
and exercise among adults with type 2 diabetes:
findings from the third national health and nutrition
examination survey (NHANES III) Diabetes Care
25:1722-8, 2002

2. Feinglos MN, Bethel MA: Type 2 diabetes mellitus:
An evidence-based approach to practical management.
p.135-50, Totowa, Humana Press, 2008

3. O’Donovan G, Kearney EM, Nevill AM, Woolf-May
K, Bird SR: The effects of 24 weeks of moderate- or
high-intensity exercise on insulin resistance. Eur J
Appl Physiol 95:522-8, 2005

4. Williams PT, Franklin B: Vigorous exercise and
diabetic,
medication use. Med Sci Sports Exerc 39:1933-41,
2007

5. Ku YH, Koo BK, Ahn HJ, Jeong JY, Seok HG, Kim

hypertensive, and  hypercholesterolemia

548

10.

11.

HC, Han KA, Min KW: Effects of aerobic exercise
intensity on insulin resistance in patients with type 2
diabetes mellitus. Korean Diabetes J 33:401-11, 2009

. Short KR, Vittone JL, Bigelow ML, Proctor DN,

Rizza RA, Coenen-Schimke JM, Nair KS: Impact of
aerobic exercise training on age-related changes in
insulin sensitivity and muscle oxidative capacity.
Diabetes 52:1888-96, 2003

DiPietro L, Dziura J, Yeckel CW, Neufer PD:
Exercise and improved insulin sensitivity in older
women: evidence of the enduring benefits of higher

intensity training. J Appl Physiol 100:142-9, 2006

. Mourier A, Gautier JF, De Kerviler E, Bigard AX,

Villette JM, Garnier JP, Duvallet A, Guezennec CY,
Cathelineau G: Mobilization of visceral adipose tissue
related to the improvement in insulin sensitivity in
response to physical training in NIDDM. Effects of
branched-chain amino acid supplements. Diabetes

Care 20:385-91, 1997

. The DCCT Research Group: the effect of intensive

treatment of diabetes on the development and
progression of long-term complications in insulin
-dependent diabetes mellitus. N Engl J Med 329:977
-86, 1993

Holman RR, Paul SK, Bethel MA, Matthews DR,
Neil HA: 10-year follow-up of intensive glucose
control in type 2 diabetes. N Engl J Med 359:1577
-89, 2008

Nathan DM, Buse JB, Davidson MB, Heine RJ,
Holman RR, Sherwin R, Zinman B: Management of
hyperglycemia in type 2 diabetes: A consensus
algorithm for the initiation and adjustment of therapy:
a consensus statement from the American Diabetes
Association and the European Association for the

Study of Diabetes. Diabetes Care 29:1963-72, 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


