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A SYNTHESIS OF RESEARCH OF EXERCISE INFLUENCING GLYCEMIC
CONTROL IN PERSONS WITH TYPE 2 DIABETES

KWANHATAI TRIPEUD 4837024 RAAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORS: PORNTIP MALATHUM, Ph.D. (NURSING),
KANITHA HANPRASITKAM, Ph.D. (NURSING), VISAL KANTARATANAKUL, M.D.

ABSTRACT

The objective of this research was to analyze and synthesize knowledge from
research studies on the influence of exercise on glycemic control in persons with type
2 diabetes. The analysis and synthesis was conducted using 23 research reports and
articles published between 1996 and 2007. Of these, 11 were randomized controlled
trials (Level A), and 12 were experimental studies without random assignment or
quasi-experimental studies (Level B). However, no research in Level C or Level D
was found. The findings of the study revealed that there are different types of exercise
that have an effect on glycemic control and/or glycosylated hemoglobin as follows: 1)
aerobic exercise needs to be performed with a frequency of at least three time a week,
with moderate intensity, lasting 30 to 60 minutes, for at least eight weeks; 2)
resistance training with a frequency of three times a week with moderate to high
intensity, lasting 45 to 90 minutes, for at least eight weeks. If the resistance training
with harder intensity is performed the duration of the exercise can be shortened; and
3) aerobic exercise combined with resistance training at least twice a week with
moderate intensity lasting 30 minutes for at least four weeks.

The findings of the present study shed light on the benefits of clinical nursing
practice in promoting effective exercise in terms of frequency, intensity, time, and
type in persons with type 2 diabetes to control blood sugar level. The findings of the
study can also be used as a guideline for further research on exercise in persons with

type 2 diabetes mellitus

KEY WORDS: EXERCISE /GLYCEMIC CONTROL / TYPE 2 DIABETES

138 pp.
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UNN 2

NUNIUITIUNITN

= o w d‘d 1 Y g; A Sld' I~
TunmisAnyinseaniiainigninadanisniuguszautiiaialwaealugniy
A A z dy 9=k Y
A nuiiah 2 luasedl ganv ldnuniuissunssy

1. T5MuLazNIZUNI NG o1l
2. mInugu Isammu

- MINIUANDING

9
- M3 195en
- N590NNAINY

o @ sldld A A
3. Mmsooniaineludgnilunnrnusiian 2
T5AINHNUUAZNIZUNITNH O U

= 1 a KR = v g‘ A
T3aM1u vuedd ngulsanauuaiveadsy lasin1nzszaniiaaluqengs
A ] [ 9 o a a Y A A 1 [] 9 o
iosnngme ldansoadeens luudugau ldiieane nieirnme liamnsoldees luu
a a A 3 . . o e o a a
duyauNas19sunla (American Diabetes Association, 2006) 805 INUDUYAUHF 199N
J ' I 4 . Y 1 a
mé’umaaiunqmmaa”lmaﬂ oo¥ tanesiuau (islet of langernhan) vodueeu Iagilnd
o a a A M a = a < Y o [ 1
g0 Inudugaulimsvasszanm 50 gia Dedszanm 200 guanu A ludusou Tassrane

s ugaueenuulelininszquussnglaa (Yaa1 dualotio uazeAde dd, 2543)

a9y A

o a a a s o = o 1
03 Inudugaulivrnnnuguuaeaguvesns 1ulamsa TuUsau vag luiiulusiine
a a ) Y Aw o o oo a Aa A 1A o o <] oy
duUgaUILTIHINNTUAUT V03 T umIzvodugauNoguT UM Isad lumsN Ui
o =S Y I'4 9 YA o 3‘ F R s 9 tﬂy % [
lugiunez Tdsaudhdradnszduldimsinhmadhdadnaunie lviiu USusasinisen
g ¢ o Y o o & Y
pagyas 10 lamsanoluead flddnsalaeuiiaa lilulna Tanu fudinmsalaeulna

[ 31 1 dyd Y [ 31
Tﬂmuﬂamﬂummammumsmamuwa"lmmummaaﬂm
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d a U
NAUNMINUNY]IANNHINY

1 [ a o Ia a [ .
anaulsannuuvsanigesmldsvuamnasiitene 1sawnru (American
9y
Diabetes Association, 2007) #a%
=1 Y LY/ 1 oy ] 2‘ o A A
1. Homsuaasvedlsanvnu laun daazies nszuisniles 1iviinan w3ol
d' [ 1 a 9 9 1 % Y a dy
91MINAITEIUNAINANEUNT NFBUVD TTALNNNU TaLA a1id urared aadeluszuy
maauilaaiy wierImiaees
Y
2. szavihaalunaiauvseenenis vienousulszniue i (fasting
[ 1 [ A Aa o 4 4 )
plasma glucose: FPG) 1iA11nn31 n3emny 126 aaniuesiyua uuziih e FPG
[ 3 [ o
Tuspudnvdieaemsvuauiiunalegaies 8 92 1uq
Y
3. syauthetalunaiaunimuinndl H3emny 200 NaansuasIATaNs 11Ia1 2

#2139 7181a991 oral glucose tolerance test (OGTT) 75 N3

MINUUN TAIH Y

] a a a I Y J
Tauisnuaunguaznersassimen lumaina lsailu 4 dszinnaail

1. Tsawvnuaidan 1 vaneds Tsawmnuidesmsougaulunmsniguszay

Y
o

a o J Y 1 1 1 a .
wanaluden masnmsimeveuudusadvesiueou dauluaiiain auto immune 99
mlnavueou liansondndugauldifieans (American Diabetes Association, 2006)
alvgwulunue1ydinii 20 1 (American Diabetes Association, 1997a) 91013494130
9
a ' < a . . 1 . .
WINATUDEI9TIAITT AU 1NANIE ketoacidosis 14410 (American  Diabetes
.- Y o a A v . .
Association, 2001) Adluimnuyien 1 1sznasesas 5-10 (American Diabetes
Association, 2006)
a A = A a dy a a 1 [
2. T3nnuMurtan 2 ¥unedd 15anmnuiinaIna1IzAoauyaus WA uAY

AndnAlumsnasdugauvesdusen lidoan1smssnyIAIedugaY (American Diabetes

9
=

Association, 2006) @2uluginulugniionguinnai 30 Yauliuagwuluaudiu (American

a

Diabetes Association, 1997a) Fausoudiamisonanduganla uatsualiiisinone

v v
=1

Y 1 A 1 Aa a a Y 3 Iy I v 1 g
AMNABINITUBIs 1N w3e lawsanaadugau lamun gndwuvanudiulugiiu
Tsanvnusiian 2 1szanadesas 90-95 (American Diabetes Association, 2006) §11151

{ a { { a 4
Tualszma lnenudmiwoivnuwian 2 0e¥esaz 90 vesdiilulsannuau (gwsium

AN, 2545; A1FA 13 IULA, 2546)
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3. Tsawnnuytiadus Minanaduraa1ea laun anuralnanuiugnisuves
9 4 = a a @ 1 1 Y A = U
wAnwad Nseengnivesduyay lsadueen Tsanaonline eseaisiall ngulsn
syndrome #1991191/5219M (American Diabetes Association, 2006)
~ 3 J = A a Aa
4. T30NHNUNATRNVYULAIATIA HU18DY T3AMNU HTeANNHALNAYDY
1 ~ Y o Aaa Y] 3 3 4 4' a
anunuaengTaan AsuMIINIREATINT NV AIATTA 1HToenmTlasunilasves
o 1 Y [~ a 3| I U 1
g5 Iwulusume vasnaeaeandviluinausodumivnuaaca li wiedudihengu

impaired glucose tolerance test 18 (American Diabetes Association, 2003b)

msdsziiunamsnIugul s

o @ A . I @
1. M3asiinszaung Inalu@en (fasting plasma glucose) {HUN3A3INITZAL
A o [ 9 o A 3‘ A
nalnaludeanaseasivisediaiios 8 91 Tus Taglusmzeasiisamnsoauiiilaaiu
9 I anA A a aa Y] A = [ @ o I
aeams 1WuIsnHenuInlumsaaaIuazInne 1IN 199N IR NN A NN WY
1 A o d‘ 1 a 9 . .
DE19ANUANNFIIADNITINANIIZTUNTNFDUIIN 15ALLINIIY (American Diabetes
Association, 2001) fA11n@A 90-130 HaanSuAeATans (mgdl) 130 5.0-7.2 Jad luanoans
(mmol/l) (American Diabetes Association, 2007)
v
[ [ o 1< . a
2. mydaszauihmamzida@onad (glycosylated hemoglobin: HbA ) mitia
< Aaaa 1 o ' a a <
HbA . 1T uil§asenszrinng laanunguozi Tuvesmed TuTnadu iWadeauasiionglu
Y Y
szuvIvadeuTaria 120 U daiumsia HbA . 1auendeszaviianaluszezinal 2-3 1aeu
AN ULT (American Diabetes Association, 2003a) amﬂnTﬁmmmmuﬁmﬁgam?m
(American Diabetes Association, 2007) #uz1171A73935195281 HbA . oeaiesilas 2
o P o v ¢ A YAy o
asdludnarvquszaunglaa ldarmnmal uazyn 3 @ouludn himusoniuguszay
o 1 P-4
HbA . #1021 7 1lesisua
v Y g’ ~ Aa = A . an A
3. myamszavihmanmeaallsauluion (glycosylated serum protein) 259
a Yo A [ [ =\ . 3 " Ao :’ a [ a
Henleiane Jaszdu Wyalawiiu (fructosamine) 1uarniaiimanizaanuueayiu
d‘ 1 d! aa a [ Y [ [ z = =2 =2
(H9991NAINIIBIAVOIRAYNWIINY 20 Tu auiugalas1ludauendansniIugu
[ o d a a A aa o '
Tsavnudeunds 1-2 dlai a11lnd 195-279 lulas Tua/ans (35581 HEeTUN, 2549)
& ax Ay o o A v
4. msasnilaang Wuitmsasien luausavenszamihmaludenld laeasa
Y Y
mszmamnahaaluilaanzegmamundinnzszauimaldeags uaz lawsoven

£
@ o [ 1 o g

A Aa ° 9 A Aaa Y -4 a A U 4
izﬂummaclumewmzﬂwn"1@ (95 UDBYIUUN, 2549) ﬂiMWmﬂQIﬂﬁﬂﬂﬁ’JzﬂUlﬂqMﬁMWU‘ﬁ
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] F4
nungIaalwdeaane 11 1o991nHan1sas19un U renal  glucose threshold tazaw
y 9 9 aAaawy J
wuruilaaIzvernsn (ATTaU Naveyns, 2549)

5. MINAARUANUNUNG IR LAz @ INITDININENILANUNUADNY INTVUNNTDI
(impaired glucose tolerance) i1 lasmsnagovanunuaong Inalasldnglad 75 n5u &1
szaunaeung Inaiinal 2 42 Tue BAwnna vieminy 200 Jadniuaewdans uazms

! ) o ad 7 o
nageunNunuaeng laalaglyng laa 100 n3n Tuaaidenssannai o, 1, 2 uag 3 FIlu9
9 9
1 " o A a o 1 Aaa ] 1 aAaa o 1 3
qan31 N3N 95, 180, 155 1ag 140 HaaniuAvadans awe 2 yadu 11 Janeiuily
4
@ s . . . .
T3 AN IUUULAINTTN (American Diabetes Association, 2007)
ya J ~ ] ] 3’ A 9 1 o a a
Anduvnun ldansanivquszavihaaluwaealvedlumnuaidng vziia

v £ vy
ﬂ’]'JZUfVIiﬂcﬁ@umﬂ\iiiﬂlﬂ'lﬂfl'lu"uu]lﬂ

ANIZUNINFIUVD I TAINNH U

[ a a o
AMzunsadouvodlsannrNuuaiiy 2 ¥ia AenizunsndouriiaReundy uay
a 491 [ Y v
¥HaTase laun
9 = Y]
1. AMZUNTAFDURIUND L
! o . . . . I 4
1.1 pnzhinsadlaunslunszumasn (Diabetic  ketoacidosis) 1Hun11zda
Y
Usznouldrennzihmnaludoaguuninnii 250 Tadniudoiasans(mg/d) (American
1 (% 1 d‘ = Q' 4?} =}
Diabetes Association, 2004¢) 5IUAUN1ILATATUIINNEY HOIINUNTINNUYUYBINTAR 1AU
' Y
mlda launslunszumaon (ketonemia) 1Han122 acidosis S19mogapderitazindons 1
A ~ . . . o d J A A M)
4l 11999103 osmotic diuresis dudunauininanzihaludoaguazin launalu
Y
nizudaon (American Diabetes Association, 2001) §ilre9ziioinisuansdail 0113
Y Y )
Jaazies ey vmiindtaaudazsulseniuerisuin eswmas aid  ieina
. a A Y a A = o d . . ~
ketosis aziiommanauld uazouden tlojunsedeiuilu ketoacidosis  aziiomsvou
melean (kussmaul respiration) azauvitelalinauesd lau (Krentz & Nattrass, 1997)
d'd A = Q‘J =\
12 anzhiingTaagelunszumdonlaglulinsnsvesnsad lau (Hyperosmolar
. 3 A v a a Y 1 o 9y R A
hyperglycemic state) ilun1zisumeannsonasduyau Idiisaweaonsti 114 Sedina
o Aa 4 . . % o a .
HJostumsinanzuanaatsveslasnaelsa (lipolysis) v liing ketogenesis 18
(American Diabetes Association, 2004c) uanmsvasouyau luiesnefazilosiuniiz
Y Y
waludonge (American Diabetes Association, 2001) l#fiszauiiaialuidengs

1 A A o [ Aaa Y = 1 A oy I [ A
HINNIT 600 WAANTUABDIAKTANT ﬁﬂ?ﬂllﬂil@'lﬂ”li‘ﬂﬁﬁ']')gﬂﬂﬂ authununainetesviany
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o [ Jd a . . . .
Ju uTeraredad He1MsFUMNL AT HUAAA (American  Diabetes  Association,
<L . . .
2004¢) 1INVDINTINTITINAY (Umpierrez, Kelly, Navarrete, Casals, & Kitabchi,
1997)
J A . . < A v o A .
1.3 anzihaalwdead (Hypoglycemia) Wunnzinuszautimalunond
N1 50 Jadansuaviedans vxliomsudaslaun dodu drdu waluduuse vganda nszau
d' a v = = Y U (D=1 U = =
A28 1M3990NUIN 112 FIAIUAI 191N1TIINAVDIVIAADA LAUD 11T 8DUINAY TF
=< 1 g o [ Y A 1 I o Y a A AAa Y
anoaiugg wa luilud vesnmhiga Mdleimseguiunervi livuaad nazidedia1d
(Towler, Havlin, Craft, & Cryer, 1993)
9 dy [ I Y A a 4?’ 1 1 I 1 a d? o [
2. amzunsngeuses s uilymninatuednaeailunes liuazinatiunuedoaz lu
$19Me anuduRusiuszeznamanalsa
9 Y] = = (Y] A o Yy
2.1, amezunsndouveanilanazvasaaen ilvdenatelsemsnilngniu
A A a = o A d? (Y] 1 dyd = 9 [ a
WIHNUYHAN 2 1nalsavasadenatalanuyu Mademaiiinnunelveanumsinanis
< % A . A [ 7 A . A
LUIRIVDIVIABALaDALLAN (atherosclerosis) 139N13LUINIVBUADA (thrombogenesis) 1159
o " yA & Aa a a ] o & A & 0o q ¥
M4 2 9619 gritlunnvnunianuralnd lumsuisdiveudeatazmyazaiganaon i lv
= a A Y Y] ] d? 4
Nlomainariaoadoni119gAALIBYY (WIHONT YUUIA, 25467)
9 A . 1 AaR ]
2.2, AZUNTNFOUNMTITOUVD90A1 (Retinopathy) WunInnAauLnADe 20 11
1 U a 1 . . . .
uagwuuINNI3eeay 60 Tudnduwumiuyilai 2 (American Diabetes  Association,
& o { o { o a ' g
1997¢) Fudugungni dgnduummunaaueatdesay 70 vesdthendumnaumn
Wiy 30 1 aungueInuRal nANAINNTTENY0IVOATBIIINAIZUIADDNFII LY
L 4 A < A o q Y o L A A R a o
IIRIERYIA0AADALALAN NIDA1 1 THMIHUIAIVDULDIBDHADAIADATANANITYAA UV
A ° P} A e a A A I
naeadenvon Minviadealiides mulnamsinaseaudonainIsaunnuaziily 2
NN U (99 MIATINY, 2546)
H % 4 1 { d
23, anzunsndouwneanumsidonyoaniiaela (Nephropathy) Tuginiu

WAMAUFHAN 2 WuNEnSdsuvearuleladosas 20-40 (American Diabetes

v
= [

Association, 1997b) wensanmna laninaan Tsamnry 1HannTNLeNIINITNIDIVDY
1 a [ Q(QQ [ = 4
laannnailng Gsgzdng Auuning uazFowny A 159U, 2546)
24, AnzunsndeuneInusruulseaideuniini (Neuropathy) dnbaiziiny
' A A Y A ' A = ~ ~
190 NTEoNNINNVBITzVUlszamaulaie tnavnmsasundassuaiinielu

9 Aa a 4
Wuilszanlaelinnuiallnaves ¥euaa (schwann cell) taguonaou (axon) Lazing
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Aaa . o 4 ) 3 4
vigaaenvodlaoniuu1edan (myelin  sheath) il deiianusilszamanas mssy
YR KX A o Yy . . . .
mmgﬁﬂmmwﬂmmmim (American Diabetes Association, 1999b)
I dy v Ao 1 1 Y Aa 9 o 1
TsamwmnuiuTsasessnsne lumevia nazneldinanzunsndoudinann
=2 g A Ao o 9 Yo ' v A A
a1 Msadugu Isamwnnudsiuiesidiany uazdesldsunisquasdisdoiiios e
o g; A Y Y A a = 9 9
aguszauina luaealilnamelnd sreannTerzan1IzUNINEOUIIN IIAKIUE
A =X 9 = A 9 1
MuNHIUIRIINMIgUan e T RINTAIVANBINIT MT IF0EUNITAN HAZNS

20NMAINYDEADIILB

msmuqﬂﬁmmmm

4 A Y] g‘ A 9 ]
ya1lszaanvoInisnluau IsAaIUAe NsaluauIzaiiaaluaealioglu

P Y anyy 1 A A o 9 4
Lﬂﬂ!m‘ﬂiﬂﬁLﬂﬂﬂﬂﬂ@llﬂﬂﬂ'l\iﬁﬂlu'ﬂﬂ LW@ﬁ@Qﬂu!LagaﬂﬂW'nglﬂﬁﬂ“]fﬁ]u‘ll’ﬂ\‘liﬁﬂLUTﬂ'J']u 78

MIAIVANOINIT M3 1961 tazmseenidemeimuzay

NIINIVAND I

N13AIDANDINIT IUMTS N T In L Msiuldsemueimisigndeanay
' Yya J o o o A Y Y o ay ¥
muzauzyeIndndunmmusnsainmszauihaaludealdndifesszauilng 14
[ (Y] d’ d’ o Y a 9 1 =1 (Y] (%] dy
wiailadu@sanilinannzunsngoua1ee) Tasinann1snIuANDINITANL
2 o Ay & Yo A
1. omnsdszianas 1w lawsa asermsms lulawsandndunminnunis Idsude
[ . . . . I
52150882 60-70 VOINAINUIINDINIT (American Diabetes Association, 2004a) 1
~ Y o L 4 ] Y [ a =
ot IindanuuniemeTasasa as lu'lamsa 1 a5y ldwdeau 4 A launass 01113
1 Y 1 I~ 3‘ $ 1 ) I o o 1 I
martvzgndeailuthaiang Inadgesaneazii Il didunaeu a5 Tulamsandaiu 2
o A o 9 v 9 A &Y 9 + t; ~ ] =
$1man Ao 1) ewnssanuile Taun 417 wWon 3w 12 Twa Aremed vend vuuile W Tsil
Y 9 [ 9 o dy = 19 9 9 =} 9 [ [ A
Audu Hudu ermsdinuilstivgiilesmsegdie Tasmmizdndeniio 41210n Soyiles
A d‘ o d‘ " Yo dd! = 1 ] ]
wiovuuilininnudlsn i 1ddadaeziileomseduin leomsazanesasnisdes miga
=< ) Y [ g} Y A o 31 a 1 I
Fua1na1 14 seanszavihmanay lviulubes uaz 2) mssimimasianiadu
o - y 1 J &7 S o A A
a5 1u'laasadsznn luiles1vis 1dun dhenanite Weatll 1y 1idaay 1n5e9a
a Ay J 4 vd g a A g
AN NLAIURTUYRIIINIE gNNA wad AN uIMNUAITHANERE 1T sEIAN
Y

0o q ¥ & 2 < & o P, ¥y A g
lWi'lgi]gﬂ']lejgﬂﬂu']@]’lﬁclu!aﬂﬂqqsuu@ﬂ’lﬁijﬂlijllagﬂ1ﬂlﬂu@u@51ﬂllﬂ EJﬂL’Ju!JJE)Q‘]J’JEJ

Y

(% o c; [ 4
nrnulszauihaaluend (Faen aseuysaing, 2541)
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{ { g ]
2. onistszanlysdu arsens ldsaungniduumuals 185ude dszuuios
@ v =3 I A Ay Y A
A% 15-20 YOINAINUNINDIMIT urada5e1ris IlsauasiiuTllsauin ldnnuuaisanuy
I a 1 o . . . . 1 g o
auaziluriansouiue (American Diabetes Association, 2004a) i Lﬁaﬁmmmuaz
Bid' 9 g; @ 9 491 v o 1a o ] dy &~ % Y ) @ 9/4' 3
ludndesmsamiminads ldiedad ludaiu i iedardadl lvdudes dmsudniu
A A = M = 1 9 o w a = Y
wvunil laideuaussaninuaziinsasvesveudelusamedeasinallsua Tasanld
Y a v J Aa
Uoyad (ANaTAU 1T, 2543)
% Yy v A A = < %
3. o1istsznn Tl Andlunnnuiiniinzvasa@oad uuis msrHay vy
Aalnduazideasnemsina Tsaalaadon Usua lusiuseas 1asulunudesas 30 veos
o Yt o A A o ra v A A g o A A o
NFINUINe1Ms Tae il luiiusiadudad linuiesay 10 nimastlu lviiuriia lududuay
A155UsEmuemsni Tasamesealiiiosnin 300 Haansuaeiu (American Diabetes
Association, 2004a)
4. o wnssziamndeusuazIaniiu gnsulszmuernsasumyludadiuiauaz
Yo ~ d‘d (% a a d' = A 1
1a5ulge1nsdisane Tagmmizo s NINGINWAY 1,000 dlaunasd azinaousuay
a a 1 A = o ) A = ] a
Jaduunwe arnde (Imdeunaelsa) Tuuiesielaemaudonas 39liasusInn
A = I a [ Y A A 3 =) 1 Aa ] 1w a}d' I~
nae lmAounas lsamnu 6 niuaeTu nieaadulmdenlimu 24  aSuasiuludiiiu
u'.: 19 A (% a 9 a A A [N [ =
wmnuTagina 11 uadfinnuduTatingedesanmsus Inamndoaunie lunu 5 niuTamdon
Jd A Y o = [ T4 A 4 a a =y ya g
Aaol5a nenu 2 nsulmAenaoiu (ginu Tadung, 2546) Ieiu uaadoudnilu
U ldsune 1,000-1,500 ¥aan5y (American Diabetes Association, 2004a)
{ J o a
5. onsdszanwalld Andwuimaudesimuadsuawaldivunzaunazans
[ 9 d" o Y =< oy Y 9 ! o 9
Spdlsgmunioniioonisezilinmsgaguveniaianinwa lddniinssulsemuna'ld
I Ay 1 = [ = Y o a A S o Y o g' A d?
Wulednanesesufed 15vdsemululsunanunnmldszamimaluaoagavu

590157 szt Tandlan, 2542)

M3 laen

) v g A A a ¥y 1 g o o A
mﬂwﬂu@mﬂmmmm%uﬂ‘ﬂ 2 W2 dszan hlﬂllﬂ ﬂ?LN@ﬁﬂi%ﬂU‘HWﬁWaiulﬁ@ﬂ
a A a A [ 9 < [ g' A a A a 1
HazgraouUgau ﬂmaaﬂuaz‘ﬂiumiGlﬂfsnmﬂamzﬂ‘ummaGlumammzﬂmﬂawgauam@
9
mmzfm%mﬂmuqﬂimmmmuazGmaaﬂmimﬂmammﬂ%’auﬁwumﬁauwﬁuuaz

lﬂy o
1393
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=1 U Z A
gufinanszauiimaluaon

guiinansziunimaluden dIvalF g duumuriad 2 Feennsoudald
3 g auna’lnmseenguasaii
1. ﬂ1!ﬁﬂﬁﬂi$ﬁﬂﬁy1@1a1ulﬁ®ﬂ (Oral hypoglycemic agents) 1aun
1.1 Sulfonylurea  #19zn3zdumsnasduganluduseulaoiium
sulfonylurea receptor Faily ATP-dependent K channel i plasma membrane Y94 beta
cell (39198 2FaITTA, 2548) snsluﬂ’cjuﬁy 1&un chlorpropamide,  glibenclamide,
glipizide, glicazide, gliquidone, glimepiride (8A%1@ A¥a1ayMil, 25461)

1.2 Rapid acting non-sulfonylurea insulin secretagogue L‘ldJuEJ”lﬂ’cjﬂJﬁlmJ'ﬁ

'
1 o 1

NIZAUMTHAWDUGAUTUALINUND sulfonylurea uaTid M1 receptor A9 beta cell 3

a A Y A o 1 =g 1 o Y vAa 4 a

Yszandainlnaifeaiy sulfonylurea tavongniiianii sitlnugiianiseinisina

. 9 1 4 I 4 [ dysl [ 1 1 zﬂ"

hypoglycemia Ho8n31 (351A98 1AITIBN, 2548) e1d1HABITVTzMuUNBUIMITUAAL LD

= A 9 [ 3‘ A [ U d" 9 1

Uszuw 15w muizezldnuquszaviiaialudeandsernislunquil Taun

. . « . a aa v 4

repaglinide 1182 nateglinide (0% I¥UIYITAU, 25469)

A A = a a . .. ) '
2. MUMIeENgNTVeIdUgaY (Insulin sensitizer) lAtn

o

. <o 3 Y Ao g [ ya a =
2.1 Metformin i’)@ﬂi]‘VITJfJ‘]JENﬂﬁﬁﬁ?\iﬂ@jﬂﬁ%@]ﬂmuﬁﬁﬂ %11ﬁ®uﬁﬁu@@ﬂf}ﬂ‘ﬁ

9 Y
a X o v

A A Y 9 v dﬂ/ A kY dy a aa
NNAUUBDAUU Tl"lhlﬂﬂgjﬂﬁﬂﬂﬂQiuluﬂlﬂﬂ]lﬂlﬂﬂﬁllu (@019 IBUIYIAU, 2546%)

P
a’d’ 9 =1

. . g . Y o ya a IS o
2.2 Thiazolidinedione oangnT Iagrlviouyaussngninnaiuiie uxai

Pl
Sd o A

Yo v v v A A X ¢ @ o 9 Ya A £ v &
Tithaaduyaandieiuay yennniudai lndugaueengnINAUINNIY tazdud
2
9 Y ' Y 1 . g . . .
ms3 a51ang Inannay enlunguiildun rosiglitazone 1az pioglitazone (Inzucchi, 2002)
Ao & ] 2 o ¥ . C e =
3. ﬂmsmmmi@,ﬂwmﬂu‘lammiuaﬂa (Alpha-glucosidase inhibitor) 8198909 N5
o @ ¢ . { o o YYo qu y
dudaeu el alpha-glucosidase finisdr 1di1in1sgadung Tnaanaazd1as Inaan
Y

@ I 1 (=} a A . . .
sgauthmanasomsiudiulvgilen 3 silado  acarbose,  voglibose 1 miglitol

(Inzucchi, 2002)

gINADUYAY

U @ 9 o [ < @ g} YA ~ 1
Tuilaguldsaudumssvdszmuendeaaszaviiataludiiduwuivaiuila

U

o 3’ A Y Y o ~ ll = YA o [
’ﬁ’lll’liﬂﬂ3ﬂﬂu§3ﬂﬂu1ﬁ1a1ulﬁﬂﬂhlﬂﬂ'JEJﬂ’]iiU‘]Jichl’]u&l’lleN'f]fJ’l\u@ﬂj HASHNIUNITINY
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o < % o ] a Aa )

aromssulsemuuiaaaszauimandaluldna FHAYDIHIAADUFAUTUUNAINNITODN
= v J A A
gnsvesen lailu 4 vilano
A =g . . . . 3 v a a . .
1. ¥ilanseengns31 (Rapid-acting insulin) 1WueyWusyesdugay (insulin
A 9 A . . v a a ) v . .
analogue) lavnmsnlasunlas amino acid VNAIVUFIDUGAU 14un insulin lispro
. . A a 9 Iya o = =~ = A
tag insulin aspart theRartlanIMIiazeangNF lua1 15-30 WM eongNigagai 30-90
A v oA = ~ o 1 . J
WINKaIRA azlgniuulszuna 3-4 52 103 195U lispro (WaHONs YUUIA, 25460)
a < .. Ly A A yaya o =
2. ¥ilansoongnidu (Short-acting insulin) iWena ARz 00NYNT lUIA
o = A o v A = = o I J

1-2 $2 119 90ngNTgIgaN 2-4 ¥ Tuanasaa uazlgniuiulszana 5-7 ¥l l4aaneu

£ o A o 2’ v Iy A g9 @ g’
911137395 TNAUNDAIUANTZAVIIAIANA191115 taz ldaaleasimsanszautimaly
A ' < A v o A A A ) a '
AR d19sIAs IunsainszautmaluaeagInIn 30NN 1ILNIAAIIINEIIA TaU 15U

. . . 3 o

Regular Insulin, Actrapid, Humulin R Audu 3 auumafﬁ, 2541)

E4
a =

4 3
3. silapongniilunaid (Intermediate-acting insulin) duUKAUBUANIZITUDDN
4

4 M 4 v '
gninasna 1dAImiie 2-4 5219 oongnigagalunat 6-12 ¥ 1w uazlignoguiu 18-24
) a a a dyd 1% 1< gl ] 9 I a a @ (% ]
¥ Tu9 dugauriaulanyasduiiiygu ladusugaunanlunmsinulsanimnu wu

. < @ =
NPH, Lentard, Monotard, Protaphane, Humulin N Wudu (03 DUUANDT, 2541)
4
4. ¥Ua0NNTUIU (Long-acting insulin) msmmﬂﬁﬁm%’fléfwwumucgau%uﬂ

9

Sq 9 o 1 A = = = M
Hlgaudseuin 8-14 “D"Jillﬁﬂ’ﬂfﬂ&iill’i]@ﬂf]ﬂ‘ﬁ LLﬁ%iJE]VI‘ﬁ‘IML!ﬂiZiJTﬂ! 36 ¥1u9

)}

a A o I g' 1 9 o [T= A Y v A a A d? Y 1
augauvzianvaziuiigud lsdvsudame Inszavaugaulunongevuiiosnod
v s Y
AADANNIU Lmzéfaﬂ%’smﬂuau«gau%u%aﬂqmﬁmﬁm 1%%U Lantus (“I/]L’ﬂJ auuma'ﬁ, 2541)
fﬂﬁﬂ’J‘UﬂilIiﬂL‘U”IWTILl‘LlfJﬂﬁﬂﬂ%zg]}ﬂﬁﬂ!,Laﬂu!ﬂQﬁ’)ﬂﬂ"liﬂ?ﬂﬂ‘u’ﬂ1ﬁ1illa$ﬂ1iﬁl‘%}81
1 "o Y o w I A £ an A 9 @
PYNHNICANNIUANULAY msaaﬂmmmmﬂuaﬂﬁuﬂuaﬁ%hiauﬂumsmmummmaz

m31de1lugilae15A11%21U (American Diabetes Association, 2006)

N1599NNAINIE

a @ 4 ] @ a . . .
MOFENANAATMINHIHIANTTOIUTNT (American College of Sport Medicine:
A
o w 4 o w
ACSM) laldderausnusiugmulumseoniidenie wdesliosndszneuvesnsesnsigs
o 4 . . o Y
memuraninad Frequency Intensity Time Type (FITT) @il
d‘ o w . = o 09/’ d‘
1. anvdlumseeniiaanie (Frequency of Exercise) ¥u1804 31UIUATINDDN

[

) 1 [} o o w { Q' 1
Maameluteaz a1y lumsesndiaemenldnalumsiuaussonWNIas19me tagms
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o w 4 o o w 1Y) o o o
panfaImeienunumMuvesleaaziialaniseontidane 3-5 Juw/dlarr uazdesiin
] .-; =X A aa Aa J . P
DYNAUUAND (IANVY LNNATNUYY, 2547, American College of Sport Medicine, 2006)
2. ANNLSIVOIMIRNA1a9N1e (Intensity of Exercise) 11899 YUIAYDINITOON
o ' o w < %
Maime Tagszutivviavesmssensiaimeailu 3 szauas
. . 3| o w v Ao
2.1 dszaneenusuun (Low intensity) Humseontiidimeluszaunions
msdureainle Uszinadooas 35-54 vosdasimsduveainlegege 1wieo METs oglu
5201 <3 METSs %30 30-49 1% RM (American College of Sport Medicine, 2000) 141 1av
y o ' I a )
Pudnserunun lifiussdw idudu Ganssa dandismy, 2547)
= . . 5 o w
22 szianineonusslunaly (Moderate  intensity) 1luniseenfiidenielu
v Ao 9 o 9 @ 9 o A
szaUNdnIIMsauveaiale dssasesas 55-69 voidaimamuvedialagega 3o
METs E)gi“luizﬁu 3-6 METs 130 50-69 1% RM (American College of Sport Medicine,
' a d ' 3} g’ @ . 3 9 a 2 o
2000) ¥4 AU 18U nUIMUD (free weight) Wuau Annssu 0101919, 2547)
1 ' o . . < o w @
2.3 Uszianneonussedantin (Hard intensity) 1umseoniasmeluszauil
sasmsduveanale dszanmudosas 70-89 wvsdaiimaduvesialageganio METs og
luszdn >6 METs 130 70-84 1% RM (American College of Sport Medicine, 2000) 154
2 1 . . . . [~ a o
29U circuit training Hudu An13sa dard1s1w, 2547)
Tumsmanuuswesmseensiaamelsziduldnn 1) sasmaduvesialevas
o w d! = [y [ 4 Y 1 9 a a [V 9 = d‘
20NAAINIYFINANNTUNUT IagaTInUAINIT 1F00NFIAU HoUIATATIMTAUUDIFTNITN
Y A . A A . ° ¥ o v
YoN0 (radial artery) ¥139Na0 (carotid artery) N1IAIUINUAINULUITIAIYNITHIOATINTIAU
Y a o A aa a J [ o [
woera lagaga Qaide NUATNAYS, 2547) Taedasimaduvesrialagegadivanldein
@ o 1T W I Y] o Y o w
sasimaduveaialuminy 200-01g (A)) ilumsialasgdasimaduvesialvvugoonsiag
& A [ @ o [ 9 a 1 =\ @ [
MEFIUANUTURUS Iaensanuns IsoonFaueduiesnatazlaonns LagszAUAIUILT
(%) 1D (Basimadnvesialvvazeentide-oasudunilogaga)x100  (American
College of Sport Medicine, 2006) 2) IAAIWAINITDVBINS IFDONFIVUFIGA (Maximal
. < Y . . = Y a
oxygen consumption: VO, max) 1luduen aerobic capacity #v1laninmsiauaianiu
(exercise stress test) 1az3) MET (metabolic equivalent ®30 metabolic unit) §
1 = A a g @ a A £ [ @ Aq ¥
Alszuna 3.5 va/nn A voaaunasnu 1 A launaos/nn. /s, Famnunasun 149
Tumein MuIUIN MET = VO,/3.5 (American College of Sport Medicine, 2000)
3. 1A1M30ANNUINYDINTEINAAIN (Time or Duration of Exercise) ERIGR

9 v
Fraweamsoantiaine Tumseendidinmeonaazaselasnalilegszning 20-60 Wil 1
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1 A 1 =\ 2 o w [~ A .
ANADILDIDEIUHEIND FAUIAINITONMGINIBULNIY 3 538z AD (American College of
Sport Medicine, 2006)

1 1 I ) [ =
3.1 928zoUgUINMe (Warm up phase) (Huszeznadmsumsmisund
9 [ U o w a A Y a L4 A o w a
WIONYBITNMYNOUNITBBNNAINEITI tiie l1iiAAlsz Temigigaiioooniiain1eess

EJ

sraziilHnanlszana 5-10 W
o w . <3| A o w a =
32 szezeeninaIniy (Exercise phase) 11Uszez1001M00n1809018939 130
3 = o 1 [ 9 dy 9 =1
AUNHEIMIDURUINMENd) szozildna1lszuna 20-60 W
' ] I [ o w
3.3 s2ozHoUARIEI19MY (Cool down phase) 1HUIzaEHAINITOONMAINEY
2 A 9 Aa 1 A ] Y] o W A Y
BUNLA? TaemMIuTHITTNNY HT00ATZAVYDIANUNITNILIVOINITEDNRIGINIY 1o 11
] o v Aa ] 1< o w J
:mmﬂﬂameﬁ'qunzﬂﬂmuawwaﬂmzmmmmmmiaaﬂmmmﬂ seoziildnalszuna
=
5-10 U

k4
v A

4. Uszianveanseaniiainme (Type of Exercise) n1390nfiiadnienuilvialy

e

Y]

% ] 1 o w d 1

sz Feansontinlsznnaies vesmseeniiaesmeniuilse lemiaesanenil

o w . . [~ o w 4
4.1 M3oonMAaIMoIUDLsIA U (Resistance exercise) 1ilunsoontiainoiive

< 4 dy as o w A
AULLULII (strength) LAEZANUNUNIU (endurance) VDINAWIUD ITNITOINNIAINIULND

< v A a . .. . < a 44 v
AMULUIUTIVOINALHDAD Progressive resistive exercise (PRE) tHumatianinuisaaiu
I Y dy d?’ A = 1 oy o Aq Y .. .

N3IN59UDINAWIHONINVUITOYY (38NN UIBUBIIHINN 191 repetition maximum (RM)

[ Y v
Tagh 1 RM vinneds hminidesnussennsaondiuuse liuaueslansugandode 14 1

v v 1 Y v
AT uAMUALIINA lumansnenasanaodld uaz 10 RM  wu1ed ivinndoaniss

U

=)

Y
ansnenaiunseliduosveslansugandodolq 10 AT UAIMUALTINDA 1Az

A A A

. . [ A <3 o 4 1
progressive rate training Wumsmuanuisvesmsvadivesnauiionadeslfasosiion
[ < a o w 4 A 3
Y5uau5a 18 Mnarlumsiniles I3nseensidsmaivoiuanunumuldu mseen
o o 4 A y & 4 .
NIANNYNDLNNANUNUNMUVDINANUDIRNIEN (local muscular endurance exercise)
= 3 9 dy (] 1 A I A < A 1Y
NI NNE NI TUMTINT Indmiead eaele U UNa MU ©T0NTING1HTOAR1UA
k4 9 9
Yoanduilosdu tuimumseenidemelsanuusaios ualiiswiunsivesnsesn
o w o w o a A a I ¥ a 2 4
faemening nseentiaamevsiwunlelsInin vie loTmuasn nld (Aeud Y1934,
o w ] @ o 1 { o
2548) miaaﬂmmmmmmm&’mummmaﬂymzmmﬂumm%’amﬁgﬂuﬂqwgumm
9 dy 09.: @ 9 Y v dy
AAHRN UL AN YA YBIMIAIULTINEUDN AR
o w a . . <3| o w
4.1.1 mieonmasmonyn'lo Tamasn (Isometric exercise) Hlumseanings

Ay 1 A R < o y A vy A v A
ﬂ’lflwhlmuﬂ'lilﬂa@uhlﬂjﬂl@\ima LUBDUNITNINVANIUVDINATIUIUD 18ﬂa13JLuE)%3113JLﬂaﬂuLLﬂm
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a 4

= =t =< o . A A d? 4 A 3 Y 1
AITUYTIULALNIULTIIANA (tens1on) NAVVU (DIT S WALUWNY, 2543) IATNNTIATULLTAULA

3 9 9 [ 9 a A A Y a =K o a a 4 @ 09;
a%ﬂﬁx‘]ﬂﬂﬁﬂNUl’J@‘c’JNu@‘c’J 6 79 e 1HinALT IRIAIgaga @I BNN8Y, 2547) ANUUNT

Q9
Y 1
Y A R

o w a dyd (= A =\ 1 <3 = 3 A
panfaamertaiide hifimsnaou 1w Juamsinnauiie Fevelidnyuzoonusuauilu
4
52OZABUTY 15U NUTIA UL ponusIDUIng uTedmda Ay mseensidene
o A o ~ ' 2 v A oq9 v A ~ <
anvaziruiiduldszdnziinasemanuvuiavesndiuieo K1ldnauniloln1uudans
A a ° o ' @ ' <
(@Nd DUNITAWNY, 2547) FoAne ausani ldaauiNaziuvdude 1wy 9911091 H3ev
y v ) T ) Y A A o o v A a
oy az ludesldginssindudou Joidons MasazanunuMUYDINAWILDIZIAA
A o o £ 1 4 o 9 a Aa o w £ 9 1
mwizyuieaniained liaeandesnunsldauasludialsesiiu Fayuvedono
A dy a3 9 dy ' dyw o 9 @ a A d?
wasunlasaasanal venviniimsnianauiteeanntdviilvanuau lananuvulu
A S X 9 @ 91 A Y a 9 1 A @ a 9
vaeing e 1edesszdvlugihentanudulanage uazgihelsanasaaonniale (N
4
112939, 2548)
o w A . . . I
4.1.2 mseenmaameunyleTalatidn (Isokinetic exercise) iun1soon
o w A Y v < RPN a A
frasmeTasmdon luadedronuiinei 51ssu gawd,  2547; @ounTunn Yuuin,
3 o w = A 4 dy 1 o 1
2539) 1flumsesniiaimelasinmsnaeu lvivesnduiiosduminauonaoasIaIa1ueg
d' [} d' g’ [ d' = d' 1 Y a Q' 1 d'o.l
msiaden 1 1wy 1nTesenimiin 1n3oa 1n5en9Tudedy Mslsugna MsITnIeI
T A ~ g' @ [~ 9 a a o
pgNUN Iaeliviin uAw (enna duUNIAma, 2547)
o w a . . I o w
4.1.3 m3eeniasmenuy le TaIniin (Isotonic exercise) Wumseonings
P 2 A A o = A Y L a Ao Y
meveslenamilelimsnasundasnnueniininmsaaou lvade wu Janu Wumsly
oy o 1 3| @ v 9 9 Y A A 1 d? d" a a o
Wminvessumetuamasdiuuda lstonTouuuens 1WMeTUNNNY (@0 DUNTHILNY,

[

9 =\ o dyd 1 Y a R o 2
2547) UDIFIVDINITOONNIAINYLUUUAD Ulllﬁ']il'liﬂ'ﬂ'f)ﬂllﬁ\iﬁlﬂlﬂﬂﬂﬂﬁlﬂﬂﬁﬂjqxiq@llﬂ

zﬂ' 1 9 dd’ [ a o o w [ 1 a

maﬂnmmima’au"lm LL@]?J‘IJ@ﬂﬂﬂ?WﬂJﬂuIaﬁﬁﬂJﬂlgﬂﬁTﬂ@'J“Uﬂ!z@'ﬂﬂﬂ'laﬁuluﬂ’f)ﬂq\i (mMsd

4 4 Y o w 4 491 Y A @ o A w o w

WALUNNY, 2543) Llaxllﬂﬂ’t’)ﬂﬂTfﬂ\iﬂﬁTNLu@ﬁﬁTEJG]EJ‘?JGlﬂaLﬂﬂQﬂTJﬂTiVI"Iﬂﬁ]”NlS‘]Ji%ﬁ]TJu

A s

(Maud 11938, 2548)

o v A A A 1 g eqe . I o w

4.2 N1T9NNIANINIYNBDINUAINNYAT YU (Flex1b111ty eXCI‘CISG) LﬂuﬂTi@’ﬂﬂfﬂﬁQ

& ~ . y & S A qu A Y v

ﬂTﬂIﬂﬂﬂTﬁﬂﬂLLﬁS!ﬁﬂﬂﬂ (stretchlng) NATNIUD LLa8LQHLWi’)clﬂﬁ"lﬂﬂiﬂmﬁﬂuklﬁ'lﬁllﬂ@nﬂﬂhlﬂ

A v A

1 1 { . . . 1 ]
281ANN (American College of Sport Medicine, 2006) (%1 N15I9A7 IANI IALYY gav

9

a ' S o w { o g‘ o v [l @
W?@Uﬂﬁlc!ui’]\iﬂ']ﬂlﬂuﬂ’liaaﬂﬂ']a\jﬂ'lﬂﬁﬂigﬂ']%']c] ﬂ’]iaaﬂﬂ’la\jﬂqﬂﬂiglﬂﬂﬁfﬂg%jﬂﬂ@\‘]ﬂu

< Y dy Aav a v
NMIVIARVUDINANLUD (FNTVY InSNUDNA, 2541)
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43 msoonhasmeiioinayssonmvesiilanazilen (Cardio respiratory
3 o w A A 9 o o % o w
fitness) 1lumsesniiaimeNneIVeInUNITHININYeIHI lanazlea nseaniiainie
dy 1 I a [ dy
Usznntiuaeily 2 sia a9l
o w 1 Aa . . I
4.3.1 miaaﬂmmmmmu"luel%’aaﬂ«mu (Anaerobic exercise) Wunsesn
o w 9 [ A 1 s Y dy A v A aa a J ]
mmmaiﬂahwawmmﬁzﬁuag‘lumaaﬂmmua QAUFY INUATNUYY, 2547)  1FU NITUN
g} o 1 g/ Y] 9 [ I 9
UIMUN MINUUINUN NITVINNINT Wuau
o 4 a . . I
432 myoenmaimaunul¥eondion (Aerobic exercise) Lﬂugmmmm
o v A o 9 a o o a Y = 9
N1590NM1adIN1eNAD9 1¥DNFUIIUIUNIN Jasaliuadysuazaanony ¥aseneuaie
a A A A [ I 9 dy A v A aa A J A Y
NINTTUNMNUANNIANYULASUUIAULTIVDINAINIUD (YT IWNATNUYY, 2547) Win sz

[

' ! o dd? A o 2 ' v = a
a1eqeesmetiuaIundiay laun szuuale szuvlvaieouladia uazszuuns
4 $ o ¢ A o q v PO ~
wiela Awd 3-4 aTvdled areanuusanmldanesmuvwilusosas 70-85 ¥oIINIS
Y
gega o l¥eandauiosas 60-80 veedAI1Ns IFPONFIUGIEA (VO, max) UIuAsIaz
20-30 W (Pallock & Wilmore, 1990; American College of Sport Medicine, 1991) BRI
o w < J 1 1
sreznaImsoenmiaimeniu 3 szoz laun szez0uqus19Me 5-10 WA AL 50-60 VDA
FNATEIIA 5202170100NR189N8E 00 20 UIT ANWUTI 70-80 VOITWITFIA LAz

FLHZIAWOUAAIYINNY 5-10 WIN AN 50-60 VOIFWIIFIGA (U (AU I YTNTEIY Y

14
o

< . . o« e
1 udu (American Diabetes Association, 2007)
o w a 1 9 9 1 o w
gﬂLL‘mJmsaaﬂmmm&ﬂizmwuaisunmmammﬂﬂ 4 yuy laun 1) Mseenfias
1 4 . - < o w o '
MeABLIDY (continuous training) Lﬂumiaeﬂmmmﬂiﬂﬂal%’mm1ﬂmmmmqqqqﬂ
. . o 1 A [ A 1 v W ydé’ = A
(submaximal exercise) Maoiiioenu ldiiesamelsuaalaavuIuNLTLELIA1V0INS
E4 v
99NRAINEY MIBBNRIAINMEAIEIT U NNANINUMUVsIzUU lauasasadoalas
Y [
ANUNUMUVDINANIB1AR 2) MIeenMdemenDUABIHBILALAdUAIBAIIND (interval
.. I o w v A v Y 1 o [ A o Qs}l 2 ama o
training) 11UMI00NMAINBLULADILDITAUAIYFIINN Glummwnuummﬂmﬁquﬂm
a A o o w 3 ¥ o a o w a
9399 H30aARNUNIAYRINITEENMIaINen 1A Taena ldieueeniiaimelssanue Ising
o ' @ [ 1 = o v I . . .o 3|
auseinludasdavszana 1:1 09 1:5 3) mseenmaineiiluigas (circuit training) 11u
Y
a o w o w o 1<
ITMIPONMaIMeraleq LUy 1aslinseenniaanede) 1Wuieesvaieq seu lasiiniseen
o w 9/3 4 dy % ] @ Y di’ v 3 09.:} Aa . v W
mmmEJT@ﬂ“lﬁ]fmﬂamLuam“lwaumammmuaumaﬂ FINNVVAAAN (static) aaunNy
a . o J A 3 g
lawiin (dynamic) M300NMAINEUUUHILIANANVLYILT UATANUNUMUYBINAWLTD
o w o ] @ . . . .. I
1A 4) MIVONMAINPLUUIITUASAAUF NN (circuit interval training) 1unsoon

o w o w I v W ] o
MAIMBLUUNTOBNA1AINITNI995 daUAUNSI9WN (Burnett & Glenn, 1996)
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<3 Y1 o w =\ [ Y a 4 1 @
%zmu"lﬂ31mﬁ’f)@ﬂmmmt’nmmﬂwmﬂﬂﬁzmﬂ ﬂﬂiﬁlﬂ@ﬂﬁziﬂ%ul!ﬂﬂ@’mﬂu N7

o w J v v J o w 09/’
Lﬁ'ﬂﬂ@'ﬂﬂﬂ']a\iﬂ1EJ‘]_Iiglﬂﬂiﬂ%uﬂﬂﬁﬂf‘]ﬂﬁgﬁﬂﬂmﬂﬁﬂ'lﬁ’f)'ﬂﬂﬂ']'ﬁ\?ﬂ']fluuc]

o v 9/4' | a d’
mi’e@nmmmﬂu@mﬂumm%m‘mﬂﬂ 2

o w Y 3 4 A Ao & o 1 °

m‘ifJaﬂmaamaiu@mﬂmmmmxﬂuﬁwanuuazmiﬂizmammmmm N3
o w d‘ 1 Y] 9 d‘ 1A 1 ] Yy
e@ﬂmmmfmmmxfmiauﬂumiﬂa‘uﬂuawmuazmﬂ%mmuwﬁullmwmumzmﬂm

A g o g’ =) Y 1o @ a
‘VIL‘l]‘HL“]JTH’JTLJ?HiJ15ﬂﬂﬂﬂﬂwixﬂﬂu1ﬂ1ﬁiula@ﬂqﬂﬂ L!GIEl\‘lﬂ'NJﬁﬂﬂ’ﬂﬂﬂuuﬁ%ﬂf%a@ﬂﬁmﬂ
vy o & o w v g Y o = = A
mazLm‘iﬂmeumﬂim‘mmm mumiaaﬂmmmEﬂu@mﬂmmmmwmmmmmma

9
AMULTI 1A tazdseinnasil

anudlumseenmasnme (Frequency of Exercise)

o w {3 a A
ﬂ'lﬂwafﬂﬁﬁﬂHWﬂWﬁ@fJﬂﬂWﬁ\?ﬂWﬂiuﬁﬁlﬂulﬂWﬁﬁWU‘Bu@]ﬂ2 1N599NUUUNITODN

[

o { 3 1 o 4 ' @ g’ < ] A v o w
MaINeAND 3 aseaeddaiy W’U'ﬂi%ﬂ‘UuWﬂa!ﬂ13mﬂLﬁﬂﬂllﬂ\‘laﬂﬁ\?fJEJNiJuEJﬁWﬂfLJ‘VIN
aaa =2 o w A = QaJJ 1 o o 1
#09an .002 (Cauza et al., 2006) LazNITANBINITOBNNIAINIYNAIIND 5 AsIeadUaIn nun

Y

v 0 < = l A o o aas
FZAVUIMANSINAIDDALANAAAIDI NUUITIAUNNTDAN .05 (Walker, Jones, Plers,

9

O’Dea, & Putt, 1999)

ANUN3IVBINIRRNMIaINY (Intensity of Exercise)

o w YA A A v =
ANULsIveINseanmaImeludgniluuvnusian 2 1¥anuusuundahunais
4 4 o 4 o
(40-70% of vo, max) tNorNuaNssoNINYesriilatazloa uazilasulauuaivean wu
Y 0 v
aaszauihamaludon muanu1dugau (Albright et al., 2000) tazaaanudsalumsine
[ o w =\ = A o o w ~ YA
PUATIYIINNTOONMEING tazimIAnyuNonIszAUMIDDNMaIMenmInzauTudnily
A A Aa a = Yy A 9
wmnuytian 2 TaglusenTnmuazewsmanu lugraie 598 au uazdae 318 AU 91y
1 S A g g’ A % Q'l 1 A 1 (%
5817919 30-55 U Uszavihealu@enraseneivis 812 $21ug ¥1ANIMIONINY 140
] o o I [ ]
un/aa. Taguaniseansiaanely 3 521 Ao ANNLTINTN ANuLsathunals Auusa
Y
w1 wamsanymuImMIeeniaemeldusaunaninanemsniuquszauiimalaon
9 J 9 A 9 @ o o 9
Tamnzanunnniimslesanuesauimie ldanunsaniin Taemseendiaenmeldninums

@ :1 A 9 Y dy <3 12 A 1 @
‘IJTLlﬂﬁN?ﬂlﬂiﬂﬂTUﬂﬂigﬂﬂu1ﬂ1ﬁﬁlum@ﬂ1ﬂuﬂ$ﬂ'ﬁﬁJluﬂl!"U\‘iLlﬁivlllilﬂTJgLﬁﬂ\iﬁ@i%ﬂU
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oy = c'; Y] g‘ A PN 1 1 a a A d?
haraluqoad u,azamﬁaﬂmﬂmzﬂ‘uummclmaaﬂ"lmmaﬂmnma"la@u«gamwmu

(James et al., 1998)

NAHIIANNMIHVBINTERNMNAINE (Time or Duration of Exercise)

2
NA1vBINIBENIIAINIEAIT Idaedtlosnsiaz 30 Wi ua linasinu 60 w1d
. 1 o s X o w [~
(Albrightet al., 2000) ¥130 150 WIARedUA M Faarwesmsesnniiasmenyulu 3 5o
A9 1) 52820UQUINNY 2) 52EZ0ONMAINIG UAT 3) TTOZHOUAAIBT MY TuTzozoUgU

sumeazreunates1anelsna1lseans 10-15 w1 (Castaneda, 2000)

iszianveamsesnniasnia (Type of Exercise)

o w 9 { < a y 1 4
Uszinmmsesniaimelugntlunnrnusian 2 wunivanraislssnniing
' o J A = ° A A ' v & A ~
apMINIUANIZAUTIIAIa TR 1INNMIANYINAYOINITINIBIUTNIADIZALITIAITOALAIN

~ g‘ Y 1 [ 3} < A PR o
nihmamez lugihewny nonszauthanamizdamaanaaueadiisnNunaIns
P0NMAINIAITNTIIWITIUTNITAIRAAILINNIINBUNITOBNAIEINIAIENTSINIBTUTN

1 A v o w Aad Y 9

pgiitodingyneananszau.ol @lsassa Tndawuw, 2545) uazmsAnyINAYDINITOON

v H
fraamenuudunseaemsatuguszauiimaludealudionvuvgeaian 2 Wy

Y H
v ) aada

ixﬂ‘ummaimﬁewﬁqmi@aﬂﬁ1é’qmﬂuumms§ﬁuaﬂmasinﬁﬁ’aéhﬁ'ﬂumnaaw .05
(Fernicchia et al., 2004) HarMIANYINToONMaINBLUVLe 151nI WA UNMIBBNAaINY
1 @ o @ Y] oy <3 [ oy
HUVUTIAH WUNKEIMIRRAMaINEsEAhMaImMzadeauaaaysyaviiaaludon
= =%

] o W AaA A < g [ o w Aaa
ﬁﬂﬁ\i@ﬂ'l\‘]ﬂuﬂﬁ'lﬂﬂ]uﬂﬁﬁﬂﬂﬁ .05 LLﬁ%LWMﬂ'ﬂi]kl“ll\i!ﬁ\i‘l]’t’)\‘lﬂé}'lllLﬁﬂ@ﬂ?ﬂﬂﬂﬂﬁ?ﬂ@ﬂﬁﬁﬂﬂﬁ

.005 (Maioana, O’ Driscoll, Goodman, Taylor, & Green, 2002)

AU AT NVBINIIOONHIAINE

mseenmainedesdimsaaenasnuiesslumsnaonIng szuiumseentias
' Y Y o @ Y da’ < Y @ [}
mesnnededldndsnulumsnadivesndmiiodunaliimsaarenasnuluiieme
a d A £ 1 Y] [ 1 9 dy
(s Reana, 2545) Faumrasnasnulusnmeszedlugilveslnalanulunduniie lu
o (] :} A =\ 1 a A X & Y
au nazeglugueuhaaludealioglszum 1,200-2.400 Alaunass sunvazanlilu
Y ]

iloedooaz 79 azanogluduiovay 14 oglunszumiaoniosaz 7 (Derouich & Boutayed,

A 9 a = o w Y v Y e
2000) Gluﬁ%ﬂﬁilﬁﬂ@u 90 'J‘l!']“l/lLLﬁﬂ"’U’fNﬂTiE]@ﬂﬂTa\iﬂ'lfJfﬂZGlGIfWaﬂxﬂuﬁ]'lﬂvlﬂﬁjﬂlfﬂunluﬂ'(?ﬂll!fh!ﬂ
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& o 1% 19 Y a o a’/‘ A = P A d?
Futumsamenasnulaelildeondsiou  vasnniuiosumeiims lgwasnumnuau 3-
130 W17 S9N ADIONAINUINMNT IFendau Tagns ldwasnuninng lnauagnia
v A . o I [ o
luiiudase (free fatty acid) %zgﬂumﬂ%’gﬂuwawmwaﬂ (Brandenburg et al., 1999)
mseenidemeildsiemeiinsaatendesnulasnsesnsidiniendunsadiu
. . . . o 3 I Y ' o 4
na19 (American Diabetes Association, 2004d) Unadugusaa luauooulunsratans Iuu
a A 1 $ o 1 I
dugau (ugwa wguies, 2541 Faimhnlunsazaunglaalugilveslnalammilu
[ o ] o a a 1 o e
wasnudisesluineiiauasas Tasdugamsanisiiauveven laidlelamd
. 1 g 1 4 g 1 o
(hexokinase) 139naite 14ng Inalwdeadwwaliisaduesndielnaulireses luu
a a o 9 1 S Y dgl =1 a o
aquaumﬂgiﬂmﬂnqmaa”lﬂmmlu (James et al., 1998) azlnInangas luuNgAINOY
A dgl =% & o A o 9 9 @ o a a A v & aa
MY Fuiluges INuNNHINNAIINAUEDs IuuUgaY (1503ANA ATH, 2542; s
a Jd [ @ A 9
Wy eana, 2545) Taamniznssnyiscaung laalu@ealagngaineu A8NTEUIUNS
[ 4 1 . A Aaa o 4
mmiwwﬂqiﬂaiwn (gluconeogenesis) (3358 UTYIUUN, 2549) HarnszUIUMIaaslna
. [~ @ 4 1
T (glycogenolysis) ilumsdunsizring laaainmsdaie lnalanulusienme na
9 dy = o A T A = o o
psealundunile lasnawelsaluden (ugua 3959509, 2541) wazlimivasuesgns luu
I o o a 1< I aa @ 4 4 1
AosAwea 1nINaos 1uy wilsy uazPuass iy (353a HTenTun, 2548) inlisane
) v A 1 1 4 Av aa A a Jd
aunsnthinglaa vaznsa lviiudaszuldedaoiiiowaziiieans (Jaide A5INNNIRIYE,
< 7 ' a s s L 4
2547)  wenvnilwad luswmedmsondaeu laing Iaaniualesa Tuanaiuiuy
;g A 1 o a Aa o
(glucose transporter molecules: GLUT-4 ) #aflwoulamingelisos nudugauiy
1 L ] A -4 1 @
ng Inalwdeadgivad lusumeamududinaldszaung Indludoaanas (Sort et al.,
2003)
Tusiefieg liunuazlimsniuaumaiuednd (metabolic control) amsnidns

[ ]

a Y 1o 9 A o Y o Yo A A o
ﬂi]ﬂiﬁllhlﬂ‘l/ia"lﬂﬂigm‘ﬂ Lmﬁ”l‘ﬂﬁ‘]JN‘VI?JEJTL!’JEJﬂﬁNﬂl!ng’JfJf;(\Tﬂ"lq Lmzuﬂﬁmﬂﬁmﬁumm

U U
]

[ ' o { g : (DR o w a
Tinsanunszaunszmaldunmminee il Tugniduumnui liseseoniidinmeszing
A y & g ) v S oMY '
ANUFONVDINAITD 10U NIzgn uazde lasmmizludgiery mawioudl laun nseugu
1 1 ] v v o v < 4 '
FNMEABULATHOUADIBTNNYHEININMTENMIAINITLNIET 5-10 U7 eIzABY 9 A
sasimaduverialaldidnanizan@ (American Diabetes Association, 2002; American

o YA

. o« e ° I 9
Diabetes Association, 2004b) @13 UM UIMIUIIUIY HTBTNITUNINGDUVDS
J o w F a o
Iiﬂl’ﬂ'ﬁ’i'ﬂu ﬂﬂuﬂ?iﬂ@ﬂﬂ'lﬂ\?ﬂ'lﬂﬂ’)iul@i‘ﬂﬂ1i‘]Jigl,ll‘Ll‘VI'Nﬂ'liLLW‘I/]EJﬁ\‘]ﬁ'lIﬁﬁﬂﬂ?W‘Vl'l\?
' a 9 . U @
TNNY ﬂ15ﬂ53lﬂuﬂ'ﬁ]$u‘ﬂ§ﬂ°}fﬁ]u‘ﬂ'l\°l macrovascular (1ag microvascular LW?WZﬂiﬁ]ﬂ

J dy A 4? [ o w A o [
AATUDIVUNUUINVUNYNAINTITDDNNIANINTY L‘Wﬂﬂizjﬂ%uluﬂﬁﬁlﬂﬂll‘lJ‘]JLLﬁ%‘]Ji‘]JI‘]JiLLﬂﬁJ
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o w ] ' = Y a 9 A .
ﬂ'lﬁi’]@ﬂﬂ'la\?ﬂ']flch/iLﬁu?%ﬁml!@laguﬂﬂallagﬁﬂﬂ??ﬂlﬁﬂﬂﬁlﬁlﬂﬂu’ﬂﬂﬂq@ (Amerlcan

Diabetes Association, 2004b)

a Y Sld' | \ o v
miﬂﬁzmumazzmsnmauqmﬂmmmmnaumieanmmmﬂ

]
= % 4

v
WNTANMNITUUR TN ARy Al
£ A
szuutnlatazviaenaon

YA o Ao w o w = YA
Aniunnnuniaezesnmaimennusaunanadanuusann gty
@ a 1 | 1 @ 4 ' .
WU Isumslsduhiianudesse Isaia laaunaedt 1aun (Sigal et al., 2005)
1 =
1. 91g¥1nNI1 351
J 2 a A J =
2. 91110121 25 1 wnvnuyiai 2 yuundi 101
= o A 1 a A % = 9 .
3. Nilvdmdsanemsina lsanasaeaals Un1zunsndoun1e microvascular
(retinopathy %3® nephropathy 5944 microalbuminuria)
~ A 1 = .
4. Wlsnviaoameadiuiaie uagil autonomic neuropathy
Tudiheunsseniiman)asumnlasaau il (BKG) Mlimwizinizas vazeon
f1a9n1e 1303 nonspecific ST waz T wave changes 910 EKG ygin ttagmsnado
radionuclide stress testing TufieM1190muI19z 0001591719 1INAINTTUMTOONTIAINY
(13718 < 60% o1 maximal heart rate) 19911 stress test ApUAITOBATIAINY (Peirce, 1999)
91 d’d vAa A @ Yo . . .
dihendilszialsanasadonalanas 1A5UN15A529 ischemic response to exercise,
ischemic  threshold uag arrhythmia  uazludilieuresrenls lasun1sasae Left
ventricular systolic function NV WALAYMTADUEUDINITOONTIAIN18AY (American

Diabetes Association, 2004b)

mazsmsn%’aum&"lﬂ

[~ A A N . . A a o . {
Tudfidunuisuez il microalbuminuria (>20 Haan3u/ui ¥4 albumin @

UPDNU) N30 overt proteinuria (>200 Haan5u/uH) (ADA/ACSM, 1997) ludidi overt
1 1 = A A ' Y £ o Y o w ny 9 "9

nephropathy @aulwgazli lsndunazeimsdusiudie Feilveenhiaimelilaunegudy

1 o 9 o w 1 o YA A da' o
LlﬁgllﬂJLLu5u11ﬁ@@ﬂﬂ1ﬁﬂﬂ1€l@ElN‘I"iﬂI‘ViiJiﬂﬂ Gl,uF{J‘ﬂ!,“IJul‘iﬂ‘ﬁ"ﬂu‘ﬂiﬂiﬂvlﬁ’ﬂﬂl‘iﬂiﬂ
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(American Diabetes Association, 2004b) A2509NA1IN18LLUY isotonic, weight bearing

[ . . . @ a Y
uazly low impact activity (3NINTY NAINITY, 2548)

mazsmsn%’aumem

o YA

) 1< A . o w a o Y a
dusudni i mauidl retinopathy  mseensiasnmeminnu llerviling
vitreous hemorrhage #30 traction retinal detachment A13HANABINITBONRIAINBLLY
. [ < o w A o
anaerobic  1agm3 1ATUMIVIARLIINNTEOAAAINIBNLNTNTZLUNNLTIY WM
valsalva ﬁm%"ué’ﬂaﬂﬁmmﬁﬁ proliferative diabetic retinopathy (PDR) agiufcaﬁ (Peirce,
o w { I o w .
1999) N30NMAINENIHIIZANAITITUMTOBNNIAINIBULY aerobic ANUIILT (low
. . . a2 A a A P 1 A A, .
intensity) (Albright et al., 2000) ©aNAYININTINNBDNLLIININ ABAUUN ©IDY isometric
contraction ININTTUNATHLA 1FU TeAL HANAEINITOONMAINIPLUUTINNY INTIZVL

Q‘ . . o 9y (% a Q' d? [ a 9
WL perlpheral resistance M 1MANuAU TariunuIY (ANTNTY NAWNITY, 2548)

A 1
Iiﬂﬁﬁ@ﬂ!ﬁi’)ﬂﬁ?uﬂﬁ"lﬂ

msUsziulsanasa@eadiudaie (peripheral vascular disease: PVD) 91001013
. . . . ! < =
1ageIMIUEAY intermittent claudication 1@un MA1BU ANULTIVBIFNITAARS atrophy
Y ]

voutiowe lviuldniniie uazyusng (Birrer, 2004; White & Dinubile, 1999) M3snu
2 v H
iosdud11sy intermittent claudication AoMIIAGUYHUS HAZNTOONRIAINIG NITNE
ARSI TNITNA WM dorsalis pedis uaz posterior tibial 1a davenlulainlud
. . Y Y = o = A Ay 2 g o
ischemic change  woui diiflynunernums lnateuvesudeaiiaz i aasia

doppler pressure Ao (American Diabetes Association, 2004b)

ﬂ133!!ﬂ3ﬂ“§l®uﬂ1ﬂigﬂﬂﬂ§$ﬁ1ﬂ

9 . 0o q ¥ = . . 9 9=
WA peripheral neuropathy mwﬂwqmuma protective sensation ﬁllmmﬂurjlﬂ

ndJmeﬂaﬁwﬁmémmiaaﬂﬁﬁﬁﬂw%ﬁﬂmﬁymﬁﬂ ﬂ1§®®ﬂﬁ15ﬂﬂ1ﬂ“§1ﬂﬁlﬁﬂuéﬂﬂ&lﬁlﬁ1
lutianwidn wielianwianiiosas (Albright et al., 2000) vz lHiAauKA naznszeniinla
M31sz1iu neuropathy M1d laenmsase deep tendon reflexes, vibratory sense tlae
position sense N13A3I9 touch  sensation #1114 1aon131% Semmes  Weinstein

monofilament vYu1A 5.07 (10 g) Arha iﬁ]}ﬂﬂiﬁﬂ HENIIIVA protective sensation
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[ Y
(American Diabetes Association, 2004b) nseensidamenuuziiliildun e
[ 1 E4
VTN WIB1T0 pONRIAINMBUULTIUMD MIoansIasneuyu (Sigal et al., 2005) Lags
o o . A o w A Y o F2 1A a I
PN119918 non-bearing  dU MIPONTIAINMENT IR IAUA WuTIENIL RwTusz e
A o w I @ .
AU AW UAZMTODNMAIMEIT UTIWIZUUULTINTZUNN (step exercise) (Ward,
2005)
9}d‘d . 29 o w o w A o w
{1 autonomic neuropathy 3zUve3INATUNMTBINAIAINEY 1110391NVALDBNAIAY
NBIZINUAIUTES adverse  cardiovascular event @nuMzYes cardiac autonomic
1 < @ :/l . @ Aa
neuropathy  (CAN) laungwasisrvaziin (>100 A59/u1#), orthostasis  (ANuAUTatia
systolic aAa9 >20 mmHg Yazqn1InTotu) (White & Dinubile, 1999) ttuz1iinsensiag
Yy @ T Ao a 9
ﬂwﬂui}ﬂimuagﬂum (ANTINTY NAWIW, 2548)
a Y J Yy g
wanInMssziiunizunsngauain lsawinnuluszuuaiaquas gndlu
A o w Yo a o A ! o w o A
wmNuNIzeeniaImends lasumsilsziiuszauna Inalwdeanoumsoonsidinionil
(Farrel, 2003)
1. Srszaung Iaaludoatiosnii 5 mmolL (90 mgdl) In5ulszmuemissznn
o 1 o w
a5 1u'lamsaneumsesnsiaene
2. szaung Inalwdsa 5-10 mmol/L (90-270 mg/dl) amnsnesniiainiela
3. dszavunglaalu@oauinndl 15 mmolL (>270 mgdl) HounsvoniaIng
. Y [ o w Y 1y I o Y
1agAs9 urine ketones awailuay annsneentiaimeld uadwailuuin Snudae
a a 4 o w . <
BUYAY 1AzIAPUNMTOINMIAINIIUNE urine ketones 1Tluall
@ 3‘ A ° o w YA J o
mstlesiunnzihaaludeadivazesnsiainie Aduwiviuaissulszniu
% A A A A % < ' A &
91115 Uszanms 1y lamsavTeduniosantsannms lulamsailue1isin nieluile

21113 15 NTU NEUMITRNMIaINIEANNLIIIUNaI (Weil, 1999)

o v yd‘ < a d‘
Wﬁall'f)\ifnﬁi’)i’)ﬂﬂ"m\‘lﬂ1ﬂiuﬁjﬂ!ﬂulﬂ1ﬁ'ﬂu°ﬂuﬂﬂ 2

a a

YA J A A = dy
Tugnilunynurian 2 wuniilyninisedusyau (insulin resistance) tagns
o a a v A @ £ o o A 1 a @ A
nasdUYaanal (Fran asms, 2546) Fuiuiledeidssnomsinaliniilauazvasaaen
<3 [ a . 1 A 4 1 @ o a
159n11n@ (premature coronary disease) TagianizegBuloNUI WAVANUAY Tating
central obesity nazszav lviulwasanalnd (TG g4, HDL-C @1, small dense LDL q9)
A Y o Y o 1 o o q Ya a o g &

MM lgwasnudisnmseeniiaimeednainaueazinInougaull anwlusiau uas

PrvannNuAeaveInsina Isainlatazviaenaden (American Diabetes Association,
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=3 YA A A o ' A o w
2004b) nMsANE ANV NUFTAN 2 T1UIU 1467 AU WUNYARANDONAIAINY
] o 1 1 Y] 'd g a a [} v o w Aaa
ANULTININ 5 Junsemnnnaediaid InzdedugauanatedelisdiAgneanan
. {2 a § o {
001 (Mayer-Davis et al., 1998) taganmsanelugidwmivnuried 2 S1uau 17 au f
o W o ] Y] o 1A a <3 4 . . e .
pONMAIMOLUULTIATY 5 Tuaedai wuddugauiinawu523u dnsulin sensitivity)
(Ishii, Yamakita, Sato, Tanaka, & Fujii, 1998) LAZINMITNUNIUNIUITENITODNNGINY
{ g a { 1 o w a o w
Tugiidumnuried 2 wuhmsesnmdsnmedszianue Isiin msseniiasmenyuus
9 ~ @ :j A A [ g’ IS A [ =
AU Uraanseaviitaaluben tagnsessavmamzaRenLad A9s1eazoen lun1s1g
e luund 3
Y v
HONINHEINUIINTOBNAGINIEE TN TN INHAaATEAUANNAU atia 910
MIANYILUD meta-analysis ~ YDINUITOUVUGY 54 TUITTGDIHANITODNRIAINIBUD
ua 15n eseaaanususalaan uaz lauealaan (Whelton, Chin, Xin, & He, 2003)
=2 o w 9y a I . . = ~
HAZIINMIANHINTOONMAINMEAMITIANIG (brisk  walking) U1 45-60 U AWD 3
09.:’ 1] I'd 1 a { o 1 ] v A a
asvdlat ludihewmnurien 2 $1u9u 26 AU NUNTWITDAATZAUANUAUTA Taan
7.6 mmHg uazanuaulatia lauedalndn 4.3 mmHg (Fritz, Wandell, Aberg, & Engfeldt,

v Y v
2006)  UBNNINHUNAVDINITOBNAIAINBTIFIvAaR N uazamsantuauivin Tuld

Y
1A

v 4 1
WWAU (Ciolac & Guimaraes, 2004) aq intra-abdominal fat Feileve@199) 1a1nl
o o v a . . . . .
ANUFUWUTNUNTINANIIL metabolic syndrome (American Diabetes Association,
2004b)
A9 dy 9 Y o w =\ [ ] g‘ A
ANNTFAUAULIUDIAU LUIINITDONNIAINY ﬂgllNaﬁ@ﬂ’]ﬁﬂ?ﬂﬂuﬁgﬂﬂuﬁlﬁ'laclULa@@
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a a 4 [ . . . . .

jmeﬁ'ayjamﬂamﬂmauﬂﬁ @9l Cinahl, Mulinet, Ovid, Pubmed, Science Direct,

. . J . .
Cochrane, Springer Link uag Blackwell uazainulea Ao www.thesis.tiac.or.th,
www.diabetes.org, www.msse.org, Www Jap Org, WWW.aCSm.msse.org, Www. endo-
society.org TaosmueilAl9ums dududand a.q.1996-2007 mmﬂmﬂﬂumiﬁmu
GUfJan,a"lﬂLm exercise and diabetes, physical activity and diabetes t1ag exercise diabetes
. 09/' = Y Av A " v 1 9 a a o
glycemic control mummﬁmmummmnw"lu"lﬂ@g“lu@umay,amaﬂm@uﬂﬁ (manual
search) 1% 19NE15019DIVDIRAIT AT NTAITAN
[ = 9 A o = Aam A A v 9 Aav [ 9 a
1.2 MIAAEDNYDYANUINIANET UITNITAD LADNNIVDIVYUAZHANTIUD 1D
Aa v daa 9 [ v 1 ] A A Ao A A
W9152anENN1U99 TasMIDIUUNAAGD IULAAZITEN LAZIADNIUIIIHIDUNANUIFING
A a A A Y] an‘ ] o <3 o 4 o Y . .
NN VANINYIT09 1NTUIUTIWNURTLAN TAsMIHUANUNMIAAT  (inclusion
E4
. . Jd v . . . [
criteria) UaztNUNNITANDDN (exclusion criteria) fail
4 @ I Aav v a3 a ]
1.2.1 tnaaimsAa 1fus1eanuItentiudy ¥3ounauIwINg 15U meta-
. . . d! A A d A ] = Ao A
analysis, systematic review FaanuNrTomouns 1ull a.7.1996-2007 Tasi1e91UIT61150
a @ 1 9 [ A [ < Aav A [
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2) ug lwuunaNnuIEMs 1w meta-analysis W30 systematic review
a a o Av A a 9 9 4 a
2. NTAAUNINUATNITAATIEHNUINeNNBIVOI THnaanmsziliununin
Aav a 2 -4 1 5 v v aw [
NNV INGTdEDgIUNNILHILszma lne (2544) Falimsutssgauanuise’ld 4 szay
[ dy A
U A9
Level A ¥i11004 1ang 1u# 14910 systematic review 404 randomized controlled
clinical trial wi50¥ang1uh 14910 randomized controlled trial A§uHUMIBE MU AN
Level B winwia nangiuinldeain systematic review ve9 controlled clinical
study W?6W5ﬂ§1uﬁ]’lﬁ}mﬂ controlled clinical study %u non-randomized controlled
trial, cohort study, case-control study, cross sectional study NAUHUMTDGUNNIZAY
A [ ~ Y Aaov Aa A 9 Au A Aawv 4 A
Wionang i Idonaudteneadinilsgluuumsisedn uaznamsisenuilss Tewl wie
TnyanmsUianmssnuneudauin nieisenanad lulinaanivelszimnn randomized
controlled trial u@ latiue1mang1ui 14910 randomized controlled trial ua latiuel
Wang i 14910 randomized controlled trial TuilszmnsnquounioiTosdunaaronaenu
Y o A o Sy v . .. . A
mnlgilundngiu mewaﬂgmﬂ"lﬂmﬂ randomized controlled clinical trial i7®
randomized controlled trial AduuMs limangawy
Level C ningds vang i 1dan systematic review 04 descriptive study #3o
Y] A 9 . . & = 91 £ A 1 A [
wang i lan descriptive study Fananenanenugihenilesenioninnil vionangiu

n1d9n systematic review ¥4 controlled clinical study %3e controlled clinical study 7

' A o Ay v .. A A A A
liiimnzan nSonang i 1av1n controlled clinical study Tuilsgmninguounsoseiou

=1

Yy = oo
NnaAAYAAINU

= v A 9 [ a g}d'
Level D wiode nang1uil lannauniu@  (consensus) vodndz B9y

[

a Y A

o lulinangunnnanudtenendiin vionanuitenaainiied liaeandonso
o L4 a = A A A
WazaufuaaIumsaitazaauanednslsznsuiIndnlulssmalnensediifies
WangIun el fiians
o A av Y 9 1A Aav A o o s 1A o
naamMlsziivganmauItsiaunuNiuITEnihndunsigiegnssay
A $119U 11 1594 5261 B $119u 12 504 litamdseluszdu C uagszdu D
Y
A o av aa a Jd o .
3. s iHaITe l9n1endin Hasannnumaail (Polit & Hungler,

1997)



UUNATINGIRY UH1INGIRIUTAD WoLu. (M3wennag lnaj) / 27

Awv A o = Y <3 Ao o =K [l ..
3.1 wanuIveminnaniasanulssauvesilyindiasanyied (Clinical-
9 E4 v 9
relevance) lumsdAnmiaseiinnsanmsesnsiaanmeinasonisniuguizauiiaialu
A Yy A A
e lugniunnvnurilan 2
32 wanuelianudusedomeawenazii Iy 14 umal§ua’la (Scientific-
merit) TagnarsanluFes msoonuuuuITe Msaennqualee 1 MsdsziliugunInms
9
Aav aa a 4 % 1
e Anwaseimelu Anwasaneusn msldanalumsinzd soungaauILezAADe Yoa
A, 8 a o L Aaa
sufevat e 1dlumsninsamirlidsggnalénenaiin
° 7 A < { ° I
3.3 mshesannwd 11 Tasiarsanuun Ty wieanuiluly 1dneziihes
mmﬂﬂlﬁumaﬂﬁﬁﬁ (Implementation potential) Usznoudoe
3.3.1 wanudventhun 1¥ianumangay (Transferability of findings) Tag
A = o 1 A o Y Y A =
WorsandeaNuMIEaNAURIIsY nguAtie uazdSygmsquaveudiminnluny
qUAN

332 s 1Flumsdfiaauldluniieau  (Feasibility  of

4
~

91 Y 1 A
mammiwmmmum

U

implementation) Taefiisnanernaamnsoliala laefiiondn
Tumsiliia
333  anwuAuA1  (Cost-benefit ratio) e At 19uda
dsezaninmuazlszaninaodals
4. agUanuinnmsdunsgnauise
MINLITe 23 Fesiiiunduassiamunasinsinsanmsimanu3ionldne

[

AALN AR 1N 3-5



(9 % =
vigwie lasiy

M1 1 inauegudonya Electronics Database $113u50aianly

AFAmiumMs /28

[
J=

v o o w Ay oy 0 A 0 A A
g11vUdYa fa1an agn‘l*ﬁ‘lum‘mmumaga VTUHIULION HIULIIN
E-database NariuA anly

Ovid - exercise and diabetes 48 ;
- physical activity and
diabetes - -
- exercise diabetes glycemic ” )
control

Cinahl - exercise and diabetes 355 -
- physical activity and
diabetes 189 -
- exercise diabetes glycemic 156 )
control

Cochrane - exercise and diabetes 11 ;
- physical activity and
diabetes 4 -
- exercise diabetes glycemic 3 )
control

Science Direct - exercise and diabetes 857 5
- physical activity and
diabetes 475 -
- exercise diabetes glycemic 14 )
control

Springer Link - exercise and diabetes 173 2
- physical activity and
diabetes 29 -
- exercise diabetes glycemic L5 )
control

Pubmed - exercise and diabetes 6851 10
- physical activity and
diabetes 3130 -
- exercise diabetes glycemic 165 )
control

Blackwell - exercise and diabetes 7845 .
- physical activity and
diabetes 12454 -
- exercise diabetes glycemic 200 )

control

A 9 9y .
MsauAugIUYeya Electronics

i1 Y
Cochrane t1az Blackwell fi$1uiuiiosdinugiudoya Pubmed

Database N{ANH1IAUNLIN Cinahl,

Ovid,



UUNATINGIRY UH1INGIRIUTAD WoLu. (M3wenag lnaj) / 29

a o Y a a ¢ a YA o A A o Y
M1919N 2 HUTHBZTUVOYAINTUNHUTIINNHIN1ALN 1Y ﬂ]uguliﬂﬂﬂu13~lflaﬂ

Y oo o & Ay 9 o A d' o 4
PR CH mdagnldlumsauaudoya namsesinnly
UMINGIAENHAR - waveamsoonitasmelugie 2
MY

o w Y1
- myvanfiasmelugihe
LI
4 a @ o w 1
YWIAINTUNHIINYIY - Nﬁﬂl@\‘lﬂﬁﬁ]ﬂﬂﬂ'lﬁ\?ﬂ181uéjﬂﬂﬁl 3
UM
o w 91
- myvaniiasmelugihe
UM
a @ a 4 o w U
UUR1INYIAYTIVIUATUNT - Nﬁﬂl@\‘lﬂﬁﬁ]ﬂﬂﬂ'lﬁ\?ﬂﬁlcluéjﬂﬂﬂ 1
I

o w Y1
- M3oonmaimelugile

LI
a v A 1 o 91
NWTJ‘VIEHQEILGHEI\ﬂWM - Wﬁ"llf]ﬂﬂﬁf]@ﬂﬂ1ﬁﬂﬂ1ﬁlslut’§ﬂ’w -
UINIU

o w Y
- myoanmaimelugile

STRYRRIT
YNNGV UUAY - wavoamsvoniiaineludihe -
STRYRRIT

o w Y
- mypaniaimelugihe

WU




AFAUUMS /30

ad o

nne lasiiy

2

Elad

U

@@Gdﬁﬁw@:@@@&aurg
=1 S

BLBLLMTYZEBLRLL ﬁr@_.r\m\
©

vﬁﬁjﬁmmﬁz_ﬂ;

a1kooqdwidT “*ap “"ap sen
feefireuLuwi fauLpeniipe
peE akooydwkT 3ap "an
w@m@Mrﬂﬂg.@: vG_._uzjuwW_.S
_ﬁﬂ OdM LEMMEBITT

920" uBuLMLUBYLERIIINRE
YSETF ¥TL L %E6'] F
YLL wwﬁr_@cr@wﬁaav@:@@md

@mﬂwrcﬂcrgrmﬁF@Nwrw;i
3

WLB[LR TT LBLIZRZE
; g
(‘1 00°6-00"8 ESZ@ ULF 09 RLU
PULUUGELLLT BLBUFLL[LRLTINLLY HLB[LY
/BEW € BIILLY ALBEU] RLUNBLUUGRELLUY
LAUBELUEUIEL]
HUY Gl wmgméu@: MU LT RLEBMIFLLIBTI

MUY 7€ HEMLE T $@@P3rﬂ$ramﬁ_ﬂrm

(L00T) "Bue % Suem
‘oeIsH ‘ur ‘Sueny) ‘Yox
HRRIY

L

‘sjuonjed onaqerp g 2d4) ur
uonerndod [[00-1 91X0)0140

JO SaSBAIOAP pUE S[[99-],

T LBLIZR7ZE WLI 09 ALU BiT ELULLBBREBUBRULIM] Z_m@n\_m;wc TIPd-L HEHLLRLITBRYI 10780301 JO dsEAIOUL 1M
BOLUURRLLBLIBLBUMLILRELTT  BLBLILLYZEDRADB[LITILRYL €iMYRe  A{LLBLIMBALRbILLLLY BUO[E. [9A3] DTV S9SBAIOIP
« : ‘
rLey k&?m;wa g arLey ELUMMIT] HLB[LL TT ALt beLBLY GURLE U] MLILIRLULLLY 9SIOIoX0 UBMYD 1Y TE
HERBU]ALUBBLULRRELU BUL RLUBBLUUGRELURLI BLEMMiveeLLy URRELUBGRBNLAUKEM I Ubegi
LRUBELUNREUIL[L]
L{LjLnelu/maLedicety BLEELUBY /pLBREBIEbU/BLEMLIUCRELY w%»:ws; HBLiM /ragies

(4 SG:F:Fﬂ_\rr:w;1;S@:&G@E:H—wrSr:;GwwR@:ﬂCwrC@G@KB—pCPWWQ:SGmnw—ﬁm_{cWGFCCGQWFCFCH\&E&G@:; € UWBLELY
-ﬂ = = _ﬂ\m 154 M n 1 ﬂ-ﬂ = n o n _ﬂ n < —ﬂ



) /31

9

Y
Wa.u. (ﬂﬁWfJ‘IiﬂﬁNch

a

o

TUNAINGIGY YN 1INRINTIAG

o

A a

o

@@mﬂﬁﬁar@rm\r:\@mmn@;m@
I3
fLeuRLUutBLUURRELU

v@?@gww@ﬁrn@\ﬁwrmgmr;

Gﬁ@\?rmﬁ@ﬂ_ﬁ BLUBBLUUGRELUY

PBMRLBLIRRZERVII DETINELLY

UMELLURWUILALILELY LBLIZRRE
' 3

2071 UMLLUELMBIUUHIT
b =

RLURBLUUGEELUULHITELU

teBuUi¥LBY
14
RCELUMUILUELEBLAULELY
ne ° =
MEUTIE[T MELBRLULULY
CQ@_,:; flY 6 LEFLEbBBBU

MBUM]PLRELYIBULLILMALIT

UURIILLZRIT LEYT ¥ LBLIZATE ULTL SP ALU

u
gl
BULULEGLULT LITIDETITELLY HLBLE/MEY €

®

areLey (Bunyiesm Ysuq) ¢ EirEIeLBIEU
LRUBLLUELUTIE[L]
EfbiERLBLAULELUM LRI
(AI11QESIP) ELUMITLLBIERLH DETIEURLIM

MLILLULRITULRL[LY URRBIELULLTBU

B s ' 6 ~ k]

[LT9F €65 RUBINLE MU [T HLHLE
panfzei MY ST HERLERLANIE ML 9T
HEHLLMBIEBBURLI [L €L F 009 RUHI
BLE ML ST HEMLEMUBMMRLI U TT HEHLE
RLBNIE AL 9T LLALENRLBULIEBUR LML

6= o ) >
G LUIELNLLUNLBUBYT MU TS HLMLE

[4 %@@Eﬁrwxr;ﬂmﬁ_ﬂrm&wrm@ﬁ%nwc

4 $@3P$rm$ramﬂ?@
oS 1o

:n_mﬁuﬁ\_%@mwwﬂ_@@@;&mwvwmﬂ

(9002) ‘IpP1§3ug

% ‘SIqV ‘[[opuBAy ZILL]
HRRIM

¥ %

'S90qeIp ¢

@@md:ﬁ@g&:@wm;e:g BaBbLL Z_m@n\_m;_wc ALLURLIT UBRMLBMINBEY  9dA) ur s10)08) st douanjyur
“
ELUGBEMDRMIN] CLELILIBETT  fBULPRIIN] MLRGN[LITFRLL g 'nyse gLuew (Ksudut mor) LIt Yoom Jad sowm aaxy)
rLey k&?m;wa € arLey E:@@m&msrcagﬁEmnw BRLBUNY  [LBZERLIINLLUEURLUBOLY 950P-3S1019X3 10} FU[EM
WLH S BB EVHLIMBILLU LETEM FLRIT & WOMHILIRE[L BLEMMiveeLLU URRELUBGRBNLAUKEM cureL
: j . F &
SLLiv/mALEUIEELY BLEELULM UONUIAIINU/BLBREVIEBU/BLEIURRLLY w%»:ws; HBLiH /ragies

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



ABAUIUMS /32

ad o

ie lagias

YIynny

(000 “QuIOIPIN 1ods Jo 95a[[0) ueoLLWY) §'¢/°OA = LN ULL

MREFLY UMIMBLI] S UWAHLEPUMITULULIN G .RF\.CCF@G@:GHC [ ALEDUMI[EIBYREN WL/ UL/ BT $°¢ TBLIERE[TLBIE PURLITK (yun orjoqelowWw @EY, Iud[BAINDS drjoqelour) LHIA
o n Y3 I " o 134 = = ] ] A 154 LI = 4 4

mw_a: LRUSELUM|RLLLLBLL
UTIRLY QWIOIPUAS J1[0qeIdW
~BIT L LUBRBUULT BUI
SLULEBQRBLRLLEAIULEURH
@@mﬂxw@r@rmﬁp\@nmﬂﬁ@:n@
“
gLURBBMIE M /Y/ STAN
0I< :rz\%gmah_uwﬁ@mrc
[L< wm:mwmnm

xwﬁz_,nra@wrmcwgc;\p

BRUIBRLAUL] BUTELUBGR
PREILEBRRLII OPLIdIASII],
‘1010389104 ‘del D' VIH
BRABO[TITFRLTILLUN SLAN
0F < 3811 0b-1€ ‘0€-1T 02-01

R.@C BLLLVRCRLE[TITIRY[T

P
®

£LULEL] SLAN 01-0
R”@CNG: LHW 0 3rvv\%$muw$

REBULLIM [L T WBMAIRE[L

0 R.@C (1 _c:\m&; (199m 10d moy 1od sTHIN)
by oZ:;Fa;.@c%iwmrc%:mc%
p

(MU € HEMLERLLELUULEURRILRRLYIBUY)

CLEUMLMLLUNRLBURLT MU T8I MEHLE
4 K@ma:;:r:%nmmzm@nm;wc

bLReLBrebU

V iMmuyze

;.@cr_w;%@nm;wEcmw@@@;w@

ReErriveesLy

L%} ELURLT
®
ELULRMUIMLUELUNE[LITHRL[LIELUMULRYT
LABFATILBIEI] RLLELULULOLIZRRE M
RLUBBLUUGRY Y] NUrLurtBu

wer\%rmco\@$ﬁm€n@.&:3wmrcﬂwr%C©®mrc
LI

u
4

T UBHEHLEULITI
mﬂﬁr\mzwﬂmv_\.@caj

FLLBRUMA] SLUBMLAUKEMI
m® & ¥

(5007) 'Te 10 030107
HRRIY

L

*S91qRIp

7 2d£y uo Ayranoe reorsAyd
JO sjunowre JusIoJIp

Jo joedur wioy Juoj yjem

sjuaned o130qeIp IN0K BN

\mé._n_:rw_u\w*nrw@ﬂmch

REEELUBM

:oﬁ:u?—vanm\z._wen\_mzwc\m\mm;;:ceewﬁc

ybpzLBUL

n

HBLIM /BREICS
Y ¥

" r

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) /33

gH

v
WY.W. (MINYIVI Alw

JuanIng1as unIngaouiag

a

o

a a

o

LRUBLLUNEUTIE[L] NELB[L] FL[LI
ALUbBLULEEM| it ELY
FLT UGHRL [LHUMITIRR]
. v FoF
MLBBYALIT ULMBEL] DLUNARI
MLBBBELU LRUE[ILBU] ELU
IM/U/SLEIN 0T < HLEDEM
glo[u vbrbranyzef

M::NG 4 W@@P:rﬂ:ur;d:_wd

RIMEMLRRNEBLRLI SLAN
01-1 nbunjvuprLuioyLprn
(6], PLRGTLLIEMILTT LA

1 ) \WWu _ﬂu 1
0 MBUR] 800" WiyLERI

RZ@@S?vW?@&Sv@Q
= 1 = .ﬂ

® ™

It [L T DOURLY

3

ALLL|LULEY
1 (6 N

2011 100" WBLLBLUTBULERT

nEeLRe LHEVLLLBIL

= 1 .ﬂ a&u n n

MOBLUEHMIEBRBITTAH My

cn;zgmﬁ\%;\%zgcm LAN

MBLILLLLLIIMBRZLIT SO° UYLL

PLUTBYLERILINLRGRL B

IR i ® \Nﬂ

¥ TAH 261 A1 ‘D4Ed “4H

UM]=RITQRE BLURLEUFLKLEL

"

PRALE[LITARE[LIELUNE STHIN

0F < 2011 0b-1€ 0¢-1T nbuy

M{RBY SO wBBRMLUBLLERM

mzmweﬁww_w OT R{RLULIEU

©

%S1
sl 0, 0,
SWW—ﬁwaﬁz %0€ E%Fr %G5S amgmﬁ_ﬁwmr&
ErRM?R@Fﬁ@ECSTﬁME:W
ML) RUHH [L T LULIZRRLH|NLU L BILUDLL
3 3
MEE HEWI € Ul ULA ST RUPLUURHRL[LY
=2 52 M ' (6
UMBULLZET ULMBEL] PLLMLBBBARY |
T P F ) = 14
:\\wﬁcr@ﬁ%: $CA 0¢ rcgmwduc—m_w._maw Cw:v\%@
5@@@@_D,mrwﬁ@ﬂarcer%C@@mrcrﬁnﬂjrw
ML) 3eRL] ALIUMBINRRLYINLU
3 I3 P 1 ) 1
_,ECWW_,CZWEE—F
[L T LOLIZRZE MUY PE HLHLE YM/USTHN OF
%ccizwc (9 U TE REALL IM/U/SLIN
Ob-1€ MEbu (S MBLT HEHLE IM/UY/SLHN
0€-1T MU (b 1Y 1€ HEMLE IMAY SLANOT
-L1 NEBU (€ MW LT MEALE M/ STHIN

01-1 NtBU (T iU 8T ALHLE IN/Y/STAN

‘mﬁ.ﬁrrm_vtc\w*nrwcmmwﬁc

RLLELUEM

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ

LARUBELUMNEUIIS[L]

/MLBREBIEBU/BLEMILIUCRELY

yrpzMBUL

n

HRBLIM /bR

" r

£ieh
Y ¥




AFAUUUMS /34

fe lagiias

VIYNNY

2l
mm B LiseLtLp RN

<

revuly) brlbee[thuipes

.me%.@?ww@:wt&a wﬂmmégc

BLILAM
DORULITULTY] RLURBR AT
PUL AP ALAURELY
HLLULITIRC[L
1®
FL|BRBIFL BLBLAMBREBE
52 .

UHIE ILU[LE 8 LULIZRAE ULH
$P RLUBLLUURELLLT PLLU
FLL[LBEIINLEL HLB[LE/M LU

P e
€ UIMLLU LWL T1 RLVILRUAL(L
I ] ®

maprmw©ﬁ_§\mﬁ_rmmrc

LUfaBLER

™ o

BLRGHUNLBUYIT
nlreunbuzsitreosi
;wc:ﬁ@@mdﬁ@&mﬁ:@um
MU FECEMBE[LILBRILIB] AL
MRW] MLLHLL[LELINLLY
urLewitermzon faulpan
nErLRerireunbuley
LBBEUIM BLBLILITYALRUBLL
: ;
MBUPRRDRBBULLLUNEM T

10

s

gek
PLULTAYLERIIELRGLBUYIT

rELeuEne] rereurtbuzer
PRUBILIBUNLLUZLMROBLLLY

:Qt@mwwﬂ;du@rgrﬁ;\w_wm 1
3

SLAN 0F—1€ 3811 0¢€-1¢

‘0C-11 nunjyeprLuissLg

FLUBE[LILENE], RLUDULUUGRLLUGKLLEL[LE
[UUL] BEW B L LUUBE] T HOHULULIT
a4 154 n 1 13
WLL[ET], LITHLLMULMLBTLS T AR LIALU

BULUUGERUIIE] MEYT € REIIMLACHUCLIY
"8/ UM OF 1 LLUULIBEUIM | BLBLILILYAS
3
HBPLALLIRLMBILITIBLRRL BItBUURYI
3
[L 18'9S RBBINLE FU 67 MLHLLMBILLY
nBUZLI L 1S°9S RLBIBLE MU Sh HEHLE
1 1= _U o
E@@gg”@c:mi.@tcmmw@H;wg_;: ALE
6 HEHLL T %ma:?;r;snmm;wc
Z_m@n\_.u;wc
d :nuze
rRUBULUY
¥

ReeriiveesLy

BLBUMTUPRLBILNDUY
M| PEUBILELUNSU ZUTIFLRU
BEUIM| BLBLILIMYALRALHILY
: _
PLBBMIRWIMRE[LIRMI '€
1 =4 e .ﬂ
PRUBUPYURLT
MeUreUBILIBURL]ALUBRYI
A BLBLIMLBREDRADLBUT
®
MLLUMAIMAL[LIAMT T
51 S 14
NeITETTA
LLUBBMRLTIAGRU Rrey
rbuzoiibeuBURBUNLLUEE
FLCULITIRL (L enBRy
16 L4
A BLBLIMLBREDRADLBUT
®

MLEUITRUIMTRE[TICGMT T
= 4 .ﬂ

(8%ST) PRUHL[L LBELTU
BRI
= 5
N
BHAMLLULILIRL[LHNRRBRYT
= 13 14
H{BLBLILTYRLBLELURY

®
umppfafiLpr et Lest
L d € R

RYiRLUPBLUURRELUNGRLEM

L4 WW@.@

‘mﬁarrm_vtc\w*nrwcmmwﬁc

RLLELUEN

LARUBELUEUITE (L]

/PLBREBIEBU/BLEMIURRLLY

ybpzLBUL

HBRIY /beLied
Sl

" r

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) /35

6

Y
We.y. (Mswenuad v

a

o

TUNAINGIAY YN 1INVIRNTAD

A a

o

fopece
PLUTBULERILIPLRGRLUNELY
UBRLLUMBUIUIMALIGIIINOBY
MBRBOLBLIMLBEL U $0'HT
E
PUBEPRLBUIBUR]RLBUL
ELUDBU I RUBRYIM|
BLBLIMYZLRUBILLILBEN b
: .
10" ubLUiBBLER
[EBLRGIUDLBUBIIN DU T
7
BUBEUIM| BLBLILTYALMBILLY
7 ;
nbuwzmeh BupdLLisLLERi

rmmowmrc_,ﬁw;ﬁ@ rLRereBBUELURGU

ELUBRUIM] BLBLILITYRE LLULBPGRBULELUNBUBRBIM],
€ ;
R@Pﬁ@mrca\_&@z@_&@zwgp @rgrmﬁﬁ\ﬁnmmw@@@_\p;wc €
®

_\_ucw_\_uzw_._uzn\a_ﬁ@_.ﬁﬂ@mrc 10°uvsL
5 a Fos

pLUBBLUUGEYY fE] e by
ULB[LS 8 LULIZRZE WLH

P ~ =
S¥ ALUBBLUUGELLLT PLOUML[LRELIINLLY
ALE[LR/LLY € QILLy LU 2T Rtyrieuzeft
refsfiLgeeumi] Leety eafiL oot &)
AV] MLULBEMIRLUBLEELUEMLULEQWIR[L]
aoii pfafiEresmit] LeRLUbBLUUGRELY

151 I3 o oo
BUBLL] BRIt LEbRLBUILEBY
o o EEE b e © ° '
LAUBLLUMEUIIL[L]
LLUbLU|
PEEELATL EUIED RUMITB@ALAUEELURMIT
MLBBEUIM| BLBLIMLYALBLLRULERHHIUGH
®

BOYI] BLBLILYACLBLIMAY[L

er@&ng_\rwiﬁ_ﬁwug@m:ﬂ LIGELR
1 Ll 4 ¥

rlricunbu
M| PRUBLELUNSU ZLTINRUY

BEUIM{ BLVLILITBIERBBILY
1= o n = 1

© v

\_wﬁ._urrm_vgc\wﬁnewgmwﬁc RLELELUBM

(ey) ¢ E,G:FEﬂ_\_,:S:%SS@;HG@E:_QG_,EF:FGMWRWFOGWFCGEGERSCPWWG:SGQW?m_,cv@rcceew;_:cwmc:u@ﬂ:; £ UWBLELY
i .ﬂ = = _u\m 14 M n [} ﬂ.ﬂ e n o n _ﬂ n < —ﬂ

LRUBELUMNEUIIS[L]

/MLBeEBIEbU/BLEMILIUCRELY

yrpzBuE

HRRIM /peLies
Fe TR




ABAUUUMS / 36

ad o

fe lagiias

Viynie

LRRLYLAULUMLRRL YILbU
M| LAUBLLULILHLAUBELY
& o aU 154
BLILUL[L
MLIB[L| FL[LIA]RLUBELY
UGGLLUMHBIILIBELURL
UeHAL[LPURMITRLT UMBLU]
PLULMRRINLBBYELLY
vrleLusen
DEIINLLUZLT BRELE fLReeLy
LML, BLOUMEHEMIRLUNLLY
ueeLLULILULNBNL LU
FLILUDRIFBALY
(a4 ®
ALUPYLUURRELUNRRLEILILILE
MLLUULLLIBMH[LICLEN
= ¥
PELBUMBULLUULITIBRYT
BIHIRLUIBLBLIILBRLBLLN
©
[ERLSUREHEMIRLUNBLULEER

mrc:msmgw;g;wcﬁ

750" uBLR
BLULTRBLERILIEDLRC %L6'T
F9T'8 M %8TTF ST'6
ULEDBBBDBITBRLIBIEIZLUT
BLBLIMBZLRVHILY MBMLY
: ;
MBUM] 2811 %65°T F 668
ML %Ch T F 9¢'6 ULLbBIE
PeIIBRUIBIIALUIBLLILIYAE

mwgr.@v@@@g_ﬁwcﬁﬁrﬂ:g

ALU[LR TUIULI 0T LOLITEMIZOTT UL
S WHBIET MUBJLS/AL T WLLUL LIRGIRL[LY
W{RB] HLB[LE 9 LBLIZRZE MLIUMGINY
RLYALUBBLUUGRLLUMELUTIE[L] (I UTiY] RLU
poLULeE (sdnoi3 as1o10%0) w@@@gzwc
LAUBELUREUIE[L]
MRIUGRLRLLUZLT LBbLUL
MEeHULUITZLLE DOIBBERTBEBHUL] LTy
BRUIBRUMUL] RLBLLLUEHINLLU UBLILM
W S 4 ® ®
MLILLULRIURL[LY URRBUELULLIBUI
=) 33 ' (6 ~ o
U TL HEALLMBIEY
MRUZLIT MU TL HEMLEDRRBIBUR[LINLI
[L S9-0F PLEMZLRLE MU PT HLHLE
z wenenLeuLminfsupe [LinbeluuLe
bLReEWItby
V inuze
MBULAIBLRELYIEELUMEb RLBUDET

RELMMIUERRELY

c
:_v@;“rﬁrﬂ;raww@x@;ﬁv@:
A = 6

@@Wd@mdnrcar&rﬁ;\@nm
3
CUBULY[TE CI LBLIZR3E
3 o
BLBUTLEMEMIRLURNBLY
deetLurypLutBLuuee

ELURGRBMITRULIMRE[TIGMI
=4 4 m.V

(¥007) 1300

2 ‘19paY ‘Uel100y ueA
RN

¥ %

"SNIIT[oW $93qeIp 7 2dA)
Im soTewaf yorq Ul 'Y
uIqo[3ouIdey U0 UoIexe[ol

SNSIOA 9SI0IOXD JO 1093

S WBQLH
il ¢

‘mﬁ.ﬁrrm_vtc\w*nrwcmmwﬁc

REEELUBM

LAUBELUEUITE[L]

/PLBREBIEBU/BLEMIURRLLY

ybpzLBUL

n

HBLIM /BREICS
Y ¥

" r

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) /37

o

Y
Wa.u. (mswmmawiw

TUNAININY UN1ING1aNTAD

a a

o

LBBRUIH| BLBLARLLY
soow H
BUILLUMUBR[LELUZLT BLUBBLULGRELU
T UWBHEHLEULITIBE] PRLIELUBLELUEMLLY
Ereccurey bneunbuzsiiressititbu
WLH 0T LBLI%| @HiNLLUrby
= % \w I3 1
RLUUMEMELUTM[LT (9S1010X3 UOREXE[DI) pLUY
FLeNEMIBLUNBLULEE ELULILILBILUNBY
WL St ALY
BULUUGELULT HLBJLE/ME T LLUULIErLLY
virBejLurenmpiLuLLBEren %69

-$S DLBUFLL[LBETINLLY 1qO1aE 1ordu-MO]

:thaju@Pw@mS RLURBLUUGERBV] LNCBULB[TY 9 RLURBLY
< =¥ =2 ~ o o3 ) ~ 6
rwwﬁ:.\rwm_._u;\mmmﬂﬁ_&ﬁr@r ugeeLees Gr?rwivwwwcmmwmjggwm?
mww_.;.rm\_uam_(_,ﬂ_(mr@cmmrcﬁ/@_r BLU bBLUUGEBELY (T =wii o1 Ananoe
BM Swww:mwrw:::\rnm_a;\m [eorsAyd rw\rnﬁzm\:@_ﬁ%\E{; Sy vm:u@
LRUBELUNEUIIS[L]
L LjLItELU/TLEYIEELY RpeELeLUBM /BLBREVIEBU/BLEMMIUERLLY @w.@n_._.mws HRRIY /beLies
V3 ° ? =4 n < i n i nYs ? n i .ﬂ —.ﬂ

(ev) 7 SG;F:_,ﬂ_\rr:m:,?w_\_u@:vﬁ@@g:ﬁ@FSr:;GwwR@:,ﬂCwrC@G@KBSCPWWQ:SGQW?EFCWGFCCGQWFCFCQWC:WG@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ_u = n o n _ﬂ n < —ﬂ



ABANIUMS /38

ad o

ie lagias

YIynny

BLITLRM
v@_r_\_.r;g;\_%wmrqwenru:
mgrmﬂﬁmﬁwr_}mrmcwﬁc
[4 $@3P;rm$ramn?@
oS e
M{YRUIM{ BLWVLILITYZEBLBUMIT
©

WULY[TY 8 LBLIZRTE
H o

10°UBBRMULLERM

o< o

BRUIM BLBLILMYALBLLRRHLIUCH
®
BLBLILMBALBUOMIILLARLLBRR LWL
ao ) 3 Vo
MEBULRL] Y], LEMIMtSBZLLUEN] RUTTL] LA
BRUIBEEMUL] B] LUPLLHEBSULIIRLLY
14 ®
UiTg] MLLULITIBE] ULLHESHULUTIZLLY
V6 ®
[E7¢], RLLIMCLELAIFLRURMIILILINLAGRLUNLLY
UGERUITE], AUL|LALURLBELIBRLRLIBUIL
ErieeLu 1p/Bw 0Sz-021 BLLUALRRLLBLY
®

MY2e HLWZL[LLELRRLYLAUL [L T RRHDLAG

" ) I3 n = I3 1
T WSHLALLULILIAIIRBOALELUMLEW] (L OL

-6¢ BLEMBUHROTIRLLH LATBILLULLIBUT

S © ® 5

MW 0¢ 20nbu rlrneunbuzui bevsiby
FLLIBLIT BRALLIMIbLRRLYItBULELIBY

Y 09 HEMLE T $@@F:rﬁ$r;5ﬁ_wmn”@c

.Swwjum\wﬁ.;r@ﬁ_u?:rﬂxra

(9757) "ecuinpui Lifisy

v_ﬁzﬁg@ﬁhﬁo:rﬂxr;dmﬂ_}m@
Fi1he e ' (6

BLBUTLL[EBETINLEY WL O€ MALREMAWIMALLiINbULLY Z_m@n\_mzwc RL[LHMLLBEUIM] BLBLIL M| BRI BLBLILITYRE
5 1= 1 5 154 ) 1 1 (6 152 M 14 \M )
RLUBBLUURELBLT MLB[LE/MLY  LWROTINGBBUMEUELLULLULY g :muae MYRLGVPULILILILLIE  QUbUEMTLILLItRYEELY
p ; : : i
€ UNLey PUMLIELRBIBL  BeVIN{BLBLILITBZL I RLBLL reusury vrilieLupyaLUBBLY RV ALUBLBLUUGERELUBEILLY
; ; . ;
ELURBI RLUBBLUURRELY MBUPEUBILELUNSULEIM BLEMMilUGRELY URRELUBRRBMLRUKEMI 9 uregi
LARUBELUNEUIIE[L]
L{LLiteLu/mzLeieeLy BLEELULH /BLBREIBU/BLEMIIURRELY yrpz[1BY nBRIY /pegies
3 o ? =2 n< i n 1 n < ? n ¥ e _ﬂ -_ﬂ

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) /39

9

7
We.u. (miwmmaw%

a

Y

a

o

a

TN ING188 UM INGIRINTA

o

MLB[LE 8 LULIZRRL WLM € RLUBBLY
UELLLT BLEUFLL[LBLIINLLY (SLIT BILskLlm
ELUDG MUILER £LUB Tit EUNE) ULBLE/MEY
©
€ UMLL (1Let 1 euewii fee I (i i
£LU DURLILU MTBE | HYILLY) MTRE ST HEMLE
MOU-[L] YT LN € BLULZRREM YT RLELULT
o < < ® (6
CLUMEEMURRE|RLUMLBBRLI LLALUILLY
® 3 ® 3
MEIMLAIL]RLUMBBBNGEM RLELUITELLEN
3 ® 3 ® © [
LUIRLBIBILLY MBILLL (€ WLTL ST-0T LOLIL]
BLU 08T BIEUBLLIELL]RLU LBLELULLIOMELY
® ®
MURB] MUMUAGHILLMRLMULGIIAR HALU (T
o o~ o ® R R R
WL S~ LOLIS] (LW | URBL|ALUELI bEY
" A 7
T LG RLM PURLIUDEW T B{RLUELY) DLW
o = z 7
0€ BILUBUMCEL]RLU LLEURRZLIILLIC]ALUL
3
MEBBELUTRITELBLWRI BILLU (1 UTTY]
® . "
Lu € upeLungLumernzes wrleiuin

(70N o

MLIRCLHRG] PUELLIBUMELULILIIBUBT
> e > ° N )

o S

LARUBELUEUTTE (L]

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLLELUEM

LRUBELUNSUIIS[L]

/pLBREBIEBU/BLEMLIUCRLLY

ybpzLBUL

n

HRBLIM /bR

" r

£ieh
Y ¥

(ev) 7 SG;F:_,ﬂ_\rr:m:,?w_\_u@:vﬁ@@g:ﬁ@FSr:;GwwR@:,ﬂCwrC@G@KBSCPWWQ:SGQW?EFCWGFCCGQWFCFCQWC:WG@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ_u = n o n _ﬂ n < —ﬂ



/40

AFAUHUNS

ad o

vie lasiy

=5

Clag

U

WLY[TY/BEY T BRMT
o ol 5]
RLUBBLUUBEBELUULLELBUBTT
@zm@r@@gu:m@v@mﬂ@ﬂzm@
RLUBBLUUGRELULBREM
Stvr_mcgdazm@r@
:u@rﬁgvﬂnw.ﬁuwrcﬁ/@rccw@g
14 i ™o ©
rﬁvgﬂeﬁrg%mcﬁrmctmrc
® 1 ° pd =4
?ﬁ?@@@ﬁ@.&v\wrmc&@ﬁc
3#r@ﬁdnmnm9w:vm@rmCEMrc
cbE o &
ULLLIEBMI[TITLLLRBUR
=3 (SR
Zgzﬂcg:_ﬁrm@;_ﬁ_ﬁfw\qﬁrc
=817 w@@@@rarm\r;\@nw\ﬁﬁ;\r
©
BL FLAULMEFLEREMA] ELUDGY
4 \wﬂ ” (® ®
wrcz_m$m:_cr@r;@zﬁ—%

RCLAFFLELULRMLURE[TITE
©

newi ¢ LBLir (L
L4 =
RELELUMLELATMBULLBL[TH[TIRLULBLULEGE
n < 3 1 o > m~ 0
@ﬁﬁS@@@.@@@S&mH DETTFLEMR ghr TYERN
2CCR 2 s
wcﬁamzrﬂ@m Swuﬂwamrmwﬁwrmcm \_,mr_,ﬁ_;
BLUBBLUUGBRBUILULL ULRBRE[T BHINLBU
m o ® °oF RV '3
RLUBBLUURBELUULEDMBM ST @W@mwr_«rw@.mm mmmaﬂaﬁﬁgxramﬂ_ﬂpm
<t
UWLTLFL] BLBLIITBREBBELY [ WBALHLEULITIFL[LT UBBBUELUULIBUT
i o A = o o
:wﬁzmnmﬁrcﬂwr_w_cmw@mrc _M
0" LBURPLUBLBULY  09-0€ PLLMZERLE fU T :o:rwomﬁ%mg

MELEUITMIE] BLBQ FLILUT HU 9 Qﬂﬁro@wr&mﬁﬁdw?j flY 81 MELHLE
I3

)

MERBUELULBILURL[TTLEUML @@mﬂﬁﬁ@r&rm\r;\@mm@@@m:mﬁrcﬁmw—.ﬁ;\m
d ®

rﬂCr%?rmCMﬁ%J,ﬂ\ganz Mrcwm\\_mrmc\m [4 K@@Eﬁrﬂ&ramﬁﬁrm
' LI
r.@\_mﬁ_urw\r $r3 0¢ r@ﬁn_;_”mﬂ WFWQW\_%Z.GC

ﬂzwn\mﬂw%@ SLULGHLURE[TITE d ‘rYse

‘BeBIM{BLBLiL
b Q
MYIELCMLIB[LITRYT

w_\C@Er\mﬁvF:\?@ﬁrgnw?;\m

(s¥57) "Leny Lisfage

RN
=4

aZa

T WBHEALLULITIRL(LY
HBRLIH| BLBLAMBAE
51 o

PU[LITARLTISLUCLBELULE

POMRLURBLUURERUMEM]  DUUDLBUML[TITYRLUFLUIELEY gwcrwdwrm@nmzwﬁcmwmaggw@ PUUBLBURL[TIMYRLRLULULY MLURE[LITEULEEBURLE
POBUUMLEU] WML EOM URLURBLUURRELULETTM RLErtiiveeLLy UBRELLUPRRBHMLRUKEGMI BLUBBLUUGRELUBERMLM
! Pk f ;
L UbeLi
v r
LARUBELUEUITE[L]
L LjLItELU/TLEYIEELY RLLELUBM /BLBREVILBU/RELMMIURRELY cvunﬁwgn HBRiM /beLies
V3 ° ? =4 n < 1 n ) n < ? n i .ﬂ —.ﬂ

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



)/ 41

U

Y
We.u. (ﬂﬁWfJ'l‘iﬂﬁNsh’i

a

o

o

AINGIY UHINGBIUTIAA

T

BLITLAMPERLAUL[LLUL|
= o®
LLURLUBITBELUV] RLURR LT
14 I3 1
msfwnmm:wf$mrmcmmfc
MELBILELULULELURRZLBRLBY
pLpecyrebunbeuneel
BRUIM| BLBLILILYALHIZE[L
4 M 12} [
@R: (1910w0oN[3) LMUM
BHLULBLIMBRLBLLLLY
'3
POLUIL] RV BRUIM BLBLIL
.ﬂ I3 14 ~M
MBRLBLLLEBLLULULLURY
3
BITFL{RLUPBLULEGRELUMRU
FLUBLBUBTICLRBLBLILITYRE
'3
BULLULM PLRBLLI] ELULE
FLULRE[LILE LLUMURREIIfE],
CLELAURS UnLELEBLIELULE
3 .U

PEAFLEEUM BRI TRLIEE[T

ELULEHMLUAL[LILEPOMZUIIMEU (1 DY
;
Earmﬁm_ﬁm:msm?mrcﬁmﬁ@é&%
I FUBLUDEUZBBITN] DEY € NMLEMRLBULLLY
p p

LULLIEU{ RLIELBILELUTLEB] RLbLRBL BItbU

HHBUBITRBBIN R Yedd OA %09
p
LUALHLBLIEY] U (Bod OA LBLARHULEEEI
_ p

UMZTBRBEUIFBNLLY LA BRLHBIELULE
RO11 UMBILM LRRBULLULLRIRI RLUDLE
RLUUIGM2IT RLUPLEMLRMALULIZREE
MEe WLM OF LUbBLUUEELELT LARRLIL
9[60s B10¢ RLYBLAGLYIBUNRRLURCHMI
MLEUTLIZE[LDRBZLMLRLBBULLULK BN
L] fE] FLINILRLUTLE ULF/MRE 09 UEEIMLEY
E:Smcw:mo@mgo%@ﬁ;wc WLFL

I Luit ve Y4 233?250@?C3$2~@@
P I 4 ~

o 1
®

RP\SM@Fﬂcgv\mxcﬁxrﬁnnrmawﬁrwwc\a@
' ®
ﬁmcm:_.\urr: € P@G@gmrcnmc:m_ﬁw

LAUBELUEUTIE (L]

‘mﬁ.ﬁrrm_vtc\w*nrwcmmwﬁc

RLLELUEM

LRUBELUNSUIIS[L]

/pLBREBIEBU/BLEMLIUCRLLY

ybpzLBUL

n

HRBLIM /bR

" r

£ieh
Y ¥

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



AFAUTUMT /42

ad o

ie lagiias

VIgyrinie

U@GLLULLUULIMOBLMH] LHii
[E1LRIELULEHRURLIIBL AT
ALUBBLULRRELU ML
T RLUDULUURRELUNSURLY
LbLerIELULENBUALTIELULE
L
MEUBEUIN| BLBLIMBZLLLIM
;
AT DUBLILA] LI ULB[LY
T LgitLULeHRURLUBLLY
UGRLLUBBURLULLULRBRRTBN
BRUIM| BLBLILIYRELLIIMAT
E
BUBULUILULB[LE T MRILLULE

FLEURLURBLUUGBRBELUDBUARLE

3Rr€$w@wzﬁammrn;$
= ~ h

cmmcﬁﬁcﬁmxwr@rwccrz
w@@@gﬁwﬁﬁddm\ﬁr@?%
[4 3mﬂmr$r@3@twrcﬁw_¢cmm
cﬁmrcﬂmxmrﬁ _,\_,rmc\_mdeﬁ:\”k_u
wﬂ‘@vamjmvzwm\% e R{BLY
GIELHALE[TULLRLEIUIEE SRV
BLBLILIEYZEPRRRETILY T

. !

S0" uBap

A
H

Zgaw%mamzm@:mz_gcg:
ULB[LE T HRILLULRHRU

s ~ ] i

2011 ULB[LY T LEIELULEHEY
o ) I3 1
ALUBBLUUGRUNELUBBUALY

ﬁzrnuaw@w_,\r;@wmm@@:@ 1
55 o ® h

BALARLYLAUL WELUPBUAL(LY W] t],

5 ® AP A YA
ALUBYLUUREL LI WLBRE[L RHIMLYY

m o ® °oF RV 13
QRUL LUMB[LIE ULLUrBULHLLULITIAL(LH
I3 w e [ Ve

I UWBALHLEULITIR[L UREUBELLUWIBUI
FLU 6 ROMEUNIE[L] € 2011V feeuiiefL nbu
uiTg] MBU T r[LIUGENTIEMINELLULLRY]

1 13 1 >3 1 .Wu 1 =
pLpeeyrtbuueyi ne g nerLefaufzor
MU 0T ALHLERLLHF[LINLIT [L €9-0€ DLLUAL
° ® o =4 i

RLEFUY 8T HLMLE T WBHAMLEULILIRL(LY
pLReEVItBU
€ :nuze
PREBULY
v

ReLrtiveesLy
n<

ELULGFLUWRE[TITEPBUBLURLUREBLULGE
fLubBUzEIIMEU (€ LI ELULBBERRMBLI]

pLUBBLUUGERELUPBUZBIIEU (znepuw

T WBHSHLLULITIFL[L
P .
ufnjsLeLpnezebey

' ©
ELURWBHRILLULGILULAL[LILE
HRURLIMPLLH|RLU
BULUUGGLLUMULEILLULE
HLURE[LMEHRUNELMLEUAE
HLE[LR T ryreniey
LOLIR[LIBLBURL[L
UHMKMLLUMBRE RLUBELY

UQRELUIMRBUIMAEL[TIBMI
= = ¥

(SPST) "LBlLRBU] ML

HRNIH

]

T WBHAHLEULILIRE 1Y

HBLBLIMBREBLCLELLY
3

QWMRILLULEHRURLIILEI

ELULRHRUDLBUHL[LILBAE

RLUDBLUURERELUDRRLH

8 WBQLH
vy

\mﬁ._.rrm_ugc\wrnrwgmwﬁc

RLEELUBM

LAUBELUREUIS[L]

/bLBREVIEBU/RLEMILIUCRELY

yrzBuL

n

HBLIM /BREICS
Y ¥

" r

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) /43

o

Y
Wy.u. (ﬂ']iWEJ”IiﬂﬂNGl‘H

a

o

TUNAINGIAY YN 1INGIRNTAD

A a

o

BLILAMPRALAUL[TLBU]
= ety
cLueLUBIBLLUY] ALLRR 2L
154 ® 1
mﬁmmmmﬁémrmcmﬁc
nLeLR T
UUPELUDGIBMILIZE[LELEMT
Me 02-71 CUHLBBLLMELY
] 14 \\% oF &
LUMAMLBB] BEMULEDRHT FIL
[ = = .Wu 1 =4
LBV BEMBLBLIURUIELY
ao 14

rm%dmr_\_hr@;@tmrcw/\%rm

puefp
[4 3mdwr$r@§@tECv%rm
CQ@cﬁerﬁwxmrqrwccr;
v@@GRMﬁﬂS:m w_u_(@_.cum [4 fm&
fLuLeneURLUbBLUUGRELY
C—%wrca/\%:uwr@ ELULRBBBREN
BLBLIMTYZELCRRBYILY "¢

a |
ey

[4 rma._.wr:ur@:@.cerv%rm

UGEZRZE UL 01 GHINLLUBRRLIBRELY
I3
mﬁ%rcZm:_,@;@%nmic%&ce@ﬁc
JLBJLS T LLLIZRRER[L (TL00'80
-1 0€°L0) LETELULRILRUA[LI LUbBLUUEER
UJALBLIFRY[LIL YT HLB[LL T cm%;:WEF
HLeLR T (0€91-"11 0091) ARIELULRRLI
Ec%&ce@cm:w;m € MEUTTLL] rtbu
MLBJLB T LLLIZRRLR[L (0S91-T
00'91) HRILLULEHRUM[LI BLUBBLUUGRUN
o vole ~ o =
LOLIMRLIUILYIT HLE[LE T LELIM[LIUMLRI
FLILULE KLBLR T (100'80-"1 0F'L0) LI
I
tLMLeHeURLUNBLULRE V nmc:mﬁgwc
LRUBELUNELUTIE[L]
e
T LBLIM[LIRCLLUELUNEELAIARU ULBLY
/bLU € BRILBLBRALURBLULEE RLUBLLUUGE
.
mE@_&mmcm@:mﬁ@mﬁ@@@m&@@:a#

wm::_w:\_w E> MYrCHLVUTBMIELEUIE Swm&r—vm
3

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RBEELUEM

LARUBELUMNEUIIS[L]

/MLBREBIEBU/BLEMILIUCRELY

n

HBLIM /PRLICS
v r

= 5

yrpzMBUL

(ev) 7 SG;F:_,ﬂ_\rr:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ_u = n o n _ﬂ n < —ﬂ



B UMS /44

wie lasiiy

=3

Eleg

U

T UWBHL
:rnxr;dwﬁ?@w\rﬁv@ddaecﬂ
(6 14
@mdnfcﬂargrwﬁﬁ\@nm@@@z

I3
m\m\r_\_,r@_.c% 8 LELIZRZEL ULM
Sy wer\%rmC@@rGSWr@?‘%
/BEY € BRELEURULHMLERENE

P ! !

LEELURLRLURBLUUGRELY

10°Mt82e [L65-SS hLe nu ST renLenbeunby

wsustLUiluLERNELpEbYg  AUTT LY ST MEALLbEUBURDBUR[LINLIT U
A ~ o m W 1 12

ﬁwwm\;rmmrcwﬁw—wrcﬂ Luuee 0¢ 3ﬂ3rw3rﬂ$r;5m\_ﬂrwm3FSZT@FWR.@C

~

fLUneULLUULtPBBBLLIEMUSL WFWQW\_%R.WC
3Wwﬂ2rommrc_wﬁmvwrcﬂ\%rmcm@ d ‘rYse
Wrcﬁm_\_vﬁrn_\_vramﬁﬁmny@_r v@@@gvm
w@:@@md@mﬁrcdmrcﬁ\@nmg RLEMiiveeLLy

FLLILY ead oA %509 UfLULMLLY

MLYRLUDRHIRBL LIMBIL] BBULLRRLTILLIIAL
o ¥ oo B o6 b o o
WLURRHLALULH[LELURLYEUBNILILALRLY

® ' o~ €5 = ~
POLUURE WLH § GHIMLBUBRRKIBRHAULL

° 52 ¥ 13 (=2 L
WLFL S FLLI WL 0 UFLMITLEUILBZLUALRLUL
FLELURB] RLUDLERLBUMENZAZERLI ALU
POLUURRZMBLLEMEHBILLULEBRAIIRL[L
WLH 0€ LuLizRzE Yead oA 9409 ufLU

MLLULL WITURGHLREULH[LELURL] RLUDLLY
FE e -k °

)

F@nw?w@?w%@@w‘i C
pLyurLLUdee
ELUBBUZBITMGURLEUSE
wCWSW@ﬁermrcmﬁwwrc
v\mrmceoﬁﬁrnxramﬂﬁﬁw
v@Fv@j@@Wd@mﬁrc&r&r‘mﬁ

MYIEMRUIMTRETIGMT “]
] 54 = 4

(SYST) MAMBEM] TBEELL|
NPT
1 I
THLEMLILIRL [LR bUTT
BRI ZLUTOLBLIITLBRE

3
CUNULHLRLILELLUDELM

6 Kv@—wm

\mﬁ._.rrm_ugc\wrnrwgmwﬁc

LAUBELUREUIS[L]

RLEELUBM /bLBREVIEBU/RLEMILIUCRELY

yrzBuL

n

HBLIM /BREICS
Y ¥

" r

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



) / 45

9

V
Wa.u. (ﬂﬁ‘WﬂTlﬂﬁNGl‘Vi

a

o

a

o

a

TUNAINGIAY YN 1INGRNTAD

o

OLILAMDERLAUEMTLUM]
& °r€
ELUGEULTIBELUY] RLUTRRAL
L4 3 1
BU AL LUALRURELY
HUBRUILUY MUTTBRYT
n ¥ (6 L4
BIHALUTSLBLILBRLRVEILY
: _
MLLMMRBUNLE UBENBTTBRYI
BIHIALUTSLBLILYRLRUHILY
: _
MAIMRL[LILLUNPRUBILELY
MeURLIT RUbRYIBU LU
HLBRIBAULIBELNBU T b)L
©
nbreunbuzoiresvuiiby
PLLUZEBUBIHLBABAULIBEY
(dnoi3-Suryoyewr) Brie
LLURLBBBUULIEAUNRLIBU]
® 5 =
rLeuEdbLReLYItBURBILY
£LURLBDBUBILLLUBBLHIE

_\Emg:Cm_d:ﬁ@:Cw@_MWrc
F 5

10 TLBZEUBLL
MLULTBBLBRHENLRGMULILE

™ o e e
aﬂﬁrmmrcm,mwﬁ\w&mrcﬂmrw_ce@
@r;#gzwcrﬂccrgvﬁaﬂraz
@i e h P =1
vcmwﬁWwﬂermrcwnercW\mrm
c@@w\wxﬁrﬂxrﬁdwﬁ_ﬂpmv@zw

@@Wd@mdwrcara;@;\@nm.m
€

MBUR]HLEULILIRL[LH BRBIZLLIELUME 20T

zFGFURmmcww,\_v;ra_ﬁ@G;_._u::@@w@@@sv

BURLHLLULILIRL[LY 6 UHLELBR
BULMLBOLILAMELY
MLEW] LTI MLURDIEECUBLBMMLOTRRITILI
MeBBILURBUN]HLEULILIRL [LHROT
HLB[LE 8 LULIZRRE ULH St RLUBBLULGE

LBLT ULB[TE/REL € PULFLLREMLEVILZLIT
o e F o= o

_,\FG_SURmmcwgﬁ;r—u:@@;:::@&w@@@g

R.@Cﬁw;:\;r;ﬂmﬂﬁr\@ [4 Wh&r@?\%wﬁﬁ
kr@?m@\WWG € r_;z,n\_.wmwcﬁﬁcm\
RB1T PULTLLRLIMLEELURLITIRELURL @m”_w
mrxr@ﬂﬁ@;ﬁ@mrcﬂ@_mﬂwgrﬂ@ BEUIZLEILLU
_._uw@r LBHEBBRRARUUHITITITIIMTEBNRBULL
Y3 n 1 ® &
R.@Cﬁw;:\;r;dmﬂﬁr\@ I Wh&r@?\mﬁﬁ
r@CWWrcgwczw_ﬁw
L LUBRLEIBEBUUEL] nelbne
) =4 < =4

@mrwwf—mrmc\mmrc_ﬁm C@@G\w&mrc.w\_uacn_

.vcmﬁw
perLLeLULLREBRBLULRR Y
o 1= ® ™ © =
R.@Czw\:nmﬁg:ramn_ﬂpm

w@?v@:_&emﬂ@mﬂnfcar&rﬁ
i3

‘mﬁ.ﬁrrm_vtc\w*nrwcmmwﬁc

RLEELUBM

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ

LRUBELUNSUIIS[L]

/pLBREBIEBU/BLEMLIUCRLLY

ybpzLBUL

n

HRBLIM /bR

" r

£ieh
Y ¥




AFAUUUNS / 46

ad o

fe lagiias

VIYNNY

BLITLRM
v@FgrﬁgpwwErmeuﬁj
w_\;mmﬁmﬂewrﬁmrECWmE
@ﬁ@?u@jC@mew@FﬁrS@r;
€ h s s

ELUBBLYIEEMLLUIEMIRLLER

MULCURH ALUBLER{PUITBRET
®

@mﬁrcn_@r&;ﬁ@@@zm:ﬂ@
®

mgr;;:mrcW\a@rmC@@mrc

aw BRMLIPLARNY[LITHRY[L

[E1E], LYLBILY 10°3611 SO

UBLLBLURBLERIENAGRLY
.Uﬂuq n [l =4 1

PULUUGCHEUITUMRUIMAET
QM1 %PE0 F 86°S H[LI
i =
8°0 F 16'9 ULLELBLLUIIBRLI
BIEIZLUTBLBLILBLBLILLBRE

® ® s ”

2011 [P/8W 97°CT F ST'EET

r@ﬂdﬁmdw@n;\rﬁ uLe _._uzuEwer@rCC@@

RUIT L[ LUBEUIBEEHLL] DEITAERR V] MY
3 =3 “mo )
PEAYUTBMITLLUE MEBHEBELARLBLAUE
= = 14 = S =4 I3 o
ALUBBLUUGRL| LI UWLBRE[L BHINLBU
m o ® o F \wﬂ. I3
GRUEL] LUB[LIE ULeUrBILHLEULILIRTLE
(® o o 2 F g
TWBHAMLEMLILIFL[L UERBYLLUWIBUI
MU 1T HenLesfnfzor

MY S 3@352?@3?323 [L ST 1885 RLEI
o © s =1 =

(EYST) ‘RELW TBELLLE

RS
=

AZ=

o

.3%

.W\_u_(@_ﬁ\% 9T LBLIZRRE 1_"_.%%_ €O'SH F 88°9ST ULEABBY RLEBMUY 9] :m\;rm\v C K,Gmnwﬁrﬁ:r;dwﬁ—w\—m .C@.mw@i :mﬂk?rﬁmpm:rﬂ;r;ﬂmﬂ_ﬂmm_
B L% T RLUBBLUUGGLBL BRUIM{ BLBLILILBRLRVHILY bLEeCYItbU BLULRHULEMNROITBRLI RLUELCTIPLUZROLLIR
DLOUTLL[LBEIINLEY HLB[LY  LLMM 0T WHLB[LRI|%09 3611 HiMBRE  HjuLBLILBREtbLeuLLy RLNBEEIN[BLBLIMLYRE
~ 1 = o % " ©
/BEG € BIELLY FLEBURLE 8 WULB[LRI] %PE MLy peLLUrY QUHELBLU] MLiLiipLuspLy  MTUILULLUBBRLBLU] Tt
2 & & i o Ee o g 1 & o~ o H
CU{ MIIRLUBLLULGRELY HeerLLULUNLReL VDY RELMMiveesLy UGELLUNRLBNLAULEM RLUBBLUURRLILUPRRLN
01 ubegi
A
LUAEMZLUR|UPzL
DULMLRLILEELURLILEE LU @tBITLy|
.ﬂ 154 o = w1 (€
MLURB e cuBlMiTLOLeRILLITeYbnLY
LRUBLLUNELUTIEL]
S{LjLieLu/naLeuiesLy RELELUBM /DLBREVIBU/BEEMIUCRELY yrBALBYE BRIl /pecies
3 o ? =2 n< 1 n ) nY ? n ¥ e _ﬂ -_ﬂ

(vt SG;P:rﬂ_\rﬁ;ﬂ:—ﬂ;@?ﬁsegﬁﬁarSr::waR@;ﬂcwﬁc@ScFWWQ:SSNw—.:urcw@rCC@@WFCﬂ@F@KFCH\&EQGOF; € UBLELY
) WU = = .V\m 154 M [l ) = n o n _ﬂ "< .ﬂ



) /47

9

Y
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWiW

a

Y

a

TN ING188 UM INGIRINTA

a a

o

S0" uvup

A
H

Zg&?mﬁﬁo%@xmmn@:
%1 HLAMIRLISURRL] ELU
Fros e
[ELLILM BRUIM| BYULIIBLY
MESRLELUBUTM] LILURLUBLLY

URGRELUBGRUFLUMLEYITYRE

roo
H

WHER SO° UBBRILULRLLERM
[EMLRE % 1 Mrtmisleh
£ s
B LLLTLLOZLIT %01 FLLTTM
slrbreiguees] LLULLBELY
LenmsirbaLursLuueeLLy
MB2LU L RLULELURLTIL] LI
LBBLBLH

' 3

MMYZERCLUTLIIZE[LRLL DEY  ELULILGIE @@Wﬂﬁwﬁ\_m_;;\@nw
P "

[EMEREPCRRFIBEERLBITRBYIL

~BBIIRLURBLUURRELUMBURSE w@jmrcﬁxrmi@ﬁ;?raﬁgm@e
' TRy W i o ¥ o

ﬁ@br@?%r@@@&j@@%ﬁrg CYUILULILECRBERELU
i3 i3

PELVZBLIIRLURBLUUGE
3
SLUMGURTELFIRLB[TELBY[IUITYREIRLL]
1 193 aq =4 = Vv
WF@?% 91 LBLIZRZE BLUBLE RLBUY
LBMIRZEZLTI RLUBBLUUGBEBRRZE BLUDLE
:q.@:,@wmwm_,nﬁm BREfLL [ RLUBBLUUGELBLT
BLOUAL[LDEINLEY (SUB Gt LML) ULB[LE
o e ol p o
/BEW € greLes \EvaGrZWGr;rmﬁwwH
© H

3@@%3@@%$f§§5rcﬁw~mc@@wrc

rmCWWFCchzw—ﬁ_u

MeYi ¢
14

\m._u_.;rm_vwﬁc\*nrwgmwﬁc RpeeeLveM

(ev) 7 SG;F:_,ﬂ_\rr:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ_u = n o n _ﬂ n < —ﬂ

LARUBELUMNEUIIS[L]

/MLBREBIEBU/BLEMILIUCRELY

yrpzMBUL

n

HBLIM /bR

= 5

£ies
v r




AFAUTUNT /48

ad o

T lagilas

VIYNNY

MLURE[LLEUELULRTBLILL[T

\O-U =
ULLALZETT PEURBWITH]

& n Mv 1

MGILLUBKHITbRYRLDLARLY
rbu @wwq_vcgzm%@mcﬂ
Wi TIAE zeTi pLerlney
£LURLBNRLBULLLURBLEN

MUUEUITE[LIEBIBILUELY
AT 201 [01SI0YD [L¥zE
2011 UM{ ZBMEE RLUDLENR
MEPBL TING BOBMIENZUI

_&C_H@r&r;;@nmnc;a:m;
< o PR

AZ?

DLBG %HT0 F 8E'S ML %1€0
F 8S°6 ULLRLBLRBITBRUI
BIEIZLUTBLBLILITYRENE BUT

o ao n I

BLBLITBR LU UMDY
o wu.ﬂ = I3 1

3
00" WBuLtLUBBLERN

)

s

MBLREMELE TAT 2LII
SO LBuLBLUBBLERIIELREG
PBBY [0101SO[0YD [LBRL VIS
S0 WBuLPLULBBLERINLRG
PUBLUM] RRILEERLT ALLALE
RLUBLEM[EL] MYRE INE

2011 60" WBLLBLUTBULERILM

BLBB %65 T F61°L L %11

:u_(@_.cnm ¢l LBLizR%Le WLt 09 pLUbBLU
o e 5 ™ o
ueeLees m@@@@?gvm:;;@wﬁ@ _\_vr@_.FE
) = ® o )

\v\m@ S m@ﬁvrm@\mnrna :mﬂmrcnmc:m_aw

" i
Fmvcmw:_;wc:w_.ﬁ
ftY 0C NEHLE Fw_wmwﬁcdu NG 2811 _mr@_,nn$
(orweoA[3wouLiou) BUTBLBLILMTYRE
"

reubBUMZEI 1L 11 REMLLACYILLRE(T
C AR ° V¥

Qufe
BRBIM] BLBLIITBRENU
14 ao ] U.U

panfizO1 T WBHEHLLULIL

(6661) Mnd % “‘edQg

O ‘SIO] ‘souo[ ‘IN[[BM
HRRIY

]

sa10qeIp 7 2dK) yyim uswom

RUII T w@mp:rn:r;snmmﬁ F8L'L ULLDLBURUBTIBEEIU[  BEUbBURL vy ¢ wa@p:rn:r:snmm pamfnjejegeepr  pue uowom onwdok[Soutiou
Z:@@mamsrcagﬁénm NEE&@;@% negiLeset Zmoﬁ;wc BRUUUL[PRRAEREIRLLL ur uonisoduwios £poq pue
BLLMIE LLB[LE T1 LOLIZRRE BRUBRUAL T UWBTR g nyse RUTIRLUBLEDRRILELLL SI10708] ST JRJNISLAOTPIED
M{ WL 09 RLUBBLUUGGLBEI pUMHLEMLITIRL [LRLLM beLsuLY GBULB[LL TT LLLIZRRE  UO SUD[EM JE[N30I J0 10035
AUBLR/ME ¢ BrLELRYIELU ALB[LR TT WeHRtiRE[E BLEMMiUERELLU MYILLUBHLAUBEMI 11 ureci
LAUBELUNEUIL[L]
A{LjLieLu/mzLedieeLy BLELELUBY /PLBREBIEBU/BLEMIURRLLY wﬂunzwsm HBLiH /eegie

(ev) 7 SG;F:_,ﬂ;r:m:,1;$@;ﬁG@Gd:HGFSr:;GwwR@:,ﬂCwrC@G@KB—pCPWWQ:SGQW?EFCWGFCCGQWFCFCH\&E&G@:; € UWBLELY
1 -ﬂ A = _ﬂ\m 14 M n [} ﬂ.ﬂ = n o n _ﬂ n < —ﬂ



)/ 49

]

o

o

Y
Wa.u. (ﬂﬁWfﬂ‘lﬂﬁWiW

a

o

a

mr@vumwﬁﬁ%ﬁ?rrmﬁﬁmrzr.@
CRBILEEILRRRLUNELY
URGBELUREBM LBLT DETINELEY
UrELEUrEr] CMi nhemHeeLy
= 573 14 ey
m_(c.wm_&nrmgﬂ:_ﬁar@w@@rm_ﬁr
® =3 ]
v@:@@md@mdwrcdﬁrarw@;\@ﬁw
®
3r\mﬁ$v®d3$mﬂ\m@mrcﬁmrmcw@
$2_@C3w$: PBITYRBIYIEIRLUT
o ' L
BLBLILMTYZEBBUMIE BLURBLY
®

UGGUHLBBH|LULWIBUR LY
" S «

0’1 ¥ S°0 BBBLALUBBLULGRY
g:rau:%rcércce@gnmc
.ﬂ n o .U 1

M DBITBRLIBMIRLUTBLBLEL

| =) M
MBRERVHILLALIT (HRYT ¥1-7)
[/Ioww 7°7 £ 7°0 bB¥e A:@md
v1-0) TTF ¥°0 bLBL (HEUYI
C-0) TTF TO bUBL FLILU
o@ﬂ:amnm?c%&ce@ﬁnwc
R 3811 (e ¥1-7) [/]oww
8 TFE€0rEBE A:@wﬂ ¥1

-0) 8'1 F 8°0 bEBL (EYI T-0)
81 F S0 PIBLELULRUGRDLY,
BRUIM] BLBLILITYZERLYILY

4 M n .ﬂ 1

RLUBBLUUGBBUMLERI]

LyeLrRR

MEEIELUNGHULUITZLLUBEI WLHLU ORI

UL ZL[LILMALMULRUIMELHULILITRLLERLT

BBUL] HLBNLEUBE] (9SEaSIp SIASAS)

ALUDLEDGRWITUBUILILZLULALILLEL] BRUI
BLACLUALLERL (LY URRBYLLUWIBUI

%01-L ' VAH B3¢

[t €8 F $'29 RUBInLE MU €1 daufizer

MU 9T RLEHULGUBILIBURLIT T'8FS 09 RUEI

he nu ¢ vfaufzon ne v euebnbnes
U T WBHLRLLULITIRL [T LRRL BrtbU

pLBeEBrebu

V inuze

nwcrw;%@&;_@Ecmw@@@_\;@

.@Qmﬂ:wararﬂu;\@nmgwﬂrﬁ&
3

mrcm.@zazmﬂﬁwmrcﬂurm
UeRUMLEER{RLURLLY
CQ@erRmc:m?wﬁﬂmﬁmﬁE
Gmr;rcwmrca;m?v@\ﬁ

[SZ0

3du:r\_mwm:;_.25rcﬂmrm

(9007) 'Te 10 uBISUN

B
1=4

AZ=

‘sojoqeIp
7 2dA) yim synpe ur [onuod
OTY9A[3 JO 9ouBUIUTRU

o) 10} Jururer) 9OUEB)SISAI

TunaIneds unIneqouiiag

a a

o

BETIMMIRLUBBLULRRELY Ec%rmco@m;wcﬁ%;g peerniveetLy URRELUBGRBNLAUKEM PAseq-10)ued AJunwio))
4t Kw@_.mm
SO uyuRdLUBBLERMI
LARUBELUNREUIL[L]
L{[LjLIELU/MALEVIEELY ReEeELUBM /SLBREWIEDU/RLLMMIURRLLY cwun?,@sn HBRIM /beLies
3 o ? =2 n < i n i n < ? n ¥ _ﬂ -_ﬂ

(4 SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
.ﬂ = V3 154 M n N ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



A UMS /50

wie lasiiy

=3

Eleg

U

(LRUBELU
&
FLRUBBITBRUIBIIALUILILIL
"
MY2LABRILURLI BRI
BLBLILILYZLRLHILLIMIL] )
k; ;
(neyi
Y1-7) [/IoWw '] + 7°0 b
(MeYi ¥1-0) I'T ¥ 10 bOBL
(Meyi T-0) I'l ¥ £0- :fmw
EE%&ES@E%@;F
R 3811 (REBI ¥1-7) [/joww
0’1 F 40 bBBL (HRYI ¥I

-0) 0°1 F ¥°0 bBBE (REYI T-0)

€T LILRRIILYITE Y] RLUBBLUUGRUHLEL
M| RLUBLLUUGELNDU MLILULPRIHBRLYALY
m o o % I 13
PBLULERUBUZLI RLUNBLULGRUHLEE
M| RLUBBLUUGRMBUR LMY HEWVI TI-€
P o o I L4

2R2L (9seyd QOUBUSIUIBI) MLEBBUZRRE

8l € RBLUARLUBBLULRE BiL/bLW 8 B/
I3
1 %S8 3011 %SL bE NI T %09-0S BETINLLY
RLY T UWHLB[LBHMBIET ULH § LBLIZR3E
® i ~ e T e
LILIMBREDENMLEVBARUIBRELUMUINL L
wy wm::wEmwtc:msrcz_mm%@
HEM3ZAZE2LIT UL Sy RLUBBLUURERLBLEI
R MLHUFLUBEIINLLY FLBBLIIRLUNBLUURE
RRZE WLIL S RLUDLEFLRITEZRRLRLYITRUAL[T
WLB[LR/REL T BrELLY UFLULELID
® ' ®
L] FLLBDEITMITIRLUBBLULGBLLUMEUTIEL]
® I m o

(wei3oid pasiatedns-A10jeI10qR]) MR T

14

-0 2pz¢ (oseyd L1ojonponur) HBMELIZRAE

LRUBELUMREUIIE[L]

\m._u_.;rm_vwﬁc\*nrwgmwﬁc ReeeLveM

LRUBELUREUIIS[L]

/PLBREBIEBU/BLEMILIUCRELY

[

HBALIM /PRLICS
v r

= 5

yrpzMBue

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



)/ 51

U

o

o

Y
Wa.u. (ﬂﬁWfﬂ‘lﬂﬁWiW

a

o

a

ragﬁ_\:xw& MY ¥ LEUULME
[ (] = 1= i
BLBLILITYZEVBBBMIEIGRYT 8 U
o = =4 I
Lernm 3@%: 8 2Lii 3@%: ¥ BLU
v\%rmcm@mrc"»@?r@ndwmnm@w
i BLBUE[TITE BILLAUKELU
© ° & ~F =
Qazr@cxﬁ:&hggc
aﬂ ® (®
EMizeI vm:vwz_,n;@;w:
03 v@:@@md@mn_ﬁc“_@rarmﬁ
3
;\@mw@@@zxﬁh—uwﬁwcrmcmﬁ
GHINLBULCMLDETTTLITNELLY
\W ® o

UMELUZBTITFIULNLEBUMELY
od o

[EBLRG FLEWI 8 | %90
F L'8 HLILMEMIWT (HRYI
> \wﬂ N 14
¥) Yot 0FS 'L FLL %S0 F
['8ULLDUBLLBITIBEEILLIZLUT
BLBLIIBRLRLBILUMUILY
. :
nebun| A1 (MBYI 8) %T0
FT9 HLIRLI (MRYI +) %0
3 =4

F 69 LI %80 F '8 RLUBLLY
UBRLLUMRUULLNBBLEDRLEBIL
MBUR]PBITBRLIBILILUI

h =)

BLBLIMYZERBTILULEMM
. !

M{FeUBLRGLBIBU UBRBYLLU I
[L91 F 695 RUBINLE MU § HLHLL

pfanfizuon nu ¢ nenceaueienbes

b

;.@cw@::@m:n:rw%w:mwc:_wo._
FILS mmﬁ_.#@ MU S HERLERLEHEN LB
MEBU MEIBLINERELULLE B 0T HEMLE

T WOHAMLLULILIRL LN LRGLBIEBU
bLEeEWIEBU
V nvze
;wcr_w;:w@%;wEcmw@@@sw@

RLErtiiveeeLy

HNEIRRREMELIT
® N 4
RLUBULUUGEHLILUPRIH WAL YRLUNLLULGE
WrtBUzLIT Bl € LKL BIb/MEU 8 FLLBDLIIMLILI
H 3
ALUBBLULEE HEDRAUIPGLUMLIL 8 DLEMAL

BVULCBZBITELBIMLILIUR _\rr@_.nm\wm&
S o L F e

e

L4

8 RUIT MLEYI ¥ LULIZAZL

M| veerLsrinbney

£LUZLTIBRUIM | BLBLIMYEL
3

nlncucLueBRLUNELY

)

ce@wer@F@zrch@Kﬂ

(9002) 'Te 10 eZNER)

n

HR/INM

]

‘syuaned sa1oqeIp

7 od4&) ur 9s1019%0 ULIO)

Suo[ Jo 109130 o1joqeloU AY ],

o

a

TuNa MG uUnIneaeuiag

o

‘mﬁ.ﬁrrm_vtc\w*nrwcmmwﬁc

RLEELUBM

LARUBELUEUITE[L]

/PLBREBIEBU/BLEMIURRLLY

ybpz[LBUL

n

HBLIM /BREICS
Y r

" r

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



FFAuUUMST /52

vie loasiy

=5

Elad

U

pLIooA[3II],

“1A7T Y2EBLALLBRRLI
@fv@j@@@&&ﬁrcd@rar:h

€ =) o
P@nw;@?n@@mrgrun@ﬁewd
8 LLRIRZEM] CIELILIEBDLRE

Pr%Cv@Pﬁ@ﬁW@rCﬁ%rmC@@

n o

eLUBBU HEBYI § 211 LRI
n 1=4 14
t RRBEM] DU APLIIASLLL
3
2011 TAT beAMBBY
LLUMPEBBINBUR] HULLURH
137 i aU

200" UYuRbLULBLLERM

rPoo ™ ©
H

/bEUY € mzrﬁcemd;r%cv@_rvw:vw:_,nrﬁc
© ' ©

UpELURLIT wrgawM;r@_.rE 7 BLEKWRE WL
= 13 rd n 1 =

06 FALMEZE[TRLUPLERLBUMGMRLTT BLUDLE
3..O;©rcgnmnmgﬂmﬁr@—ﬁm\@_amrcﬂ%rm
UGGELUM[LBLIRY] ULY[TE ¥ Uit ULH S

Fd ~ =

3Wr@ﬁ§mnw_,n@§@£ ULTL ST pLUbBLUUGE
Z ;

Leei Cmdﬂ.ﬁr@?\% 40k .ﬁr@?%\v‘%@ 3 mnrm\@

CRIMLUUBCRFLMELEBUMELURE BITRURET
&ﬂ ® = ®
Apmys-axd ur wexSoxd Sururer] (i FRRBILLL
REBURLIT PRLBUDBU 91-0 WHLB[LEM]
FIVCWWFCRWEF_.@
@@mdﬁwargrﬂﬁwwmaa
®
@;:mm@@r@Cmm_(c_am@fvg@@&_,nwc
o ® ) (€ 1 o
r&@@v@FRQWd
Mrcﬁﬁm&Cmc—h:mﬁanG: _wr@?juﬂ*u@@md
@@G_\_u@ww @fﬂrgﬁm%ngznan [ MW¥RE
@wnﬁrggrcddwmcﬁ\cammmrﬁ wrapwn\w_h
®

GHIMELUUNE :rﬁxr:damwveﬂrmrg@wwmww
\mV ® = 3

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLELELUEM

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ

LARUBELUREUIS[L]

/bLBREVIEBU/RLEMILIUCRELY

yrzIBuL

n

HBLIM /bR

= 5

£ies
v r



) /53

9

9
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWTﬂ

a

Y

a

o

a a

TN ING188 UM INGRINTA

| LULZLURMIBLBLILIYAL
_ E
BUBHIIALALUNYLULRRELY

beiIBe I IIZLUIBLLLL

MBZLBOUELNLL MLEYI ]

LUCIRNRE ULB[LR/ML € Bty

UFLMLEMBIL BELUMUIE EMLY
E

DETIMMIIRLURBLUUGBELY

Wrcﬁ_ﬁ_,nr 35@_%5935 [£08-09 Zw\:ummg@ MU S 3@3r@v@@$m

DWWDer\%rmC@@Nwwm;ﬁ_&i 28111 [T 3@3ro@_\wrn¢\®m 1Y 9¢ 3@3;@

SO :_u_&GGwrc_ua:m@er?RZ(m@ 4 $@@P$rﬂ$r;5m\_ﬂf@zm@ﬁwmRH@\CCr@
=A== " o n = 1 1

M R.@CPWF@@@@SG@@ BLReEYrtby

TMR.LY BUR]PYITBEYI V inuze

BRIRLUTBLYLILITYRE BV T1 R@Crwdvrw@ﬂazwwrcRv@@@$2§
& M '~ » ) ! R 1= <

Rmvmwﬁﬁcﬁmrcﬂw:vrw;zr ReerriveesLy

TE WHLB[LEDG LT WKLY[LE
e o I ~
RjRLUbBLULEEELUBRUNBNL LD
¥l ¢
ZULULALUNBLULERE B/M LU ST-01 epiNLLY
" "
BRADETIDALIINLLUUMRLI RLUBLERLLUHEH
2071 BLUDLEMBITERLOLIZRZLNLE ULH 0T
1190319 91240 LURVY QHINLBUBERHULY
"
MLLLUM DRBBILNBU TE-91 WHLB[LRI]
= ' e o

sy

@@mdﬁw@r@rmﬁﬁ\@wwnwﬁm@
3

ELUBBA.RYT 9 LULIZARE
FLILULPRIMBREVUMELU

© & ©
PUK LI ILBYT 9 LBLIZRRS
Cﬁtc_ﬁ@;n@m@w@w;mvww
3ﬁ3r\_mij_.ﬂ.§wrcﬁmrm

UGRELLUPRLLMLAULEM
L4

's930qeIp 7 2dK) ypim
S[enpIAIpUI JOP[O UI Suluren
pasiazadns Surmor[oy [onuod
OT0A[3 pasoidur urejurent
0} JUSIOIJNS Jou I Jururer)
90UB)SISAI PISLqQ-OWOH

6 W ﬂ@—wm

\mﬁ._.rrm_ugc\wrnrwgmwﬁc

LAUBELUREUIS[L]

RLEELUBM /bLBREVIEBU/RLEMILIUCRELY

yrzBuL

n

HBLIM /BREICS
Y r

" r

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



FFAUUUMS / 54

T lagilas

VIYNNY

BEUIM{BLBLILITYRE
14 ‘M ]
@@rw%wmrcwﬁjmr;r@n@;m@
ELURLBLRUMELUBBBMIERL
® & 1 =
$Cm$jm?3ﬂ\—mREFPEWrC
FLLIE
I
Kvedﬁswﬂ\@wrcﬁ/%rmcmwtc
M| RLUBBLUURRELURFLEIHL
ELUM[ETRCERRIMELBYBELU
N = =
memwﬁﬁcmwrcﬂmr._\zx_uéwmﬁ
vw:_,ﬁrﬁcvav@% 3f@$ﬂ@d3$

RLYALUDLLUUGRELLUMINY
©

nBu T buden eyl
®
Tl 2011 9 HjPurBhrenyae
®
QLU BRUIN| BLBLILILBREL
L4 14 ao n
FLIEL] BEME LBUMULILNLERE
©
BLBUBTINLLUTLMIE] 81T BLUDLE
PRADLUMLLZUIHLALL
BULGHINLUUNRLDETIMETINLLY
gEn s

PUMCEALIIURIALUNBLULRR

& I = m o
RAZCH]UDULUIZEIT TM MU
MURWIeTt TM®.LY Moy

mj, ssew Apoq ue9] DRANEMI

ELUTL] _,ﬂcmr_,nXﬂw‘w@wcﬁm\@wmrcnﬁzﬁe.@cﬁ
gLd rm\pma._rm:\mwy_n@: ELULBHLUSETITE
ELUTLMITBLEELUTE qu@,_w% 9-0 3R3EL)
R@;ﬁ@m_m_w@w;mwmwﬁh_ucﬁmwc I wurnmnw
~R3E T M LIMTIILAULELU
o &
rmcwﬁcgwc:w_ﬁw
@@m@c@@:;@n@:mxﬁpwar Hefbne
o 14 = ] = =
RLYLAULELUILEY] It] % 01-L O'VAH Y=L
/B 0F S -LT < TING [IMLRRLYIBU
(dnoi3 p :wrei3oid jonuoo
® sn[d sso[ JyS1om djeropowr) UH ULHLBBELU
®
MEEUTiL[L eV bBMUneunbuzpii (dnois
Y3 WV 1
M LY :Sururen ooue)sisar dAIssaigoxd
Asuui-y3ryg snyd ssof Jygrom djeropowr)
Srwvw:;;:mrcﬁ_%r%cm@wvc;m;ﬁ.w

C\mﬁxrmﬁ@GWrc;mcdﬂw_.ﬁwﬂmwﬂ;vm\uv@@@_\pnwc
3 T

@Ru:mmwrm@w\@m?mrc ELUTTM 1T v@j@@@@mﬁrg r\_.mi_,ﬁwmmrcrw\_v @rarwﬁﬁwumaﬁam:m\@wmrc (S007) Te 12 ueISNq
1 ®
rﬁﬁﬁjr%k&ﬁ@r@ﬂ@$_ﬁmvww BLBLILITYZELCALE[TITARL[T wﬁzwf_\_ur@R@FP&EC@FWrECMerPMWT .mrcz.mv@_r:m\*w@\%w@: 3&..“2\”3
i © v
LARUBELUMSUIIS[L]
L LjLItELU/TLEYIEELY RpeELeLUBM /BLBREVIEBU/BLEEMMIUERLLU cwcn_._.ws HRRIY /beLies
V3 ° ? =4 n < i n 1 n < ? n = % .ﬂ .ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



)/ 55

U

]

9

Y
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWiW

TUNAININY UN1ING1aNTAD

a a

o

Sitwgwwi\rnra@aﬁc?m@r

Y < Y3
LIEGBULB[TE ¥ M 2L1T MLILLMRRINTLIVYY
L p ) [ I <
m_(c_._«m\_mnr An\mc@wm 0C-S0 IEQMW reyeiy
0°€-S'T LLWUILMLILN) IR T %08-09 beii

i I3
MLLU B € RBLURLUBBLUURER Bl/MEW 01-8
3
S[INO [eUrOpqe ‘syoeqyory sdoown [[oqquinp
‘s1mo daoiq [[oqquinp ‘mor y3u-dn [joqquunp
‘(SIySrom apyue) o 391 SuIpue)s ‘Mol
19A0-1U9q [[2qquinp ‘ssa1d Jop[noys [[oqquunp
‘($1yS1oM J[UR) UOISUIXS Fo[-o[TUIS
pajess mﬂ\@;mcnw_a;r\_%ww:;;:wrcm«%rm
C@@?T@%v@iawmwmrcﬁ/mrmcﬁw@mrcﬁ/@_r I
WHLBLBR ALY rLgewubiLLarieLy
MEW] PRUBUIEBU (MBYT TI-9 20RE) ML
$v@43$wﬁwerv\%r£C@@Qc CURRRE

_,nmczm_._uw
Rra?rﬂpmﬂkwnﬁpm@@w\: \W\F@_ﬂ%\v‘%@ €

mn:k@:r\_mwm:_.ﬁ.;:wrcww%rw_c@@mrc w\_uum_.r

renuaod uoneyudwaduy Sumyog prdweg

/s1sAfeuy Surpury ugiso( Apms 2A33[q0 soyIny PPLL
I N N N N N N N N N N N N N N N N N N N N N N N NN N N NN N N N NN N NN N N NN N N N NN N N N N N N N N N NN NN NN NN NN NN N N .
(ev) T SG:P:rn_ﬁEmn?w:_us@@iﬁ@ﬁErﬁpsnw;w:ﬂcwﬁc@S@zz;gwa::::_wﬁcv@EG@@ch:cnaEaen:ﬁw ¥ UBLELY
) .ﬂ d W3 154 M n ) UWU I3 n o n _ﬂ n < .ﬂ



/56

AFAUTUMS

ad o

R RATE

2

Elag

Y

2011 TJT ‘[o10Isa[0YD
MYze2ui :mm@:m@m
I3
RLLUBLLR T WBHAFLLLULIT
mn:m:i@:@@c&;ﬁg
g =)
BLBLILTYRLBOOHEBITDRM
©
[t], LEYI ¥ LULIRRZL GHINLLU
1 =3 ‘W I3

PEARETIBALIINLEBUMELU
o =

BLPE [P/BW § F Lp 1 F[LIP/SW

91 F v0T bRBBBEREIM] BLBLIL
:

MYRERBRILBRLI %0 F

'L A[H %L'TF €8 ULLbEBL

v@:@@md@mﬁrcar@r\,ﬁ;\@uw

mmgrt@‘wﬂzr%cW@FZ:vWﬁ

MLLUUMIEBUR|LEMM

UMIERUREINLIT (LU & HEMLERLEELUULL

UGENLRRLYIBU) MU F HLRLE T WBHSL
ALEULILRL[LbLREE BEbun cLUULE

bLRee Wby

V ireze

REBULMBLRELYIR ELUMEb RLBUNET

nReLrtiveesLy
n <

HEWI TI 28116 9 ‘€ chdﬂwﬁwr?ﬂCr@vGK
54 3 ~

MG:ch:w?Hr\Eﬁ@t SWOIPUAS dI[0qEIOW

QILINLOUBGRBLIIMLIINLEL RLUBLE
®
HEBBL O'VAH MYALULLEMHILIZE[L

BRUIM BLVLILITYRLBLLRL] ELU
> o ®

~B17 Wr_\_vr@R@POGWrC;\MWer@P@R”@c

UKL
° e

MUMEULLUNLUTIL[T] Mev] rtbrneutby

.w_ur@_.r% 4 Cgﬁmdﬁ\\wﬁcr@ ﬁr@?\%\v\%a I

.@m@;raa
?@Qﬁ@er@E?@wﬂ
P PBUGTLINLBUDG B LTTRNTT
TR "
Rrﬂaczmrcﬁceagrcc
= [
w@?ﬁg_ﬁrn@cm\wrc

PERBMITRUIMALTIGMI
= = 4

“STI[[OW $99qRIP

7 2dKy yypim ordoad jo
uonouNy J[OSNUI pue SI0j)oe]
Jrj0qeIaU oY) U0 Jururen
y3Suals pue doUBINPUD

JO $11JoUdq dAIIR[AI AY ],

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLEELUBM

LARUBELUEUITE[L]

/PLBREBIEBU/BLEMIURRLLY

ybpz[LBUL

n

HBLIM /BREICS
Y r

" r

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



) /57

o

Y
Wa.u. (ﬂﬁWfﬂ‘lﬂﬁWiW

a

Y

a

TN ING188 UHINGIRINTA

a a

o

LRUKELULL

= °
LBLIRRZEVRBUELULR
Creﬁrwvmgﬁmwn_\_mrczwﬁﬂ@
wrcmﬁMrmcmwrC@KGKMn@

@Cmgjm_._u:n\_%;@?m\@mrc

2ak
pLULfaWL BRI bLARIP/SW
01 F 651 PRUBULLUDSH
IP/3W 6 F 091 ¥RBIM | BLBLIL

MYRERVBILY %E'0 F 'L T[T
o & ' o

%E0F L'L ULLPBBL bBIT8EET

@mﬂwrcar@rm\rﬁ\@wmwwgrt
© h

@wﬁﬂg_\@cﬂ@?ﬁrgﬁg;rﬂacz
I'd ® =4

®©

BULALI] 107 WBLLMLUL

fayLRIELREH LM TAH
Fo
seMLUiBLLERH

=

2811 [0 UY
.Uq
[EBLRGREBL OPLIDOAISLL],
2011 14T 1019S9[0YD MB=E

2011 70" WBLLBLUTBULERTL

neLpe bevursfhineey 2Ly

| 4
®

MEW] ULTULB[LY ¥ BLLURER] HRYI
¥ LULIZREL ULB[LY/DEW € BILLUDRHICY
e lETET e v

], Joru 0815 91940 LI, (Sururer) souBINpU)

GHIMNLBUNGRMLILHWLILEBUMELY

‘MV ® =

LRUBELUREUIIE[L]
PETIFLEDLRRULL ZE[LILLZL RO
BLEBDEU] GHINLOUDGRBUTBMILLY ULILU

13 \W 13 = 4 Fe
MEZILLEZE[UMITZLMULRUIHEHULUIIZLLE

v N
] BLUMGHUEITRLLU T MBRLL M| LITZEY
MUB[LALLY ZLUDEBMILBIL| LU BRBIWLA
\smo =2 ) < 6 I 14
CLLUGHINLUUMN MLEULILIVEL] PRRRLULBE
) x_w:\ 6 = 13

ARALI|fEbLRRLYIbU UeeBULLULLIBUI
[L¥1F6'LS RUBINLE MU 8 HLHLY
panfyzoiing 6 nencepLein (Sururen
20UBINPUI) GHIMLBUBELILUDUILLY

3

UpIBUZLIT [LTT F 59 BLG FLW 1T HEMLY

panfyzon e 11 nerLeRLshrE (Suturen

(S002) 'Te 10 eZNER)

OpHIASLLL 100" WBBRMLUBULLRMI WURLIS) QIINLEUDGRD ETIBRTINLEY BRIk
i ®
LARUBELUNEUIS[L]
S LjLItELU/TLEYIEELY RBEELELUBM /MLBREVIEBU/BLEMMITUERLLY Evbn?@&@ HRRIY /beLies
V3 ° ? =4 n < I n i nY P n = % .ﬂ .ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



/58

AFAUTUMS

ad o

nie lasiies

)
8=

U

snuissye| ‘snizoden) ssaxd 1opnoys ‘(quiof
JIOp[NOYS 9Y) JO UOIXI[J [BIUOZLIOY) SSOIO
1890 ‘(s11e10303d) ssaxd youaq C:@r::;n B
3 i
RLUBLERLUMELUUGRELUFL[TINIT MLUTTEL]
1 ~ o >
MEHE ULB[LY/B 9 2011 S b H[LINMIZLI
o o >
Bo/BLU ST-0T HLB[LR/BR € ZULURLUBLLY
3
ueeregi (AydoniodAy) QHINLYUBGRBLIA
g ®©
PEMIGMIBLIEUMEBEIE € WHLB[LEH|MEULE
N 14 1 1= I o ) °
MLIBLILLEY] GHILUUHULG[IGMT GHINLLUY
o 3 4 ® o 14 I 4 I3
UMELUMLY] BLUBBLUUGRELULHBIIEARL]
= Y3 ™ o < I3 =4
6], 2LDLROLYIBU ULTIULB[LE T BLEUAL
I3 1 o o 1) 1
M MeYT ¥ RLUDBLULGEBLLLT LLY[TL
= et o o
/LU € PRHIGWI] LU (Sururen y3uans)
: .
GHINLEUMRLDETTMLIINLEBUMELY
)4 4 o =4
RLULBBULB[LE ¥ FWLH 06 BLUMBLY
® o 6] = ™ o
UGGLULINEE ULBLY ¥ UILWLIL § MLOLT
MMIZEIT UL ST RLUBBLUURERLLLT ULB[LL

/BEUY € BRLEY @:vﬂanCv@P:gRrﬂaCXWrc
£ F r« =

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLLELUEN

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:ﬁs@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cWGFCCQQWFC:CQMC:M@@:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ

LRUBELUMREUIIS[L]

/MLBREBIEBU/BLEMILIUCRELY

yrpzMBUL

n

HBLIM /bR

= 5

£ies
v r



)/ 59

al}

o

U

Y
We.u. (ﬂﬁWfJ'l‘iﬂﬁNi‘l’i

a

o

a

o

JuanIng1as unIngaouiag

a

o

PT-C1 ALUBBLUUGERBK M| L TL-09 AUl T/oww L] COMUNLLURUPBABIUICUNRURLITIG L prej g 72-09 AL EURLY
' ' ©

[3 r ‘Te 12 eIyd21ua
PUBLRCBRUIN|BLBLIMYAL  FTLI LBtuLiineypLubeLy  MOALE TUBALNUUALLALILIBL[IHECLBU PULUURRLLUBYURLURLTT (#002) T2 39 BrgooIod
® ® n
o ¢ i HRRIN
RO T WBHEMLLULILIRLLY  UeerBMMIE LS pT-gl Tioww  MRURTINLITAG STAREALEMBELYEU ULIIBEURLUBBLUURENEI =4
1 ' ©
® 'S939qer
M| BRUIN BLBLIMBRLBLELY v'1 F 70T LufIRLubLLULee bLReEUYItEU BIE] L% YT-TT UETTREURLUY Panp T
* I ' “ 2d£) y)1m USWIOM UT [ONUO0D
QUL LLB[LY 9 LBLIRRZEL  ELUMEU 2OURID[0} a500N[3 [e10 g -MYSL  pOLUUERLLUBBURLELMY . .
9s0on[3 uo ururen) JSI10IIXd
WLBLR/BEY € BIELEUALY LUBBHBRRIM] BLBLILITYRE BRLBURY  BLUMLBBLIILLIILUBLLY
3 ' ® N H
S QJoUR)SISAT JO dduanjju
BENITIIRLUNILULRRELLY RUBILUDBUBILBUMLLIM RBELMMIUGRLLU  UEELLUDGRUMLAULEMI sald il
11 uvei
MLLIBLILILEW] QHINLBY
i o® )4 ®
FLUDQ[LEMT GHINLBUUMELUMEY] RLUBBLY
~ voF 6 = e1d o e
UGGLLULHUWIEMRLIL] ZLdLRRLYIBU
< I3 (6 1 n 1
(suowoy sdaoiq)
UoISUd)IXd 39] 3977 SISIRI J[BD ‘(SLIOWJ
sdooupenb) ssaxd 39p czwd\_vr@:n.@
RLUBLERLUBBLUURERELUZYI (sdmis) afosnu
[eUIIOPQE 2P{§ UOISU)Xd sdooLn ‘Spno
sdoorq ‘(sposnw yoeq) umop [ind ‘(1s10p
LRUBELUNELUTIE[L]
L{LjLireLu/mzLEuiEELU BLLLLUBM /PLRREBIEBU/BEEMIIURRELY yrpz[1BY neRik recie
V3 ° ? =4 n < i n 1 n < P n e .ﬂ —.ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



AFAIUMS /60

T lagilas

VIYUNY

BEUIM] BLBLTL

g .

;\w&nwgm&;n\@mrce@; C@mwe\:

Saﬁw?mrcﬁ/\mrmcmmw_.ccg

GIUIUCHURBIPLUWUCH[LIZEI
w =1 S

wrC:me:v;Fr@G QGHINLLU

1 n \mﬂ '3

DERADLTIMEITTELLBEMT ME] L
» r "

rlrieunibu
MY T MAE[LIICYMO[LITHALL
; _
eLurmpt] 3uil nulbresen
PEALMEYELUNRNY[LITARYL
ELUTLML] 671 10" U
YuLNLULAYLERIINLRRNEBY
BLUBLERFLILR] T0" WBGLLUL
fauLPRIINLAGH MM SSeW
o

Apoq ued| Zui1 GHIMLEUDGN

E
beTibRiiNELLUERtbU T bk 50"
YULMLULAYLERIINLRRNEBY
VIOWW LT F 661 LURALULLE

PEURLUBBLUUBERELUBBYU
€

neu (1 U] bEY € 20uLId[0} asoon[3 [elo
P
LULELUITEB] e ubuzuineRBUtby
WLHE O ULH T BMLEUAE
UMLBEIZRZE 8k € MGr_\_uerv\%rmC@@
@P\ﬁm@ T1-8 Wy31om 2313 1o sdodiq 2151
ySrom ow@ [0 sdoo1q =i uorsuaxo sdoown
‘ssoxd 3o ‘uorsuaIxa Fof ‘[ano oy ‘umop [nd
191 “ssaxd 1opnoys ‘ssoxd 3soyo Re, BIEURLM
v%a \W\rr@_ﬁ% 9 LBLIZRZE ‘W\rr@?\%\w\%a
€ ULy Sururen JySoM MTiipLutBLULee
rlreunbuzeiireoBuniy
33@%:255_&vmrmc_w@m_(cnmcjm_.ﬂ
FECWWFCZWEF—.&"
:w:_.v_u_ syuessaxdopnue ‘sjuage Suromof
[0I91S9[0YD ‘SonAINIP ‘UINSuUr AT 1938
Apoq 1810} QLU WSI[Oqelour @M IUGtU
rmmmwrmc‘mmrcQMWwﬂrv@wwrm@n\@R”@c

MU 8 ALHLE BU[teu] bu

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLLELUEM

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ

LARUBELUMNEUIIS[L]

/MLBREBIEBU/BLEMILIUCRELY

ybpz[LBUE

n

HBLIM /bR

= 5

£ies
v r



)/ 61

]

o

o

Y
Wa.u. (ﬂﬁWfﬂ‘lﬂﬁWiW

a

o

a

w\wrwceevmwﬁ\ﬂv@ @Wﬁzr%c
® ®
v@?wm:vmdﬁrﬂazgﬂ amssoxd
pooiq orjoiserp ‘anssaid pooiq
o1[0}8KS PUBB 3BT 3@@ 9
3
wer\%rmC@@erv\m_\F@@Md:w
BLBLILITYZEBERRIT v@j@@@
®
@mﬁrcdﬁr@rmﬁ;\@nm@@@zm
®
_._,rquww@@,_w% € BITDBLBLIZRZE
® ®
UL 66 BLURBLUUGELBL]
WLY[TY/DEY € BRIDLRRBMLEY
Fd e ® v F
SSO[ JySrom ojeropowr) UHWULH
BUELUMEUTTE[TT ULt MLy
) 1 ®

DETIMMIIRLURBLULGBELY

rLfauLBRMIENLRE dInssoxd

poojq odrjoiserp ‘anssaid
Poo[q o1[01SAS pILBL 2T
"
/10w T BUBEHEYT 9 Wi
€ WHEUVIBRUIM] BLBLILITYRE
I =4 =2 o
BGADO[LITFALLIELUTIMIE],

ROT 10" WBELBLUTBULERIL

BLRE %6°0 ¥ T’ bBBEBHEYI 9

W31 10" uyeLprLUBLERM

oo )
i

MBLAR %01 F '8 ULE %L'0

F 9°0PUBBHRYI € UMUITBRUI

BIHRLUIBLBLILTBRERLEILY
: .

TMRLY BURjLLTM

(MU ¥ RLLELUULEURRDLARLYIMDUY) FU €1
HEHLE (TAN) SSO[ JUBIom ajeIopow ey
MBURLI [L TS F9°L9 BLE B 9 FLEMLY
bAUPZOIMG 0T MEALLRLAPI LI
(MU € BLLELUULEUGRDLARLYIMDUY) FLI 91
HEHLE (TAMPLY) ssof JySrom ajeropowt snid
Sururen; 2oue)sisar daIssaI3ord Aysuojur-ysiy
BRUBULMBULLINBELULY MU 9€ FLEMLE

(4 w@mp:rn:r:snmmw%@&gwc
bLReEWItby
Vv nuze
MEBULAIBLRGLYIE ELUEb RRBUDET

npeertiveesLy
n <

ALILBERLURLUNELULEELLUNLH
©
ML LK TL-09 (€ 211 ULIbEURLUDLLULGER
' ®

ELUBBUDE] L% $T-T1 (T RLUDBLULGRERELY

T WBHAHLEULIL
hresblinipLusienepep
RUTIBRUIM] BLBLILLYAL

E
rneueLuey (ssof s
dleIopow) UHULABBLLU

;
PEUTIE[L] MUTEE EUFLUDET]
MLLBHLBL EHLILTIRLUbGLY

UGRLLUBCAUMLAULEM
= r

(2007) Te 12 ueysung

HRLIH

L]

'sajaqeIp 7 2dKy

ym syuoned 19p[o ul [0NU0d
o1o0A[3 saaoxdwr Fururen

Q0UR)SISAT AJISUAUI-YSTH

o

a

TunaIneds unIneqouiiag

o

\mﬁ._.rrw_ugc\wrnrwgmwﬁc

RLEELUBM

LARUBELUEUITE[L]

/PLBREBIEBU/BLEMIURRLLY

yrzBuL

n

HBLIM /BREICS
Y r

" r

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



B uUMs /62

wie lasiiy

=3

Eleg

U

LRUBELUCGWBMIELMRZELU ELLTT
& 1 4 I
m_.ﬁ.:ﬁ\_m;,@_.ﬁ.ﬂ@mrcﬁ_wﬂc\ﬁ;;e

©
@Gmrcﬂwmr_\:@;.ﬁﬁﬁcmrc
MTBRLLEVZVINMLBYYELU
[4 $@3F3rﬁ$r;5m?m3wﬁ@g
.U [SY (6 14
AL BLBLILILBZERB[LITRL[LI
p: !
EC@.@@ivm%.ﬁﬁ_ﬁww;rm@
DRMI (SSOJ 1YSrom djeIopour)
UILULILBBELUMEUTTE[T]
3
BMMUIBLILRYT € RBRTL
=1 154 I3

vrﬁ@v@ﬁrn—@@;rwvm:;;:arc

nbu ¢ nj,

BUbL[LIHARLIN, uroloxdodr]
’ ‘spidi] winios neae

NCYY

@@md@mﬁrc&%mﬂ:\@g@p

BO[LITFLRLLIELUMMIL] UKL

b ‘
BULLUMELUTIE[L] MBUR]

10" uBuRMLUBLLERM

rFow )
H

MEELRGFLAMMICHIMELLBU
L A A A

w@?vm:v“@:;rﬂa S0 UBGEL

rPoo
H

‘mou ssaxd youaq C:@rczwrc_ﬁw;rﬁmrc

1 '3 5= I} [
v\m\rw_co\@mrc 6 EOWPQC\MW? JYSrom uone)s
ordnnuwr 2§ WySrom 931) S| LLBRETIRLUY
w\%r_mhcm@@m_(cnmcjm_awzrg NI T bR %S8

-SL ZﬂSnwwm\ﬁwvm:;rﬁ@:\ﬂ—:@ﬁmx Wd
©

L BCR %09-0S PLIIELEVUL T 2111 | ﬁ\w_ur@_._w%

UMELUBLEMRE WL S FLLIRLUBLERLLY
= 1 = > 1
FLOMARREUIT ULH S UHUDETINLEUTLY
DETIRLUBLLUURRZRZE ULH S wrczmﬁ.@;@
~R=E RLVITCURL[T MLBBLTIMTILIIRLULVLU
UBRLLUMG ULB[LR/MEY € BIELLUbCHICY
LI B P
I[P RLUBBLULEE MEYT 9 LULIZRBLH]
LRUBELUMEUIIE[L]
eufure) zoi nEbrERCBLAULELUNLE
b o1
B e mrcﬁ/‘mrmce@__ﬁﬁ;_ﬁc % 01-L 'VAH
Y=g WSy 0p»-LT <IN [thLpeLvrtbu

[LESF699RLE HL L

HEMLEMBUMELIINL 9 :n:r@wrﬁw:_‘zwﬁj
LR ° © o

‘mﬁ.ﬁrrm_vﬁc\w*nrwcmmwﬁc

RLELELUEM

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ

LARUBELUREUIS[L]

/bLBREVIEBU/RLEMLIURRELY

ybpz[LBUE

n

HBLIM /bR

= 5

£ies
v r




)/ 63

al}

o

U

Y
We.u. (ﬂﬁ‘WfJ'l‘iJWﬁNi‘l’i

a

o

a

E; [4 $vm@cwGm_(_,ﬁ_(m_,nr@@gwm:@;:ﬁﬁj PEU T @Fw@3@@@@.C@HvﬁGRQWWm:Qr&Gmrerwm:C@@mgcﬁ;r? pUALMM (wnwrxew uonnadar 1) Y T
® P e £z ® ® s © o =

S o
I3

HLB[LR/rEusU
ST'0 UMMLIBE ELULGHLUAE[LILE ELUFLMII
®
bLe nereurtbuzeiiresBtbUbLL
3

WLH 0€ LBEI%]

QHINLOUNGRDEIMATINLLBUMLBITLURbY

\Wq % o = 1
Bl € FULURLUNLLY
UEE B/MLL 01-8 UL 0TI-06 BLMLUAE
®

UMZRRE S[IND [BUIOPqE 211 OBQOry
sdaotn [[9g-qunp ‘[and sdoorq pajeas
[Teqquunp ‘ssaxd 1op[noys pajeas [jeqquunp
1o pa[ Surpuess ‘umop-[nd [e1oje|

‘mor Jy3udn ‘uorsuaixo 391 ‘umop-[nd [eroje|

o

JuanIng1as unIngaouiag

a

o

LRUBELUMREUIIS[L]

n

Pﬁaﬁ.ﬁ;ch\Sner;ch RBLEELUBM /SLBREWIEDU/RLLMMIURRLLY cwcn_._.mws HBLIM /bRLIRH
V3 ° H < nS i o nS ? " ¥

= 5

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?@:ﬁs@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cWGFCCQQWFC:CQNE&@@:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



FFAUUUMS / 64

vie lasiy

=5

Clag

U

MYRERLLUTLEIZE[TYQLT
e S V
F{BLBLIMTYZEMLEUWU] RES
ao ) 3 1
RLURBLUUGEELUBBMZEIIMGU
BRUIT{ BLBLILITYZEFEIZET
> o <
ELUZBIT BLUBBLUUGBELY
ULERLEVTLEBUIELUPRRINLLY
BB LI Fﬁv@mwn?wrczw
MLUGEERBREIZETELU
ﬁ\—mroﬁagm;:\m?ﬁ
217 2anssa1d poojq J1j0ISAS
BURL1T T WBILATLLEULITT
wm?mﬁﬁv@:@@g@;ﬁrg
V6 S
BLBLILMBZLBORLE ULBLE 91
®
rGQ:_WS ULFL Sp SUREURLLTL
3
JLBLE/bLY € BreLey (Suturen
5 !
9oue)sIsaI dAIssaioid Aysuayur

-y31y) c\ﬂ_\r;\@wmvm:;g@;rw

LOFTLY RELLF ¥ I9ULL
59103s U93004[3 o[osnwt @M,
v@@@mrcm %S0 F €8 bEBBWL
ELUBBI %E°0 F ¥'8 ULL
v@:@@md@mﬁrcar@r}ﬂ;\@ww
RUBILUDL[LIIFRL(LILLULE],
nelreubuny so-r00" wBuL
BLUfBYLERILELRRBILY
MBUMUIIRLIGI %TL bUbE
Srﬂ_\rr;:ﬂ@;ﬂ@rmmﬁémrcp&@
LU LTI A[osnw 3yy/9s0on[3
[OWW 0" F 1'6L F[Li6°C F €09
ULL s2103s Ua809A4[3 ofosnux
v@Fzﬂzmrcm %T0F9L :v_”mz
%E0FLS Cr@v@@@@@dgomd
@mdwrcﬂ@rarWPWmeW@drt

PEUBUIBUM|LLIMALLE[LL

ALBB ETIMILIRLUBLLULRE
RUIBLU LBELURUELUMELY| LBI|UGRBRYI
14 (€ L4
[t ], BLYLLUME W] URC[L bLetiLehbAn
WL MEePIbeMIZLLUbBNLE UDUIE] LLULE
1 14 I '
[EUBLEEIVE] [t RLLELULILHGUMRYT 9 ZR3L
: ©
M| RLBL{CUGHINLUUNRUGRBYULIBUI
4 € = oo
[L1F99 hLe
MU T HERLEMUMZOT MY 61 HLHLERLLHY
MU 1€ LERLLMBIEURBURLI L TF 99
hLeru o1 renLesfsniizen nuy 1z neree
ALY FLU 1€ LEMLLDRRBUMBUR[TINLI
Y/IOWW (L « BRUIM{ BLBLILILYZLIE MU
®
79 MEHLE [L € RRIPLAR T WBFLLHLLULITI
o I= 3 1 .U <
AL RBLALELUME] UL I eLUULe
pLReEYrtby
V e

MBULAIBLRGLYIR ELUbRLBUNET

c

=

@:Pﬁrﬁ_\:;dmﬂ?@;ﬁ@@g

< 16 V

:wﬁrarwﬁ;\@nwﬂﬁ@;ﬁ@mrc
3

@4 (9our)sIsal aa1ssaidoid)

?r\_%vm:_.r;.:m_tv\mrm

(2007) 'Te 30 epauelse)

n

by

]

'sajoqeIp 7 2dKy

UM S}Npe JOP[O Ul [0JU0D
J1w9A[3 da01dwr 03 Sururen
9SIOIOXD OUB)SISAI JO Bl

P2[]01IU0 pazZIwopuel Y

DETIMLITIIRLURBLUUGBELU 91 bEBBUELUPBURLLE ReeLriiveesLy C@@m_(Cv@FGZrECW@Kd €l _hv@m
LARUBELUEUITE[L]

L LjLItELU/TLEYIEELY RELELUBM /BLBREVIEBU/BLEMMIURRLLU Evbn?@&@ HRRIY /beLies

V3 ° ? =4 n < 1 n ) n < ? n e .ﬂ —.ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



)/ 65

U

b

g

Y
Wy u. (ﬂ']i‘WfJTJ_HaNG],W

a

o

a

LRUPELU
&
QUBMILLIACLULILTTE[LI]
1 = .ﬂ
LYMBMLUELUR[LT HLELAUL[L
S [ MELRUL
PUMTIULCELULEMBILUELY
bALILAUELRLRBEYILLULL Y],
2071 LLUL@MBLULLUZL
HLEMLITILL] Juowo3euBUW-Jos
LRG| ELUDRLIEMLLUU] ELU
® I d ®
GIERILESPLAGRLY
PULUUGERL [LHM| BZLURLE
n o 1(6(€ ® '
RCUDOIL[LINARINLBBYELLY
LA L

v.@@.w;r&@@@,_ﬁw@r&r:
oS 54 o

S0™-10" Ut

n

BULBLULBYLLRILIENLRGEL VLY
MRLIEMLI ] RL1T dmssaxd
POO[q OI[0ISAS PRAPLBBILELUY
SSEW UBA] pRMMMILLUMEBU
T PUDBUBULELUNBURLENLY
ps
uejbLpe PRBBILBUMUITAWL
G[ti %Th DUMLLULITINBILY
SEMEEP:WH@;E

ME371 9[osnur 53/2s09n[3 joura
=

mercawﬁc rwmﬁwwrcﬁ/@?v@wd

DOHIGBDLARUIBLLUMLY] 2LMbU T bU

v "

_\F@_HGCggimmcﬁzgnwmﬁr@@@
o ) PR = <

2811 wc?—ﬁra@:.@mrcﬂmwh—;g_@PPER”@C
$r3 S mrcz_w
E@@ﬁ@.&mawwncj UOIX9[JRB1i UOISUIXD
douy “yoeq 1addn ‘ssoaxd 3oy ‘ssaxd 3soyo
m_w@;@wa_._, UL S€ BLUDBLUUBRRRRE

I3 = m~ 0

2011 $r3 S mrcz.m:”@_.ﬁ.@r@n\n_wwwm:@;_d:
Wr@?\% 91 LBLIZRREL ﬁrju 1S4 mrcﬂurm
C@@rcﬁ\w_,r@_._v\%\v%c € .m_,n:(@ cmmﬁézw
@:.@mrcwﬁwrgﬂrrmﬁ/mdﬂ:ﬁwddwrcﬂ\%rmca@mrc
neu (Ansrayd ‘A30101eWaY) £LU m\mm?v@ \_m_v
v:\_u@@mn_@ﬁmanﬁj @h_uﬂ\_n_urﬁ_,\_,r:%@
eeey &mﬁwﬁ‘@zrﬂ@@\m arcz_mz_uracww_d@
3mﬁm_._hrc~wp2\m\@r wcﬁnr_&@x@wrc_ﬁmwr

m@:wﬁr\_mﬁ,m:_.w;:m_tvmrmc@@w@@@gzwc

LRUBELUMSUTIS[L]

o

LARUBELUMNEUIIS[L]

JuanIng1as unIngaouiag

a

o

n

S LjLItELU/TLEYIEELY RpeELeLUBM /BLBREVIEBU/BLEMMIUERLLY cwcn_._.ws HBLIM /BREICS
V3 ° ? =4 n < i n i nYs ? n e .ﬂ —.ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



AFAIUMS /66

T lagilas

VIYUNY

PEADIBOLLUDGABLBUBIT  MEBIILUIEBUMUMRLIMBEL[LIRNI

PELEUMUIU] LULREUGMERM
) ° = =
t],LLG ULB[LE 8 RLUBLLY
1 ¥ ) m o
UGGLBEIZRRE BHINLLUNER

©
DETIMLINLLUIEMIONIL (Sururen
WS1oMm JINOIID) RLUPLLY
cgg;nc:ms:w%ﬁ:g
= 1 =4 3

BETIMTITIIRLURBLUUGBEELU

FLMEMIRHINLBUDRADETIM ]

Frox 6 s

MLEBEMRBBULNBUR|

BuRILUBULERI

[E1e] DLRGDOLIHAY[LINbY

TBUDRRELULEYRIEIKLRYI
©

M| OLBLILITYZLRUHILLLLMM

: .

HLE[LR 8 WenmtiBL]

MU € MEALENUUHRLI LU 8 MEMLERLLH

(U ¥ RLLELUULEURRILRRLYIDU) AL S1

FLLFLLE BRUBUIEBUR[LINLI FLY LT HEMLL
T UBREALEULIIRL (LML AR BItbU

BLReEWItbU

Vv Muze

MBULMIBLRGLYIE LLUMEMRBBUNLT

npeerttiveesLy
n<

BLITLRMBET I

@:.:(wirmc\mmrcﬁ\mfﬁn_erwG: FLUMITRE

mm\_w:vwirn@ r@%werwG?j?@WEer BeYI

A BLBLILITBZEULCALEULITIVE]

©
R@:ﬁ@mrcRra@erC;rﬂxra@ww
v@PWrCrwcmﬁ\mﬁanﬁjﬁmdnw?
mrcﬁm\@rn@w_u_(@_.r\%c@_,m@: eLuLenlney

SLULAUETLUBU] ELUZBITFLEMLITIVE]
= "0w

' K@@Eﬁrﬁxrﬁdwﬂﬁrm
njnebnerentensney
treulizoiiveuing
Gr&rﬁ_ﬁ@wm;@;ﬂamrcﬂa
3
(Sururen JySrom 3MoIIo) RLU
v\mroc_._@@_.n\wﬁﬁ%w@mmﬁ_wnx
mawﬁr\—%wmjﬁ_ﬁ:wermrm

UGRELUPGRBMLAULGEMI

(8661) Te 10 ueysung
HRNIH

L]

‘NAJIN ur [onuod
oruoeoA[3 uo weidoxd
Sururen) Jy3rom 3INOIO
W9} 1I0YS © JO S0

61 Wﬂ@wm

renuajod uoneyuswarduy

/SIsA[euy

Surpury

Sumog prdweg

ugisaq Apmi§

2An%3[q0

stoyyny PpPIL

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



)/ 67

U

o

o

Y
Wa.u. (ﬂﬁWfﬂ‘lﬂﬁWiW

TUNAINGINY UN1ING1aINTAD

a a

o

.}
M@:Eczmxw;@%nw;ns WL 09 RLU
poLUUGELBL Amcw%: it m;:@wﬁ@%
/b € Ly (Bururen jy3rom 3INdI0) RLU
z ;
E;E@@w:nw:mm:w:maw:%Z:;;:

)

ESEce@;wc:mE;Ei@@@;;@c
m o (€ '
UMZIORL] LU

LA, FSURE LBRBTT RLUDLEMLUEGL LR

AIEZE[LELUMLEB] PLRGLYIEBU

LBBRBIM] BLBLIL :wc_mchch:w_._“w
s =1 2 =
;@nwnﬁrcgcdmrcﬁc_v@m L LiBeLi
n =3 n n L4
BRUTR]BLBLILITYZEMIRE[T BRBUUELT BLRE[TERLTI HubHeRLBLAUE
152 M ] < (72 153 < 2 I3 1)
@M 2500N[3 J0jIUOW-F]F £LUEY] CUILILD RLLELULILHGULIEILY
@@W&@@&u@jpwm\ﬁ K:@Wd 9 ARIEMURUITBZERETIMELEURLU
;;va:\:ﬁ@\m&m_\:n_wﬂrc er%C@@ﬁwrﬁ@P\@R”@C C@@@WSC?EE
3mﬂmm?®~kz @ﬁﬁ\w_ur_K_V_,\_n_\_S%@ FN.N FIIS _W.WEWE Y ¢ remLe
CLEWELUZLIT RLUDLE pMPROIT LU S MEMLERLSH (LU T RLL
MLUGEERBIEIZETELU rw\rmrccgcﬁw@vrm@n\@nwcv Y Cl nerLe
BOUIM| BLBLIMBRERLEILY  SO° uBLLILUBBLERIIELAE RBeLrbuzeii L 0T F €0 RULIRLE
© i H H
chmwﬁczwc:w_._,w
FEHEFRWFC\;nFWGﬂNWFC nBeeeLUB /SLBRELWEDU/RLLMMIUERLLY Ew@n_._.,_wgn HBRIN /beLies
Y3 o ? =2 n < ] n i n < ? n 1 =] .ﬂ _ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?wﬁﬁa@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCQQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



FBAUTUMST / 68

T lagilas

VIYNNY

e
v@&ﬁm@nwm@Hr@;rn@:u@&dmrc_.ﬁm@r
® o =6 ° 14 3
MBU T BUBLRGLYIBULAUBLLULLLIZRZE
©

vevY Axrzs&r;wgﬁn [ rLeLint
L3 Fon o m
0 BLULBLUUBEEBUZLIT BLUPBLUUGBELU

LRURE € FLULZE[EIEEWELHLRUILTLILELU
ALUBBLUUEERBUIIE LS
YT 2811 BLULBLUUGRELURB U] UL LTLILRLU
bULUUERRUIE T 3BT demrir@wa@;wawﬁ%
T (¥ 3071 B L T MEBLBUELMLBEBM (€
fepLedELULeney (T 3m_,ﬁf_wmr$r®@@vm$
(I Uiy pLu ¥ RUML ALUBRLULBEYY T,
WiE [ SBTIRLURBLUUGGBUTE T DY ULV[TE
A m o P aﬂ n o o
/ME ¥ HLITLBRBIA] BLBLILITYZEMRLBYY
n 3 = 154 ao 6] =2
pLReeyrBU (Sutojruowr asoon|3 pooiq

-J19s) BRUIM] BLBLILILYZENLBBBELU

3
MLELE 8 RLUBBLULEALLLT Bl
€-T ZBLURLUNBLULGE B/M LW ST-0T INY
®

1 %SS-0S BETINELE Y Aarcz.mwrGE:@.znmnm

LRUBELUMREUIIS[L]

n

Pﬁaﬁ.ﬁ;ch\Sner;ch RBLEELUBM /SLBREWIEDU/RLLMMIURRLLY cwcn_._.mws HBLIM /bRLIRH
V3 ° H < nS i o nS ? " ¥

= 5

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:ﬁs@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cWGFCCQQWFC:CQMC:M@@:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



)/ 69

U

b

g

Y
Wy u. (ﬂ']i‘WfJTJ_HaNG],W

a

o

a

GHINLBUDRRADLTIBLIT
) 4 ] o
MLLBMEMIZOT LBULULI
v ©
BUO]MBRLLY FIER] YL

BBUELMELLBRLII v@j@@mamﬂ_

MEMLRABNIBE IPHAOAISHL
“1d’T ‘1018910 nyze

2011 10" UBBRILURLLERI

A ) )
H

MBLRE %S0 Mbreunibu

ULE (LEUULNBBIL) BLBUBIT
E:@@m&mﬁrca%ﬁ
;\@ngwﬁév@i@m::mwe

ELUMEVIT SO LBLBRK
=) PFeS

FLBBETTILIRLUBBLULRENRBLUEUY
LRUBLLUTELUTIE[L]
[LTF L9 RuuibLe
MU ST HERLEMBUHZLI U § HERLLRLLY
It HW 0T MBHewnbuzuii [L 7+ 9 pui
BLe mu 9 nenLeranize ne 21 nerLe
ALY 1B 8T BOUBLIBUR[LIBILI (U 9

ALLELULLLUBRNLARLYIDBU) FLU 8E FLALL

C

$@3P3rm$r;5ﬂ?@3wﬁrm
oS e

(L661) uossyLI]

29 ‘USSIO ‘B[ONUOH

o

JuanIng1as unIngaouiag

a

o

RLUTBLBLIMBREBLRLL RV BLALTBBLBRIILIE] DLRE %T0 T WBHAMLLULILIRL[HfIBLR@ELBItRU RRRLH|BGULIM| BLBLILTBRE BRIk
3 ' ®
§ LULIZAZE ULB[LR/NLY TLUE FYLAL %E0F L ULL BLReEWItBU MUMLUVELUZLI BRUIMY] " "sa1qeIp
WORLALLULITIALILRLENDY  roveraBBULIbUR]PeTER! €MBRE UL LYRE BUL] MBNLLY € 2dAy yum spenprarput
MLUL] [L] LILGELIELIILY BIHALUIBLLLILTLYZERRUILY reesury QBHLBLENMIIRLUbLLY ur apgoad orjoqejowr ayy
BENMMIIRLUBBLULERLLU LEMMMRYT S WBHIIGIRE BOLMIIIUREELU  UQGLLUBGRBMLAUKEM]  seAoxdwl Suluren SouelsIsay
0z Uveci
RLUBBLUUGRY Nt} tlreurtby
BU[TRELY Suriojyruowr 9s09N[3 poo[q-J[os
2071 MYILLULGHLULAL[LTLELURBHATBAUL
renuajod uoneyuswarduy LRUBLLUMLUTIE[L]
/sisheuy RBLELELULY /MLBREBIEBU/BLEMILIUCRELY yRzBUL HRLIY /begies

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:_%@gﬁﬁ@_,SCAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cW@FCCGQWFC:CGQEQGO:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i ﬂ‘mu I3 n o n _ﬂ n < .ﬂ



AFAUUUNST / 70

ad o

fe lagiias

]

Vinng

%E0F

I8 FLALITISRCBULELUL U
%€E0F §'L PRBBILELUMLRU
PliBeUIBIZLUIBLLILILY
RUBILBMBITLURBUR] 100"
-10° WBuLrLULiBBLERIELRE
AATTLIeILINLRUD eI LTI RII

I3
MLEU 107 WBELBLUBBLERIE

BLREPEBBUELUMGULEULBBE

URLULILZETI @W&HE@:E‘_;@
®

RLUBBLUUGRY Mt rbreurtBu
b T ZULULRLURLLUUERE B/MLU ST
;
-T1 DLOUMLIDETINLEURLU INY T DETINLLY
WLHE 09 LLURGHLULBLEMZLUM BLBHELR R
FULALCOALUBLERLE MRLHUIMBILIL SO[osnW

uue 1oddn ‘SIOSUSIX 2137} SIOSUSIXD ‘SIOXI[)

JUn) ‘UoISudIX? ‘sI0X3[J YSIY) RLBMAUSE [t
3

rLey 10° $wm.ﬁﬁ/r$@\w&rm\m\ﬂ _r_bwn_ S LBLIZRRE Wﬁr@?\%\w\m& cureLey
' © v
LRUBELUMREUIIS[L]
S LjLItELU/TLEYIEELY ReLELUBM /BLBREVIEBU/BLEMMIUERLLY @w.@n_._.mws HRRIY /beLies
V3 ° ? =4 n < i n i nY ? n = % .ﬂ .ﬂ

(ev) ¢t SG;P;rﬂ:ur;mmﬂ?w:ﬁs@gﬁﬁ@ﬁECAFGHwzwW:ﬂcwrc@SGZRS:FSﬂw::,::m_,cWGFCCQQWFC:CQMC:M@@:; ¥ WBLELY
1 .ﬂ = ¥ 14 M " i UWU I3 n o n _ﬂ n < .ﬂ



)/ 71

U

0]

9

Y
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWTﬂ

a

o

a

@@Wd@mﬁrcargrmﬁ?@ww@@
I3
UMREULLURT CPWH@:_\FEMEH
153 53
mrch\rmc@@m_(cP\cRn_m
GHINLBUDCBDETTRNLIINLE Y
4 I3 B
R,G\S_w_\cp/\%_\%c&@wﬂ@ﬁrﬂ;r;d
wﬂ_.rwﬁduwrcﬁ/@rcce@wrc
1 (6 o~ o
GHINLEBULCMKDLTTIBNIT
¥ I3 ®
anangﬂmﬁ?w\mmajkr@?\%
14 r.ﬂCCrRﬂ@j@@Wq_@mn_er
G_\@rmﬁ;\w&anGszﬁ? .W\E\@?\%
©
91 LBLIZRZL v@j@@@@md
Mrcdﬁrarm\r;\@nm@ﬂﬁzmmrc
®
w\%rmc@@mrcﬁwr@gwwnm

[4 K@ﬁg:rﬂ:ramﬂ?mqﬁﬁw@j

INg
v@?v@?:;mm_ﬁdmrcm?wﬂ:

100" WBBRILUTBULLRMIIN AR

<

WLB[TE 91 2811 10" LBBR
SO pee
BLUTBBLIERIIEELRE HLB[LL
b MR LMIGHINLEU
FEYT RS
BOADETBRTINELEVHULLURH
®
10" wBBRMLUfsuLERM
EBLRE %0° 1769 3@ Y%L 1F
L'L ULLBEBE HLB[LE 9T W2l

SO WBuLBLUBBLERILIEILRG

NETFIL L %LTFLL

ULLPBBE ULB[TE ¥ LBBITBRBI
o ) I 4

ELUME LRLUBLERLBUHRMERRERLIT WL S
-OF FLLMRLBFLILIEEUTIS[L] WLFL 0T GHINLBU
= Eﬂ '3
BARUIBRELUZRZL WLH O1-S RLUDLELMBIG
LOLIZRZEMNLE ULF SL BLUPBLUURGLBL]
(8L BMRLIT ELFLL) ULB[LR/ ME T BrELLY
MULMBLEHIT LELRUIBLBLUHBILLUREY
MCRURL[LUML] GTIMILIIRLUPBLULRRELLU
LAUBELUNELUTIL[L]
L[ LpBRRIBRBIU
n 1=
wegBLaLlume enitrle sLeLpnyze
H 3
BUBILILARLBLAULELUTL Y] bLABLYIEEY
[LL9FTSS
RUBIRLE MU 6 HLMLEMRBILLZL[TBIURL

T worL I HLL MLLIRL LN LR BIEBU

T WBReHLEULILIRE LM
BRUIM BLBLILTYALRBLY
3
£ELUGY MLB[LE 91 Ui
@ JLEfLL

.W\_ur@_.r% P UMLE] GTILUIRET

(£007) "eIANO], 29 ‘BSI0Y
‘SIP[R[OA ‘SIPB{RURO],
HRRIY

]

's910qeIp 7 2dK) yyim

UQWIOM Ul UONOR UI[NSUI PUe

funaInerds unImeqouiiag

a a

o

@@mamﬁrc&%mﬂ;@ng@ @msrcargﬁ;@ngmgm BLReLyby ALUBBLUURRELUMUNLE  [01U0d 3500n]3 uo wrersoxd
BELILL GIINLRURGAE T QUUILEUSBILLTIRMIIILEY g :ny3e BRINLOUbRRDLTIBATINLLY 3S1019X2 1qO19E pue 3UHS
MLEVUMELUMUMEEUME] @1 UMELUMUMEEULL] RITULIRE[L beLuuby FEMIBLUBBLUUGRELUBGR PAUIQUIOD E JO 199430 oYL,
WUz [IRLUNBLULRRLLU RLUMBLUUGERELULLITM REEIMMIVREELLY  LLLIZRREPCAUMLAULRM Iz ureL
LAUBELLUREUIILL]
A{LjLineLu/mzLeuieeLy BEELELUBY /bLBREVIEBU/RLEMLIUCRELY yRzBLE HBLiM /ragies

(4 S&3P;rﬂ_\r~;mmﬂ?@:ﬁ€@@mﬁﬁ@~SF;;GnwR@:ﬂGWFC@EGZZSFFEWQPP:_NFCw@FCC@@wFC:c3ﬂwcpwwe::&vmnw—ﬁmﬁcWGFCCGQWFCFCH\&E&@@:; S UBLeLY
.ﬂ = V3 154 M n N ﬂ_ﬂ I3 n o n 1 < n o n _ﬂ n < .ﬂ



AFiums /72

wie lasiiy

=5

Ele

9T WULB[TERLIT ¥ WHLY[TBBMBL

e ) e ) I
GHIRLBUBRRUIVRELUMNELE WL

aﬂ I3 =4 14 =
SI-01 r@ﬁn_m% mrcz.wer@:@.zwmnmmﬁwﬂg
=011 mrcg_mﬁww;@mammmﬁvmﬁ%;@ ULm, €-C
LULZOWIINLUALLBLIZRZE UL 09-St B
PLEUZEUMLBLIRZREE INE T %09 PETINELLY
Bl € TULILALUNLLULGRE Blb/bEW 1 [MD

®

397 “oopoad ‘umop-ind ‘worsuo)xa a7 ‘mox
pajeas ‘ssaxd youdq mﬂ\_m;@cwwﬁﬁrmwvm:
MLLIALUBELULEE (SUBRLIT ELUBE) HLBJLY

/REY T BRIMLBULCRADETIBATINELEBUMELU

o b4 ® o =

Wf@‘_%;\m_._bmrnrm
\‘W@wrmwﬂ\@R”@C$Rra XeWIH %08-0L

S_Mde:_ﬁ_.ﬂ@_ﬁ,ﬂ\:ﬁﬁ_,p:mﬂ%x (Sunsay ssoxs)
v

GHIMLBUNGRALILILTILLY RO CLLUMLUBEEMIIIBLELEBMLLUALL]LUDRN,
®
DETIBRTINELEY B[L L LIILILEE Bisn XeWH %0L-09 DLIINLLUULIIHLEYI
DRAMLEGLLIEBIEMIDRLSS TBLLMREH] WLH ST BHINLLUBRRIILR
D ®
LAUBELUNEUIEL]
Ay LIeLU/MALEYIEELY RELELUEM /PLBREBIEBU/BLEMILIUCRELY yrpzMBue HBLiM /regieg

(ew) ¢ S&2P;rﬂ_\r~;mmﬂ?@:ﬁ€@@mﬁﬁ@~EF;PGnwR@:ﬂGWFC@EGZ_ﬁS:FEﬂw::;:arCw@FCC@@wFC:c3ﬂwcpwwe::&;nw—ﬁm_‘cWGFCCQQWFCFCQMC:M@@:; S UBLeLY
1 WU = ¥ 14 M n ) ﬂ_ﬂ I3 n o n 1 = n o n _ﬂ n< .ﬂ



)/ 73

9

Y
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWTﬂ

a

Y

a

o

a a

TN ING188 UM INGIRENTA

@@GSGr&rﬁF@MmGG@md
©
LRREVLRULELUDB[LITHRY[T
® n 4
mrcaxﬁ;fﬂﬁ@;ﬁamrc
=6 bl
@ﬁrﬂir%cﬂ@?:rgﬁg;rﬂawﬁj
3
DETIDATIMLEY VO[T C{CUITITRE
o )
PEALMLUGEERLBIEMIDRIUI
@@mﬂ@mﬂnfcar&rwﬁﬁmnmaﬁ
©
BMIEULEUCH, ﬁr\ﬁwm:;_.w:wrc
PULUUGRELUIMUIL EUITE] BT
UUIRE[IRLUBBLUURRELY
¥eYI
154
AL BLBLILITYREZRIT PUTTBRET
©
@mﬁrcdararwﬁ?@wmaﬁﬁz
©
T ULB[TY 8 LBLIZRZEL PR L&
e o o
I erﬁ%rmce\@rGprr@?\%
/bEUY € m_,nr@@ﬁr\_%vw:_.:.ﬁj
© H

BLUPLBLUUGGELUIMUIEE EUMLE]

n

SO" UBGLBRLUIBLBLERILEELREC

PUBBUM] SRITEEZLTT BLUBLE
v@??ﬁ?f@??ﬁ@_ﬂ SpJoj urys

ISIIUM 100" UWYBRMLUTBLERIL

[EPLRCRILIMLUULRRDLIIDLI

MLEUMEMT SO° WBBRLU

fauLRILIEALRG T/[OWW 60

F 86 ML T/10WW ¢ F 0°C

ULLDBBBBEYIM | BLBLIMLYRE
)

2011 60" WBLLILUBLLERT

MBLBR %E°0 F 6°L ML %F'0 F

§'8 ULLBRBLBUITBELIBIIALUT

BLBLILITYRE w_ur@_._,% 8 ML
®

ELBLHHIMIIALULBLUUGRELUM[L

MLE[LE 8 LULIRRRL DL LA | ALUBLLUUGE
LULT HLB[LR/BLU € UIELLY BLUBBLULEE

L

LAUBELUNLUIL]L]

rhunenBRLLBLL]

2011 BU[LLLUULITRUIN{ BeLRBIBLILY

It BU[LLLUULIBRUIM] BERBEUNE BLUTBEL]

ISR } 154 < =)

MYUL] LLBL[LH{LUGEHBE[L] [tUALLUN

UL cuitnbae il ueesyLLuw YT
L ' (6 n o

U0l

MEBMLEUNBUZLIT LU 9 bRBBUNDBUR[LIbL

MU T HEALEMBUPRLI L pT HELE

RLGMI [LTF TS BL@ M 9T FLALL T UWBHE
6= e o oS
HLLULILRL[LrLReE BtbunB LUULE

bLReeWrtby

V ipae

MEBULAIBLRGLYIE ELUEb RRBUNET

TUBRL
3rﬁ$rpdmnﬁmﬁw@@wd3ﬁ
@rsrﬁ;\@umnwﬁncmrcu@:
"
GHINLBUBCNLETTDNIINLEL Y
i I3 "
Kroeded wonouny RLURLE
v@?ﬁﬁ%@%@ﬂﬁr\@vw:;;:
wer\%rWC@@ﬁc;mRﬂmcm

S CTUUIRE[LRLURLLY

(2002)

"U9dID) 29 ‘I0[AB] ‘UBWIPOON)
[TO9SLI(J, O ‘BUBOIRIA
HRRIN

¥ %

's910qeIp 7 odAy ur

SSOU)IJ puE [OIIUOD OTWOIA[S
S9A0IdWI 9STOIOXS QOUB)SISAT

puUE 91qOJoB PAUIqUIO))

CIIUUIRE[IRLURBLUUBRELU BLURBLUUGEBELUBBMLETTM ReLriveesLy C@@m_(Cv@FGZrECW@Kd (44 _hv@m
LAUBELUEUTIE (L]
S LjLItELU/TLEYIEELY RELELUBM /BLBREVIEBU/BLEMMIUERLLU Evbn?@&@ HRRIY /beLies
V3 ° ? =4 n < 1 n ) n < ? n i .ﬂ —.ﬂ

(ew) ¢ S&3P;rﬂ_\r~;mmﬂ?@:ﬁ€@@mﬁﬁ@~SF;;GnwR@:ﬂGWFC@EGZZSFFEWQPP:_NFCw@FCC@@wFC:c3ﬂwcpwwe::&vmnw—ﬁmﬁcWGFCCGQWFCFCH\&E&@@:; S UBLeLY
1 WU = ¥ 14 M n ) ﬂ_ﬂ I3 n o n 1 = n o n _ﬂ n< .ﬂ



FFAuiuMs / 74

vie lasiy

=5

Clag

U

811 AILBB] BEILLBZEBOON
Mt ULB[LS 9T LULIZRZE WL
=] ) =
0€ RLUBBLULEELLLT ULB[LY
/DLW € BRLLY BLBURLLBLT
g
MELLY @EUINLUUNGRALLILLY
3
UMELU GHINLOURRIDETTDTT
= W aﬂ ® o

Qrm@cﬁmcj ﬂwdﬁwdmrcﬁwﬂw

B/10WW ¢ F L€ H[L1 3/j0un
9°0 F 8¢ ULLPBBLUIRBIBLL
CLUDBUANLGW] BEITARE
VI (%CTTFOLSA%TTF
§'L) HUBLBUBIITE] bRLBULLY
wm:veagggwcﬁ%:@@@

@mﬂnrcﬂcrgrmpﬁ\@wmwm@r@
. !

MU CI1 3n3ro@m;wmﬁm flY 61 NEMLErEBBYU

PERUR[EIBLT (LU 9 HEMLERLLELUULL
UGEPLRGLWVIBU) MU SF HLHLE T WBHA
ALLULILRL[LbLREL BtbuRBELUULE

BLReEWItby
Vv nuze

MEBULAIBLRGLYIE ELUEbBLBUDET

THLLMLITIBE | GUBUHIUL
2011 BLEMLUTEY RLUBLE
FLBMLUGELIELIELEY

Bl UBRILBIINLILY
ELUGVHLLMLITIRLGNERL (1)

A{UMLE] CTTULIRE[TRLUBLLY

(0007) T 10 131889,
HRNIH

= e

"SI sajoqeIp 7 2dAy
I A[I9P[O 9} UI 9SIOIOXD

[earsAyd o1qoIoe Jo $)0913q

UL 0€ RLURBLUUEEELY rw\_.rz_hw_ur@_._w% 91 PBURLL ReertiveesLy UGRELUPGLBMLAULGEMI
_ €7 UbeL
For
pLUBBLUUGRYY 1] tlreurtby
ULRE ST SBLUARYTIRESL ULTLE
157 < 1 = [ 1 <
Sy 2uLU (Sunjrem [[rupean ‘Anowodio
9[040) ULE] BITLUIRETRLURBLULRE
ELUMULBEL 9 UWULBTEI] INY T %0S8 ML
L) I ) >
@@Ewﬁﬁrarﬁ?@nmz@;ﬂ@ EMIZETT MEEUTIE[TI PG ¥ WHLYTE M| INY
L4 Fa bd Fe e
ELUGWBMIEREULUEUITETTT I %S9 E.Wﬁ@ﬁ@: NI T %SS BETINLEY
ﬁ_&;@;ﬁ&mrc:a_{_ﬁctmrc LR ETIMTITIIRLUBBLUUGBELURLBITBURE(T
~ > 54 ® o ®
LARUBELUEUITE[L]
PﬁHrFSWFC\F»FWG;wFC npEEELUBM /BLBREVIEBU/BLEMMIUERLLU Gv.@n_._uws HRRIY /beLies
I3 o ? =2 n< 1 n ) n< ? n 1 =] .ﬂ _ﬂ

[}

(ev) ¢ SG;P:vrﬂzu_,Emﬂ—awﬁﬁamam;ﬁ@FSF;;GMWRWFHGW_,CQGRS:rgww::;:aerGFCCGQWFCFCRNwcpwwe::&;nw—ﬁmﬁcW@FCCGQWFCFCH\&E&@@:; S UBLeLY
1 .ﬂ = ¥ 154 M n ﬂ_ﬂ [ n o n 1 = n o n _ﬂ n< .ﬂ



)/ 75

U

0]

9

9
Wa.u. (ﬂﬁ‘Wfﬂ‘UTﬁWiW

a

o

a

o

[

ﬁ%rmcwgcﬂ@?r@gnmmw
©

ULCH[LIZCLHDBTTIBRLI

=3 1 L4

@R._nrcargrﬁ;@nmacaz;;ﬁ
o \mO n =1

weg
QUYUBLLRLBILUAIIIZU R
BO[LIIRRL[LILLUR Y rbriey

MBULL LM SO WBBEMLL
1 .ﬂU .qu

n

feuLpriirLRerbreunby

) n =

ULCRLBUBITRRIT SO UBBLBLU

fBBLERILIEBLRC 110 F $§°€
ML PP F €7°T ULLbRBBU

ELULL _\F:W_ﬁgd:rﬂ:ra&mw
&0

CBBUBUMBURBRILVILIITRUY
ﬂu.wuq I _wu‘ )

ree v@@@gzwcmcr@cmﬁ
I3

(B/10WW 9°0 F 6°€ SA 9°0 F 6°€)

PRBBUELUPBUMRURELAW]
aw_,\r;\@wmzwpvaﬁﬁ::mw_‘zmrc
fere] <L %S TF8L SFE %L1

FEL c~e3@3@;®@@$mrc
F T
wwxw@:@@md@mﬁrc&r@r\m\r

MYzLRBBILURBLLLbuny

ALOUMEMARZLALI UL 0T LULIL] Bl T
RULURLUBBLUUGE Bi/bEU 0T BJHITELRUDER
® ®
ALULAWLMLEBUMEREUGHIMLBUD D LTTMLTT
AL 4 13 o
PELLWUMRLIT WLH 0T LLIMIT WLFL 0T RLUBLE
MBIeARZLRLBILAUZL[LALUNBLULGRELU
MEUTIL[L] WL 0 RLUDBLUURELLLT MLU[LY
4 o ¥l ~
/DLW € BITLLL RLUBBLULGERNLAGLVIBU
g
LAUBELUIEUIEL]
RLUDBLUURRELY
PEUTL[L Y BeY] It 3811 RLLLLULILIEU
MY € ARRLA|UMULLULE BRREWILMDBULR
54 I o h
MLUEL(LLEB] IE] BLBLILMLBZLBOBIILARLY
~ @ M ) o 3
FLCMLITIBE] MEBIEY RLLELULLAGUN R
9 BRZLA|MBILBRLLILIN] PLRELYIEY
< =N 1 [CRE
[L1°SFS69 RUHI
RLe MU 6 MENLEMBUMRLI U TT REHLE
RLEMI LI 0T HEALEMBLLUntbuzoi L
%= ° 1 =

TP F €69 pUBIRLE MU L HerLerau zoii

LARUBELUMNEUIIS[L]

a

TunaIneds unIneqouiiag

o

n

S LjLItELU/TLEYIEELY RpeELeLUBM /BLBREVIEBU/BLEMMIUERLLY @w.@n_._.ws HBLIM /BREICK
V3 ° ? =4 n < 1 n i nY ? n i .ﬂ —.ﬂ

(ew) ¢ S&2P;rﬂ$_,;mmﬂ?@:ﬁ€@@mﬁﬁ@_,EF;;GnwR@:ﬂGWFC@EGZZSFFEWQPP:_NFCw@FCC@@wFC:c3ﬂwcpwwe::&;nw—ﬁm_‘cWGFCCQQWFCFCH\&E&@@:; S UBLeLY
1 WU = ¥ 14 M n ) ﬂ_ﬂ I3 n o n 1 = n o n _ﬂ n< .ﬂ



AFAUTUNS /76

ad o

nie lasiie

>
8=

U

RLUBBLUUGRY Y] nUrLurtBu
91 UMLB[LRML (xew“ QA
BeR %¥L-0S) HLB[LL ¥ U XCURIH befy
%6L-09 BB (XPWOA %6H-0€) XEURIH bef
(XBW OA %61-0€) XBUIH bR %6S-5€

DETIMLEURLUDBLUURRRVT WL O BLUBLE

LRUBELUNSUIIS[L]

n

Pﬁaﬁ.ﬁ;ch\_\rnrwgﬂch RBLEELUBM /SLBRELVIDU/RLLMMIURRLLY Gv.@n_.FWS HRBAIM /bREIRE
V3 ° H < nS i o nY B ~ ¥

r

(ew) ¢ SE2P;rﬂ$_,;mmﬂ?@:ﬁ€@@wﬁﬁ@_,EF;PGnwR@:ﬂGWFCQEGZRSFFEWWSPP:_NFCw@FCC@@wFC:cRﬂwcpwwe:_pﬁmnw—ﬁmﬁcWGFCCQQWFCFCH_NC:.W@@:; S UBLeLY
1 .ﬂ = ¥ 14 M n ) ﬂ_ﬂ I3 n o n 1 = n o n _ﬂ n< .ﬂ



TaudfinIneds uHINeIGoNaa Wou. (Mywenad lva)) / 77

UNN 4
=
NaMIANH

Y
% o

1INNINUNIVNUITBNBINUNITPBNMIAINIBNURAADNITAIVANIEAVUIA A U
A YA A A 3 1= 1 ] (] I~ Aoy o
woalugnidunyvnueian 2 dauall a. /. 1996-2007  AquAIBe I uAIUITETIUIY 23
A [ av 1 o A awv o A A
Foeiunudteantsamaiiuau 171509 vazaudseludszmalnediuau 6 15091ie
a av 4 a av a o 4 ]
AnsanqummauItelaelHnusinslssmuaunInaIUIt eI 1IHING AT 1Y TUNNILN
Av A g . . o o 4

Uszine Ine (2544) woauIvefiilu randomized controlled trial (52AU A) 314U 11 1584

[~ o w Aa o s o w o
uiudumsesnsidamedszmanue Isiniau 2 1599 MIBNMSIMBLDULTIATUSIUIU 7
1509 M3oontaImesennue 15UnTINAUMI00NMAINBUDULTIATUTIUIU 2 1599 LAY

Av A g a 1 ] Y o 1 I 1 A [

udseniduFanaascua li'lddinisquidungunaaesnionguaiuqu (random

. A Aaw & . . @ o A 1 g
assignment) ¥39132980INAA0I(quasi-experimental) (32aU B) 311U 121509 tijuilu
mseanmaimelsznnue 1sind1uin 9 1594 MIvenfIaamenuusId TN 2 1509
wagmseenmaemedsennie Isiniuiumseensiaanenuuussd U 1uIY 1 1504 ua li

NUUITEAL C uag D

]
=1

v 1w ll awv 4 {2 a

ANYULNYUAIBYIIINITUINY 23 L?ﬂﬂlﬁﬂﬂﬂ?ﬁﬂkﬂ imé"ﬁmmmmm%uw 2
o [/ ° Aa o Aav
I1UIU 1,085 718 umgﬂumﬁmmnmu 311919 LLEI&Wﬁ‘ViﬂuNinu’Ju 421 318 LagNWUUIY

21594 (Loreto et al., 2005; Van Rooijen et al., 2004) 71 lii'laszyuonwamnonagvaie ngu

' 9
A o A o o

A7981991NNUITENAARENUNO1YTE NI 30-75 T TszauthmaludoandionsInis 4.5-

J <

14 Nadluadodns (81242 Wadnsuia¥ans) uazszauihaamiziiiafonaia (HbA c)

Y H

FLHIN 5.8-13 % AFUNIANY 25-49 A lansuauas’ Wninal 64-107 Nlansu Taanqun

M Y o = 9 1 a z o a 9 9 a A @
Ti'ladundnuldun naeasassa ngaldunyas dilreTariare Tsanaoadoaiale
Y A 4

aautiteilavaden ndunilonaleae ancanunssua liihiilesedu 3 (third
1 < @ a o @ a

degrees heart block) Ailefiomsiivniiien waluduiadniz anudulaiags Tsn
A A 9 A 1

vaoAeAdNed auauden nzunsngount lannlsawvnu Isavasaneadiuilais

9 A s A a = a 4 dy

AMzunsngoumstdonvesrellszama Uineasenluisaul anulnavesnaluniionas
] tﬂy % d‘d 1 L!' = a a Y 09/'

sruvlszamedegunsy TsaFesentioims luned Ianuralnavesdunas laduguusa

a

Athedela HTdsaueeninluilaan: insagialwdeaninninind iszdunasisameson

U

v
= [

1 a o aa J o w o w ! @ o
Tuideauinninlng Tsanuees Istandniivedinalunmsesniidaine galasumssvedu



% Q/ = =2
VIYNNY ‘ILGIE‘W‘F WANIANE1/ 78

Haang enanluiu ersnuermsdusi Augs guyns uazdndisulasimsoansig
A A A
malusees 3 1150 6 MBUNHIUN
Ao o w Sld' I A A [ 1 o o
NuIgNIseeniaImeludniuuivnuyiian 2 WUABUNITEONAIGINIY
Uszinnue Tsdnnguaiedie lasumsdsziliuaussonwnisumensun1soaniiainioals
A . A <3 ) [
MSNATOVAUEIOWIY (exercise stress test) NMTINNAIINS AALANNAIADIITIMTUNT
a L Aa va ) ) . . . .
muﬁwwméﬁamumiﬂgmmm”u,mzmmm American Heart Association (Tessier et al.,
2000; Level A) Tuam3semsesniidanmelszinnue I5iingudunisesniidamensadiu
UeAINMIIAUEENIULATNMTasTnau W1 T (Tokmakidis et al., 2004; Level B)

a o Y Y Y Y a 1 o w .
uazﬂizmuamwmimummm% ’Jﬂﬂ’ﬂhﬂuiﬁ’ﬂ@] NOUNITIONN1A4N1Y (Maiorana et al.,

=

2002; Level A) uaﬂmﬂﬁé’humiﬂi:Lﬁuizﬁuﬁymm1ugﬁa@ﬁauggazwé’aﬂ1§aaﬂﬁwéﬁma
UszinnueT3iin (oA AUDY, 2545; Level B; duniu Inazyns, 2545; Level B) uagn1s
DONMEINBUVVLUTIAIY (Danstan et al., 1998; Level A) NHAMIANHIVDIAANITA
nazauy (Castaneda et al, 2002; Level A) wumsAaneszauimaludend iudiiula

@ o w @ o { 3 o J o Qa’l 1
'ﬁ'ﬁ\?ﬂ']'i@f]ﬂﬂ']a\‘]ﬂ'lml‘ll‘ﬂLli\ifghuﬂ'l']llllﬁ\iigﬂﬂﬁuﬂ A0 2 ATYAUMH TINS5 AT LA

4
% (%

Y v
linumsszymszavimaluaen ngualtedisluanuided lasumsud lunnzsgauima
Y

° A 9 (% dy A o .
mima’e‘)ﬂm&lmiwﬂizmummwmm‘wummaqq (high sugar snack)

v
Av a4

Tﬂﬂﬂ'ﬁ/‘lﬁ’JlJ“lIENﬂﬁ°I/I‘1J°I/]7!L!\‘l']u’3fﬂ‘c’J‘VILﬂfJ’quﬁJWa‘lJENﬂ?i@ﬂﬂﬁ?ﬁﬂﬂWﬂd@ﬂWiﬂ’JUﬂM

E4
o ]

{ o a ! 1 [ 1
szauihaaludealudmiwuivnuyiadn 2 awnsouialaiu 3 Uszan1dun 1) mseen

o w

masmelsznnue lsdn 2) ﬂﬁ’f)’ﬁ]ﬂﬁ'lﬁﬁﬂ"lﬂll‘].llllli\iﬁghu 1ag 3) m3seanndanelszinm

19 15UNINAUMTOONMEINBUUULTIAIU (FI015199 7)



TaudfinIneds uHINeIGoNaa Wou. (MIwead lvaj) / 79

= 0w ya o a a
MA1319N 7 ﬂizsmnﬁummsaannmamﬂ“luggmﬂmmmmmuﬂﬂ 2

dszianmssanmasme Ui
msoenniadmelsznnus 1sun - 19U
A 3
- 19151
-udnseu

- maRiaaINBHUFN
° A
- SIWBUBNY

- mM3vanmasmenuy InInu

- $1'lfiwanathyayll
o w v Yy v A 9 o
N13DDNNIAINTYLLUVLLIIATU - ﬂ1§1%ﬂa1ulu@ﬁ1uu1wuﬂ
o w a 1 o a I~ o R I
ﬂ'ﬁ@@ﬂﬂ']a\iﬂ’lflﬂ5$lﬂcﬂ!lﬂiillﬂﬁ')llﬂ‘]_]fni - Lﬂu!ﬁ'}ﬁ'HJﬂUNﬂﬂjqullﬂl\illﬁﬂllagﬂquﬂu
2
@@ﬂﬁ'la\iﬂ']ﬂ!lﬂﬂlli\iﬁ']u ﬂ]@ﬂﬂéﬁﬂlﬁ@

mseenmdametsznnuelsnludfidunnnusiiafi 2 (Aerobic Exercise in Persons
with Type 2 Diabetes)

msoentidamelsznnueTsiin §1am 11 Feq (N Gouinse, 2546; 526 B;
auasad thunes, 2545, 536 B; a32550 A9, 2543; 5980 B; iunissa Inazyng,
2545; 32AU B; ofan AU, 2545; szau B; gl3assar Tndanuw, 2445; seau B; Fritz et
al, 2006; Level B; Leroto et al., 2005; Level A; Van-Rooijan et al, 2004; Level A;
Walker et al., 1999; Level B; Yeh et al., 2007; Level B) ssu?’%miaaﬂﬁwé’qmaﬁqﬁyms
U (walking) MIANTT (brisk walking) fusnsenn (bicycle ergometer) msewdn
Thusaufiumsesnidimenszinnue T5ini Tsanenna fumseensidemeitoneunated
Tsanenuna miﬂﬁﬁﬁam%uuu%m (Qigong meditation exercise) $EIuEN (Qigong
exercise) mseenmdamenuyingnau (Tai chi chaun exercise) i°1”lﬁjwam‘1’]mﬂﬁ

(Boonmee long-stick exercise) 1agTn11ud AULTI 1A TLELIA10DNNIAINIY LAY
g

anuNonMaIMeNLANAINY



% Q/ = =2
VIYNNY ‘ILGIE‘W‘F Wan1IANE1/ 80

o w ] a wa Yaow & Y = Y Y  aa y
ﬂ’]ﬁ'l’)’f)ﬂﬂ’]ﬁ\?ﬂ’]f]ﬁluwﬂﬁﬂ&]ﬂﬁﬂﬁlﬁ IﬂfJfﬂ')ﬂﬂlﬂu@ﬂllﬁﬂ’]iﬂﬂﬂ?ﬂ@ut@ﬂ @'Jf]')‘ﬁfnﬁﬂu

Snsons awd 5 asydlad @ufithu 2 asudlan anuusahunais nawenidine
30 W1 00NMEINENBUIMITIH Srezna1 2 dila uazesnsidan1ene Lo 1ITIEY
syozian 2 dlanl nfSeufeunaszrinemseeniidimerieneueIMITIF LAz ¥R
o1mIEL nuhmendamseenfidemeneueaEuszdnihmaliden tazssduthea

~ 2 o A Y = 9 '
TﬂfJﬁ’JﬂJTIHn%ﬁnﬂ‘]JaTEJu'JﬂTEJGlu 24 GH?T?JQVILLETQ\‘lﬂﬁlﬂﬂi"ﬂ/\lNLLH?THNﬁﬂﬁQNTﬂﬂ’NﬂTi@@ﬂ

[

o 1 9 @ =2 y
AINIYNDUDINITIF (UUNITTU Twazum, 2545; Level B) uazmsAnyInaveInsilu
2 d' o v 1 [ 1 [ d' d' = d' =\
INTEIUNANVUTALASIAIVOINITOBNHIAINSNIANULANA A UNANND Taelinnudiied 1
091} [ 4 o @ ~ [ 4 1 ] 1 = :j =
AsYAUMIM naeeniaIne 40 W szeznal 3 ey nunvivasaunasimialuben
< a ]
Meyaniioy (AW AUDI, 2545; Level B)
o W a . P Y am a d'
mseontiaanielulsagy (gymnasium-based training) @3YITNITAU AND 5

:/l o 4 o w o d o
ﬂj\?/ﬁ'ﬂﬂ’lﬁ ﬂ')’lllllj\iﬂ’luﬂa’m 130199NNI1ANINTY 60 u’lﬁ TY2I0 12 ﬁﬂ@’lfﬁ 'V]’lﬂ’ljﬁﬂ‘ﬂ’lblu

l
=

' LY 1 a I A A a Aa @ :} A a
NgUAI0d 1IN uLIN IUTaN 2 waznganuszaviiaialuaealna
(normoglycemic) wamsAnyINUIINIEEnA1aInelulseduanan @m1snanseay

J < 1 a A d a A ' { <
mmmmzmmﬁaﬂumEluﬂqumuuwgﬂuLNWﬂu%uw 2 ﬂWﬂ?ﬂ!ﬂaﬂ 7.78 £ 1.3% L‘IJH 7.19 +

9

o :} < A 1 a Aa o :} A a
1.59% uazammummammumaammﬂuﬂ’quwmeQﬂuizﬂuu1ﬁ1a1uLaaﬂﬂﬂ@1 N

U

ANNTY 5.58 = 031% 11U 538 + 0.24% WaINMIeeNtIdImeszezial 12 dilaies1al

v
o v aad

HedAyNanan .05 (Walker et al., 1999; Level B)

o

a wva

o w A o w P ) 1as
mseoniainmeluaniufieoniiainie (center-based training) 1Auni3msl§ia

a A o A A o w = ) 9 a2 o
FUIBUUUBNI 31UIYIUBNI ﬂ13ﬂ@ﬂﬂ1ﬁ\1ﬂ18llﬂﬂ1ﬂ(ﬂﬂ3u Lmziﬂuwamﬁmﬂgu Wumsia

U %

] o W 1 [ I U Ja v I 9 = 9 =\ A
ﬂ'sjllﬁ')’f)fJ'NiJTE)’E]ﬂﬂ'l'sNﬂWEJﬁ'JiJﬂHLﬂ‘L!ﬂQ‘JJIﬂEJI%J'J%@JL‘]_]u@ﬂllﬁﬂWiﬂﬂﬂjﬂ@umﬂ UAUD 3
k4

v 4 1 o { o w
asvddar anuussthunais TAgNLIINTSINIBIUFNI 1IA100NA1AINTY 45 UIN

o

[ 4 1 { [ g’ <3 [
szezna 8 dilad numssedurnIaITaanszaUEIAaIMzEiAlRBA1aIN1T0en
o w 1 A v o w AaA [ d o o 9
faameedeiidednynieanan .01 (nuasail 1hunes, 2545; seau B) uazsiliwaeaih

Y

o w [ 4 1Y o [
Yoyil na1eeniaane 45 wi szezna 8 dile aunsoaaszauihaialueanains
poniaimesdiitodidynieanan .01 (glsassa Tndanuw, 2445; s2du B) dmsums

a va an o W = 1Y 4 [ cy =
UPUAFNTINI Na109nM1aIN8 30 W szaza 8 dilam aunsoanszauinaluaea
Waanseeniiaenmeedelisdidgnieadan o1 (Ny ewnse, 2546, 32AU B)

] Y o w { o w % 4
FURYINUNTBONAEAINEULL NI NA198NMEINE 60 WM szezial 16 dilan

! o o ~ Y & A <
nuNIuddarriai 16 Unaanszauiingaliaeaszerono1115NAURAY 156.88 + 43.03 11U



TaudfinIneds uHINeIGoNaa Wou. (MIwead lvaj) / 81

o w

A a o aa 1 @ aaa @ ‘;y <
133.25 + 22.26 HaanNITN/ALNT @ﬂ?ﬂﬁuﬂﬁﬁlﬂﬂlﬂﬁlﬂﬁﬂ@ﬁ .05 Lmzizﬂummmmzmmﬁ@ﬂ

9
i ]
= A

[ 4 I 1 v o w Aaa
HANAAANDINANURAY 6.91 = 0.82 % 11U 5.98 + 034 % osNNNedIAYNNADAN .01 11D
= = [} 1 o w =S =N [ = o w
WSeumeunUNeUeaNARINIY (RIVTTM AFIY, 2543; 52AD B) 1azmsAnyINIseoniied
A o w = [ 4 = 9 ]
Meuuy 1IN Na1eont1aInIe 60 U szeznal 12 dlai  daudidez lununs
{ [ g} [ 1 U [ g/ <
nlasunlasvesszamiaaliudeardiono 1My tANUNTLAUINMaIZIdARALAIanad
1 H I
NAURDY 7.74 + 1.93 % 131 7.24 + 1.35% (Yeh et al., 2007; Level B)
o w { [ o w a < {
MIvENRIaINMeAIeAueINt TagngunaaoieoniaIN1ea1on1sa1E) AWM 2
QBJ} [ r'd o w [ 4 o w
ATY/AUAH ANVUTIVT A1PDNMIBINIY 45 UIN TLELA 6 FUAIMUTN LAZEDNHIAINIEY
a { [ g { 1 [ [ 4
Uszianua Tsunin lsanwenuna luszezna 6 dlariaen audu1An 1 w/ala anw
15911una1e natveniIdIne 45 W @IUNgUAILANDONRIAINMBINONDUAR 8T
3 [} r'd 1 1 1 4 (Y 3}
Tsawenuia uAsIaz 20 N szeznal 12 dlad nunlunqunaaosnundsszauiima
< 1 o
IMSTAADAUAIADUNTNARDY 9.36 = 2.42% HAINITNAADIANAIUNAD 8.99 + 2.59% taz Iy
[ [ { Y] g’ < 1 [
NENAIUANANRAYTZALIIAAINZINADOALAINOUNINARDY 9.25 + 2.28% HAINITNAADY
anauae 8.26 + 1.97% (Van-Rooijan et al, 2004; Level A)
- o w Y, A 9 - Y a 4
UINIINUNITDDNNIANINIYAIIAULDINTIU (home-based training) 1dun mMsAws,
{ 3 [ 4 o w 1 1
A0 3 ATYAUH ANuLTUD Na1eenMaINIe 45 WA 528281 4 10U WUIINGW

9 o a

@ oy < ] 1 o a 4
'VIﬂﬁE]\ﬂd\li891‘]Jl!1&5]TﬁLﬂ1$!3JﬂLﬁ’t’)ﬂLWIQaﬂa\iﬂﬂ'l\ill‘JJﬁUfJﬁTﬂﬂJuvnﬂﬁﬂﬂ mmﬁmmﬂmmuia

Y

Y9IN150NR1aIN18 liifisanenonIsauauszaUIiaIaluden 13091NNNAI061

vuaulunguneaslildeensiaineln ldanud anuuse vazszeznaau Tdsunsun

= g [ 29 o . o .

Anwn wonantlorwdumaz luliduuziin (supervisor) Tumseendidenie (Fritz et al,

o Y a A o w Y Ay A9y o w '

2006; Level B) i lvi)sz@nsnaveanisesniainedisauesninuidesinaluuinisesn

o w A P 1 o 1 o w Y a ad

fraemea Tdsunsuined 3 ldaduave drunavesnisesnsidimealsmsauiniu
= a 2 9 ~ 1 o = a 3 o 4 A

MIANYIAAMINFATZEZIIAT 2 U A28ANLSINUANANNY  UAWD 5 ATv/da1d 3o

9
WINNI HAMSANEINUIINIAUAIIANULTWINNTT 10 METshwk dmnsoanszauiiaia

o _ aa

< A ' A A o A @ a
INSIUARDAUAIDYNUUITIAYNWNADAN .0001 Llﬁgﬂﬂﬂwaﬁﬂﬂﬁl']llﬂuiaﬁﬁ Cholesterol,
.0

[

Triglyceride otefitfoddameadan .o T@ﬂmﬁﬁﬂmﬁyﬁmiﬁﬂmmﬁﬂuﬂ’cjuﬁménﬁ
unungiieuen uazdemunguiied1ania Insdny (Leroto et al., 2005; Level A) 21999
asuusagalalumsesniidimeveangualods

Tagagd mseenmidamelszinnue Tsiin senmidaniedisanuusaut wuhaud

09./’ o 4 ] 1 @ g’ o w
3 ﬂi\‘l/ﬁﬂﬂ'l?i T28T1I01 45 mﬁ UllllﬁEJ\“I‘W'E]G]'EJﬂ'Iiﬂ'J“Uﬂﬂigﬂﬂu1@na‘1u!ﬁ@ﬂ LUAZDNNIaN



% Q/ = =2
VIYNNY ‘ILGIE‘W‘F WaNIANE1/ 82

{ o’/’ [ o o w [ o
mﬂﬁjwmmﬁ 1 asvadar anussiunae nateenigin1e 40 WIN szezan 3 dlany
(=1 1 [ oy A 1 " 9 A A 3 [ 4
"lm‘wfmwm’amﬁmuqmmummaimaaﬂ uanu N wNuaNNue 7 asvddadt aieen
o w = [ d A 1 [ ‘;y A dy Y I 1
MaIn1e 50 W szezan 2 dilew ‘JJINZWIE]ﬂTﬁﬂ?UﬂMﬁgﬂUu1ﬂ1a1ULﬁﬂﬂ Flriun
o w Ay Yy qv = o w ' S A& =
52821I2199NN189N 18N8 819709 1FAND Lazateeniiaineluaas AT UNNIN 998
= o g’ A o v a 9 a 3 @ 4
Inaaaszavihiaialuben Taeniseeniiasnmedssnnue Isdnalen11ud 3 asvale
~ o w 1 9 Y] = <
ANUISIYIUNAN 52821981 30-60 U 1IA19BNRIaIN1ER 1Nt 8 dlan 399zIHU
9 9
v o v o <
LLI.!31ﬁﬂﬂ1§ﬁﬂaQﬂlﬂﬂigﬂUHTQTajulﬁ@ﬂﬂlﬂ!Sﬂﬂ’ﬂ"ﬁ/ﬂi ﬁ%imummmmxmmﬁamma
Y
uenINl Fanuimsesnniiadlszinnue Istndilinadon1sniuauaIUBAA UNITO0N
o w = 1 o w a d‘d g
ﬂ'lﬁ\iﬂ'lﬂglufi%ﬂ%nﬁ'l 2 ‘]J Ll,ﬁ3W'U'J'lﬂ'lﬁ@@ﬂﬂ']ﬁ\?ﬂ'lf]ﬂi&ﬂ‘ﬂl!ﬂiiﬂﬂ‘ﬂiJNﬁiuﬂ’]iﬂﬁlﬂﬂlﬁgﬂﬂ
2‘ = 3 o w a Y a va 1 o w 4
ummcl,maamﬂumiaaﬂmmmaluiiwm U,ﬁgﬂﬂiﬂa'ﬂ@]ﬂ'ﬁ AIUNITOONNIAINIYAIY

{ @ ' [ 091 ] o 4 ' 1w 1
aupsntulinanemsaruauizauiiaaluden liminaue iesnwuingualeda

dalvgiin lu'lddUiaam Tdsunsunned

mseenmdamenuuussdndudfidunnnausdiafi 2 (Resistance Training in Persons
with Type 2 Diabetes)

INHANITITONEIRVNIT0NAIRINMOLULTIRIUTIUIU 9 Fo9 1T uMToNiIdS
MeANL5911una19 (moderate-resistance training) 91UIU 4 L%ﬂ (Cauza et al., 2005;
Level A; Cauza et al., 2006; Level A, Dunstan et al., 1998; Level A; Honkola et al,
1997; Level B)n1599ni1a9neautsa1iuna1esmauauusInin  (moderate
combined high-resistance training) 31UIU 4 5o (Castaneda et al., 2002; Level A;
Dunstan et al., 2002; Level A; Dunstan et al., 2005; Level A; Dunstan et al., 2006;
Level A) tazminontiiaimeanuusintin (high-resistance training) 314U 1 504
(Fenicchia et al., 2004; Level A) msany1lulsedn uaglulseaulSouieunumseen
S18IneaIeAUIBIRTIN

msane U T598uAMUI5NUNA1E I 4 1589 N150ONFIGINBLDLLT IR
aE 2 asuddant szoznm s e aunsnaasmasszduhmanziaEoauaian
7.5+ 0.3% 131U 7.4 + 0.2% @siwq”lajﬁﬂ'ﬂf?wﬁﬂumwﬁﬁﬁﬁ .05 (Honkola et al, 1997; Level B)
LAz AMTODNMEIMBILLLTIELANIE 3 asudant szoznm s dani aunsnaadnas

Y
v o <

< ' { @ cy
i%ﬂ‘]JuWHmﬂ'l&lJﬂLﬁ@ﬂLLﬂQ%Tﬂ 8.2 £ 0.5% 1Wu 8.0 + 0.5% uazaﬂmmﬁaimummah

=) A o an

[ a a a l o w 1 A
109AIN 9.6 £ 0.9 11lu 94 + 0.8 aJaaTaJa/am ﬂﬂ?ﬁﬂuﬂﬁTﬂﬂJﬂTﬂﬁﬂ@]ﬁ .05 LIaginunNy

o



TaudfinIneds uHINeIGoNaa Wou. (MIwead lvaj) / 83

Y] a

<3 4 (] v o A
UYL VBN NI BRI T A AMIaD AN .05 (Dunstan et al., 1998; Level A) uagns

g

9
[ [

o w 9 A 4 A [ ~ A ~
20NMAINILUVUTIAIUANND 3 ASw/dUa M s2ozna1 8 1aou lagdianai 4 1Aou Lazh 8

1 @ oy < 1 o w 1 {
Lﬁ@u W‘U'J'lﬁ']inﬁﬂa@ﬁgﬂﬂu']@']ﬁlﬂ']glilﬂla'ﬂ@!lﬂq ﬂf’JUﬂ'ﬁﬂﬂﬂﬂ']ﬁ\iﬂ']fJﬂﬁlﬂﬂnﬂaEJ 82 =+

o o

I A ~ I A ~ (] =
0.8% 1111 6.9 + 0.4% lwdAoui 4 uazanauilu 6.2 + 02% JwdAoun 8 sdntiisd a1
QQd’ 1 [ . . 3 A d‘ A d' 1 S v o o
anaN .002 LagIvansza LDL, Triglyceride Maludoui 4 uazinoudn 8 ad1eiitiod iy
N9anan .05 (Cauza et al., 2006; Level A) 1azn1390nf&aamMeuuuLsId1UAI8NTHN
< v R - S o ¢ o o A 4 ~
ANUUAWTA@ZANUNUYBINA I AN 3 ATvFa naeeafidemesui 15 WA

A Z = o 4 A ' T Ay < 9 di’ =
INHUU S UIN nn 4 ﬁﬂﬂTﬂ Y2 4 1A ‘W‘]J'Jﬂuﬂ’é!lmI?Jﬂﬂ’JHJL!fU\?LLiQﬂl’f]\‘iﬂﬁWllL‘LlE]il

Y
[ o

1 4 ] g’ < I~ [ 4
AunagTzaUIiIMaMzlARDANAIanadIn 8.3 + 1.7 111 7.1 £ 0.2% Aunasszauiiaalu
[ I a a o ana 4 a a
AOANEIDADINITAAAIIIN 204 + 16 11U 147 £ 8 TaAnTAATAAT HAZAIZADDUYAUAAA

A 1 v o w aaa 1Y 4 1
iy HDL eg1iitiodayneddan .04 uazaaszau lnaamoson lasnawe 15a LDL 0819

v

HodAyn1eadan .01 (Cauza et al., 2005; Level A)
31NMT00NFAINMELVULTIAIUNANNNTITIUAA1TINAVANNUTIMNTNTIUIU 3

4 1 { { o w { 3 o L4
ﬁ’fN UANATNNAIND 1381 LAZTZEZINIVEINITOONMGINIY ANND 2 ATVFUMH 1atoen

[ I

MAINe 45 N RINMIANYITZEZIA 6 190U TANAN 3 1ABY LAZN 6 IADU WUINHAINITOON

[ A

H Y
fAaene 3 Lﬂf]uhlllflﬂﬁlﬂaEJ’L!!Lﬂﬁﬁﬂlﬂﬁi%ﬁﬂﬁ1ﬁ1ﬁiulﬁ@@ HAZHNAINITOONTIAINTY 6 1ADY

£
[ ]

Aa A a 1] g’ < { [
igﬂUHWQTﬁGlULa@ﬂaﬂa\? 1.4 uaaina/am ngﬁ$ﬂUu’]@nalﬂ’]zln@ka@ﬂllﬂﬂlﬂaﬂﬂ”lﬂﬂ’t‘)‘l!ﬂ"lﬁ

9
v o <

20NNAINY 8.9 + 1.0% Wad 3 PoU ANRABTTAUTIIAAINLITIAIDDALAIAAAT 0.6 + 0.7%

v '
aad a

HAZHAY 6 RoUANAYAAaY 1.2 £ 0.9% pdiidediiyneanan .01 uaziiy lean body
: Y [~} @ { o o
mass (Dunstan et al., 2002; Level A) damsaAnmtiuaasliimiudsduilsndraynonal
o 1 o w o @ o w <
pONAAINIBNA1INDIAIDBNRITINPLUULTIATUANULTITEAUMINIZABIoanMaINeTly
1 9 =~
APENUBY 6 1ADY
2 1
uenINil MsAnyIMsoenMaIneuuunssduinNuusaunanswAuANLS

1
J =~

o { ng; (% 4 o w @ 4 ' [
NUNAND 3 Asvalat naieeniainie 45 WIN 5Tzl 16 a1yt nuNauRaesEAL

9
o v aad

o < 1< 1 @
um1a!,m$mm§am!,maﬂaw”m 8.7£0.3% 1wu 7.6 +£0.2% @ﬂ?ﬂﬁuﬂﬁ’]ﬂiy}ﬂ’]ﬂﬁﬂﬁﬂ .01 uag

1 1 a' 9
WUNNGUAIUANTINTIANNNIT 1581AIUANILINIIN 42% (Castaneda et al., 2002; Level A)
Av AR A & o w 9 A o o P
wazauIdenaAny1 i 15983 umsesniaanenuunsId LA 3 asvalay szezna
A = ~ [ o w Y A 9 A = o w " @
6 1Y 1WSUNIUNUNTEBNAIAINIIAITALIDINTIY NANND LAZIA1PBNAIAINIBNINY
[ o o o a ' { o g’ <3
HaNIANYINUIMaINTBonmaInelulssduausoannndgszauiimameziliaiaen

S o v

] o Aaa 1 o w 9 { 9 ]
1Adanad 0.8% ?JEJNNHEJ?H?]‘EU‘V]N’ﬁﬂﬁﬁ .05 Lmiuﬁ%Elgfﬂiﬁ]’f]ﬂﬂ1aﬂﬂ1[ﬂﬂ’)ﬁl@1ul@ﬁﬁﬂ1u]lll

5



% Q/ = =2
VIYNNY ‘ILGIE‘W‘F WaNIANE1/ 84

{ Y oy <
numslasunasvesszauthmamediadonaunas (Dunstan et al., 2005; Level A) ia
= o o A o w = = [ o w 9 A
fnﬁf"fﬂ‘]al']fﬂi'f)@f‘lfﬂﬁ\iﬂ'lfﬂuﬁﬂ']u%@ﬂﬂﬂ"laﬁﬂ']ﬂlﬂﬁ‘(’J‘]JWI‘(’J‘]Jﬂﬂﬂ?ﬁﬂﬂﬂﬂ?ﬁ\?ﬂ"lﬂﬂ'wﬂul@ﬂ‘ﬂ
) = S o P A A Vo ' Yo
11U AN 2 ASYAUAY 528201 14 1hou Tﬂﬂ“luiwznm 2 !ﬂﬂullﬁﬂﬂ@u@’)'ﬂﬂ'lﬂ%gllﬂﬁﬂ
=< a [ 3 1 T v 1< 1A o w A o w
ﬂTiP\lﬂﬁﬂuiuiiﬁfﬂJ TTaﬂﬂTﬂuuLLUQﬂQNﬁﬁﬂEﬂ\ul]‘Llﬂq3J1/Ii’)@ﬂﬂ"lﬁ\iﬂ"lfﬂi!ﬁﬂ?ll‘ﬂﬂﬂﬂﬂ”lﬁﬂ
oA o w 9 A 9 1 Y] g} 1< A VoA
N1y LAZNAUNDDNNIANIN1IAIYAULBDINUIU W‘]J'J"Iﬁ$ﬂ‘]J1ﬂ§]"IﬁlﬂTgLﬂﬂlﬁ@ﬂllﬂﬂiuﬂquﬂﬂﬂﬂ

dameluaniuiiooniidimennas 0.4 % ua linumslasunilaslunguiioansideme

EE Do

A 9 £ 1 VoA o w 9 A 9 a wva 3 A
WAULBDINTNU C]NW“LI’Jﬂilﬂf;:!ll‘1/]’6)’f]ﬂ'maﬁﬂ”IEJﬂTJEJ@]‘L.!LFN‘1/]‘]J11!’1Jg]“]_I@WI”INT‘]JﬂLﬂ‘JiJVNﬂ’JHJﬂ
HaznavenNiIdINganadllszinanTanile (%"aﬂaz 52) (Dunstan et al., 2006; Level A)

o 9 A o = 1 % ' YA
miaaﬂmmmamwmmmmuiwuﬂfu1ﬂmiﬁﬂyﬂuﬂqumammmﬂmmmm

'
a A

= ~ [ a AA 1 a o w 9 A =
FUAN 2 LﬂiﬁJ‘UmEJ‘]Jﬂﬂﬂﬂluﬁﬂhﬂ31ﬂﬂuﬁﬂﬂgiﬂﬁﬂﬂﬁ 2ONNIAINIYLUULTIANTIUNAIIND 3

Qe

[

4 [} 4 1 [ g’ [ o
asvdlan szeznar e duam wunszavihaialwaeanienainisni oral  glucose
tolerance test (OGTT) NouUMI00NMAINENALNGAY 202 + 1.4 Uadlua/ans 0 12-24
¥ IuauAuRae 17.2 + 1.7 ¥aa lya/ans 1azi 60-72 2 1ualA1nae 19.9 + 1.7 4ad lua/ans
Y v
NNHAMIANEILEAIINTEAUIIAIalUAoAanaIdIN1TRONAIAIN1Y 12-24 RREN
(Fenicchia et al., 2004; Level B)
o w 9 d’d d' 09/' @ 4 ]
Tagas1 msoensiaesmeununssduniinnud 2 asvaldad anuuseathunais i
= 1 o oy A 19 o w ~ = QSJ’ [ s Y
MeanaaanInIUgNszaviina luaea uad1eeniaInenn1ud 3 asydilan areni

v 9 [
usaunan >50% 1 RM) (Tagh 1 repetition maximum wxgdaimiiniigeonts

=

9 9 U A ov 9 9 QaJJ Y =S 1 a’/‘
awnsnenduusa iuaswes Tansugandede Id 1 A5 ndmuausaned luawsaennia
Y dg’ = 1 o ;y A o w Y A
a0419) u 11 Twadensaruquizauiiianialuden tazeoniidemonunussdiuaud
Y
1 (% o 4 1 o o
P800 2 ATv/daI Awnsahunae (>50% 1 RM) 5300 0ANusanin (75-85% 1
RM) 1781090M1G9018 45-90 1IN 8ONMIGINIENIAL 2 %A (99NNA1AINY 1 YANINY 12-15
k4 9
A59) 130 PONAIAINIENIAZ 3 A (ONHIAINIE 1 YAWIND 8-12 A59) 28217A10619100 8
@ 4 Y 3/ o g; <3 1
dlad ansnaaszaviiaialuifen nazrieszaihimiamiziiafoaad Hagny
o w A dgl = % oy <] A Y tg 9 1
sreznaveINseaniaimenuuluiinaaaszavihmamezidiadoauad IauNTuaIY Le
aw L AA 1o ' Y1 o w ' o o S A

NuITeteg §aluamnsnszy laimsesnhidimemumlaszamihmameziiaion
A A ' " A g ' o w Y A
uAzEIsnanaIIuAINYIe laaasliniil wenviniinuiimseentideinedlsanioh

9 3 ' o ' o My (awva A 4 ' = o w
thuiungualednin T 1dd§iaawTUsunsunane]d Tasnuanuduaznateeniidime
o w A oa.ll YR o Y o w Y Y A
anaannlUsunsumseeniiainmenas 13 fehldnmsesnhideimenuuusidiuaisaiodh

9 1= 1 @ oy A
mu“lmwammimuammummaiumaﬂ



TaudfinIneds uHINeIGoNaa Wo.u. (MIwead lva)) / 85

msvanmaimeilszianuelsinsinnumssenmasmeanvuussnulugniunvnusiian

2 (Aerobic Exercise combined with Resistance Training in Persons with Type 2
Diabetes)
Aau I o w a @ o
mﬂﬂﬁ‘ﬂ‘ﬂ‘ﬂ’!uﬁu?i]EJL‘]Juﬂﬁ’f)i’]ﬂﬂWf;‘NﬂWLL‘]JiJLL@Ii“LIﬂi’JiJﬂ‘]JﬂﬁE’J@ﬂﬂTﬁQﬂ"IEJLLTJ‘LI

1599113119 3 1599 (Maioana et al., 2002; Level A; Tessier et al., 2000; Level A;
Tokmakidis et al., 2004; Level B) inmsansluTsegu
o w A < 4 . [ o

M300AMAIMBIANANUTILTIVBINA LD (strength exercise) FINAUAITOON
o @ a { { 09: [ [ 4 [
fdemenuune 150nhiinamd 2 assaeda1d A2uNse 60-80% V996ATINMIIAUGIGATI
o o S w ~ o s ~ o ¢ v o w VA
1le szeznan 16 da Yanan 4 dav tazh 16 dUa1v vaInseontIaINIe WU 4
o 1 A v J < A < A
dlaiaundsszauiiamziliameeauaanadnn 7.7 = 1.7% WU 7.1 £ 1.3% uagh 16
1] 4 1 ~ I (] A v o W AaA YR |
dilav anaenaund@e 7.1 = 1.3% 1301 6.9 + 1.0% s nlisdAgneanan .01 tazdire
A ] 9 A A ) P ~ ) ¢ 1 A v o w Aaaa
UANUUTITIVOINAWIHBN 4 F1a1 uaz 16 dlam egnifsddgnaadan o1 uag

001 (Tokmakidis et al., 2004; Level B) Famsanuilaliiiuimsoonidemenszian

a o o w 1 o L4
LLEJI'H'Uﬂi’Jllﬂ‘Uﬂ1i@@ﬂﬂ1ﬁ\1ﬂ1&ll!ﬂﬂllﬁQélﬁlﬂﬂiﬂ%i%ﬂ%!’)ﬁﬂ@EINIT’E)EJ 4 dilant ansoan

Y
@ <

o A Y 1 Y ad 2 A o w = ) s 1
'igﬂﬂu'lﬂ']alﬂ']gLiJﬂ!aﬂﬂl!ﬂ\?llﬂ llﬁﬂgklﬂWﬂﬂﬂQﬂIULN@ﬂ@ﬂﬂ']a\iﬂ']ﬁlﬂ\i 16 dUa¥ daumseen
o w 1 @ o w a { 3 o J
ﬂ'la\iﬂ'lml‘ﬂllllﬁ\1@9]/']1:!3'Ji.lﬂllﬂ'lﬁ’f]'f)ﬂﬂ'la\iﬂ'lﬂllﬂﬂllﬂiiﬂﬂ ﬂj']lla 3 asvddarr awuese 50-

o w = o 4 A A Y 3‘ <
85% 1 RM 1128199nN183018 30 UIN 52821701 8 dilast nunauRdeszavIIaIanIzie

] 9
=~ v o

< J @
La@ﬂllﬂﬁﬁﬂﬁ\iﬂTﬂ 8.5 + 0.4% 11U 7.9 + 0.3% LlagﬂﬂﬂﬁﬂﬁgﬂUUTﬂWﬁiulaﬂﬂﬂaﬂﬂﬂﬁﬂﬁ"ﬁ

3 Aa A a (] v o w Aad A
anNad91n 12.0 = 0.5 11U 9.8 £ 0.5 Maaim/am at’mﬁuﬂmﬂﬂgmﬂﬁaﬁﬁ .05 Lagnuay

< Y Ay 1 A v o W aaa . dy
HUUTRUBDINAUUDDINWNNUITIAYNNADAN .01 (Maioana et al., 2002; Level A) uanaini

9
[ [

1 o o a { 4 A a < 1 %
WU'NﬂTif]’f]ﬂﬂ"lﬁﬂﬂ?ﬂll’ﬂ‘ﬂ!!fﬂiﬁ‘ﬂﬂ mmﬁ 3 Asydded ﬁ?ﬂ')?ilﬂ‘l!kﬁ'lﬂ"lﬂ 20 ‘Lﬂﬁ JIUNY
= < v & A v & o o w '
MIHNANNUVILTIVOINANIHD HTOANUNUVINA 1ML 20 ﬂi\i/sl):ﬂ 29NN1AINIYNIALE 2
o d 1 [ = <
g ANNLsIIuNaN sTeza 16 gy mﬂamzﬂm\l;ﬂimmmumﬂ 43+04 1Wu 4.1+

o v a

0.5 Naaniu/n3u e NledANIadan .05 (Tessier et al., 2000; Level A)
Tagai1l mssentidemedsznnue Isdnsawnumseoniidemennunssdiu il
a A 1w ¢ o o "y ~
T338u ANWdedNtios 2 ATY/dlam anuusaunae szeznaeg1aios 30 W1 Na1BN
o w ' o J o 31 v @ 3}
fdamendaios 4 dla1 anunsoanszauihinalu@eandsensms taznioszauiiag

2 A v o 1A < y X 9
!ﬂ’]zluﬂla@@uﬂ\iqﬂ URASINBIYLNUAITULLUNLIIUDINATULIHDNIY



% Q/ = a
vigniio lasiy oflsena / 86

UNN 5

anisewa

=2 3 dyd av A a o o J 9 awv
ﬂ'lﬁﬁﬂ‘]el'lcluﬂﬁQMLTJ‘L!ﬂ']ﬁW]J‘VI'JUQ']U'JﬂEJ MBAUATIEHUASTUATISHAITNIIINNIUIVY

A @ o w A 1 Y g’ A YA a A
Lﬂﬂ')ﬂﬂﬂWﬁ@@ﬂﬂ'la\‘]ﬂ1ﬂ‘ﬂllWﬂ@]f]ﬂ']iﬂ'J‘UﬂﬂJizﬂUu']ﬁ'laGluLa@ﬂsluEjﬂlﬂulﬂ’lﬁ'ﬂu%uﬂﬂ 2

v '

Tagihmsnuniuaulteaaail a.a. 1996-2007 iMsdsziiugunimanuunsedofieans
A o Y A o o I v ] A Y
‘numﬂ% LW’E]ﬁ\Hﬂﬁ'lgWLLﬁZ‘i'J‘]Jﬁ'JiJ!ﬂuﬂ'J'linglﬂﬁl%IﬂfJWﬁ]15‘@1!']?]'31%&1’73(]3ﬁllllﬁ%ﬂ'ﬂllﬂﬂﬂ'l

] [ 9
Tumsh I udadunvnusiai 2 namsanuiidszdue sl

NN

1w 1 A= 3| Aav o A A A [ o w A 1
ﬂi:]}l@]’Ji’)fJ”IQVIﬂﬂHH‘]JuQ"IHTJi]EJﬁ]”IU’Ju 23 1399 NNYINUNITDONNIAINYNUNANDNT

o o { a 4 3 ao A g .
amuquszauihaaludealudiiduumueidan 2 woidluauisenily Randomized

]
Ay A

. o o 4 I a 1 ] v I 1
Controlled Trial (52U A) 1191 111509 nazaIdenduFimaasua 1 ldguilunqu

A 1 . A I Av £ .
NANDINIONYUAIUAN (random assignment) N30 uUININABD (quasi-

[
=1

experimental) (32AU B) $119u 12 1509 ua LinuauIdeszay C uag D iuidendnunlu
=

@

Uszma Inenusuu 6 399 tazaddelugadszmany 17 1509 dn¥UZNaNA19819N

ee

oD

M

=

3
N3 23 Foudonndni ewgsening 30-75 1 FuihuTedInajieTedgeery lunuiedon
Trginowdniauinide aruauTsawImnudensniuaueImsuasns 19e1 uadiulng)
‘wudw"lmﬁENWa@iamimuﬂmzﬁuﬁmmimﬁm nudaiszduniaaludoauas sedy
ﬁywmmmxLﬁﬂLﬁa@u,mqqﬂduﬂmcﬁmiﬂamg11Tiﬂmm’nwumﬁmmiimmmmum
A15901M3M1 (American Diabetes Association) Tavfsednihmaludonvazonoimns

(FPG) 4-14 iiadlua/ans (72-242 dadnsuiadans) dasiuiranme (BMI) 25-49 alansu/

2 :’ v @ a o 1 g VoA ] o w
was® ndnga 64-107  dlaniu daulnapfunquin lusentidenie (sedentary) 910

[ 1 o 1 [ [ a 9 YA A A aw ] [~ 1
AanYUSNYUAIVYINAINA a‘ﬁmﬂllﬂ’nWmﬂmm‘mm%u@‘w 2 mmm’mﬂmuimytﬂuﬂqu

U
v 9

d' (% ‘;y A [ 1 Y o o Y o w 1 v 1 =
“I/Iﬂ?UﬂﬂJﬁSﬂUlﬂﬂ"laﬁlulaﬂﬂﬂ\ﬂiJllﬂ €°’I\1‘11!1!ﬂTiGl‘l”iiﬂ3Llﬂﬁ1]ﬂﬁﬂ@ﬂﬂTaQﬂWﬂﬁluﬂQN@’J@ﬂNu

q

R

o 29 v’ a o A A
ﬂﬂlﬂuﬂ”lilﬂll’lgﬁillWﬁ']3ﬁ']il']ﬁﬂsﬁﬁlﬁ!ﬁuﬂ'lﬁLﬂaﬂu!kﬂaﬂ‘u@ﬂigﬂUuW@I’]aium@ﬂ LasHIe

9
v o <

A Yy o w 14 o 1
ﬁgﬂUUWWWaLﬂ'lglllﬂla@ﬂ!,WNUlﬂﬂ'ﬂﬂ3llﬂiﬂﬂ13@@ﬂﬂ1ﬁ\1ﬂ']ﬂllﬂWa mﬂmﬂﬁﬂﬂa@ﬂuﬂqm

% 1 A Y 9 o Y o w (XY 1 % 1 ~
@]’Jﬂﬂ?\iﬂﬂﬂﬂﬂﬂulﬂﬂlm'mgﬂflﬁWa“ll’f)\ﬂ‘ﬂi!,LﬂﬁiJfﬂﬁ’f)'f]ﬂﬂ'lﬁ\iﬂ'lﬂllﬂﬁfﬂmu HAZNRUAIDINN



TaudfinIneds uHINeIGoNaa Wou. (MIwead lvn)) / 87

° = ' v YA g AN 1 P} '
u']lJWﬁﬂHTﬁ’JuﬁlﬁﬂJLﬂuﬂﬂlﬂULUTﬁQWUunﬂJﬂqjgllﬂﬁﬂ“l)"f)ueuﬂ\iiﬁﬂ!ﬂ’]ﬁ’)’]ﬂ@’]fﬂl‘luﬁqu'ﬁﬂ

TN undudidunimauitiangumsadouves Tsamnmanu1a

Usuianveamseenmasme

= o o w YA g A A 92
Tumsainwiasadi Tasmanunaumsesnmidsmeludgndunnvnusian 2 Ay
1 Aav d’ﬁ} 3 o w a o W
s INenAunYdu 3 Uszan 1) msesntmiasmelsennuelsin2) mseensiane
HUDLTIAY Az 3) MIeenmaamesennue 15003 NAUMIeRAMAIMELUDLTIAY
Y Y Y
HaveINToNMIaINEAeMInIuaNTzAUIMalu@en 1INMIANYIATIa N0
v v 1
p5110 a1 waveImIeaniaimeniinageminiuguszaiiimalu@en esainniseon
o w = o 4 1 9 < Y tﬂy A =
MasnelmarHaIyna 19U I due 45 19Mea3 19ANNLTILTIVDINA NI 1]
Y I
MsdaazadIveInaNiie (Kaouar, Peronnet, Massicotte, & Lavoie, 2004) 540043
Y o Ao o A 9 L qoa J o A A o YA
s lFnasnu nasnundrgind e ldneimang laa tagndsnudunornimlesas
Y Y
a3 luaiudasy azansA lau (American Diabetes Association, 2004) WA INHNATID
v A

] ) [l A A A o w Y dy 9
‘c’meaNmmﬁaﬂﬁzﬁuﬂgiugﬂﬂlaﬂﬂaiﬂmu LﬂJﬂLﬁﬂJNﬂTﬁ@@ﬂﬂ”lﬁQﬂ"lflﬂa'liJlu’f)ﬂgﬁlGlf

wasun lnalany ua lnalanwdundsnunilsnasiteawnsa s 1dnes idunnee

D.

[ 4
vua 1) luiiga (Kruszynska, 1997) auindesldndsaunnnglaalunszuaiaon nmish
v v A a I o o % 4 4
ng Iadaziingnszuaaonvzdvsededugawdudnimudn 'l suonleing Taansvwailes
o w o 1 4 .
aluanainnudinglumsdudesngInadigivad (Lund, Holman, Schmitz, &
[ { ' § I o
Pedersen, 1995) nalnmssnwinglaalwdenaldganenvzdali/Idnd e ldilundsan
Y A 9 9] o Y a dgl 1 Y A
laifisanedeserdemsiinuvesdnlumsnaang laauniu uazilaosdignszumion
(Kruszynska, 1997)  Tageidenszuaumsdaioinalanu (glycogenolysis)  uay
@ 4 4?} 1 . o o A
nszuauMsdunsizing lnavuln (gluconeogenesis) Tasavvziiimsaarslnalamui
Y < ' 9 A = v o a o o
azanidung Induazildesdinszumdon yazidernuiimsnaang Ina Tasmsdunszs
1 ) v A 2 a { [
Ty Tagmsinsalugiudase ersuaaan a1s5alau waznsaezi lu wuldswiung Ind
v A Y { [} Jd 1 1 1
Tagnsa lududasz Idnnmsaaelviuiazanedlumaddiua1esnvesienme arsuanan
P4 A v dy < [ v A
lavinmsindwilomnargng Inaifundsanulasnszuiums lnaladeda (Wasserman
d’ o % é’ 1
& Cherringtion, 1996; Koyama et al., 2001) tagiiaa1n1509n11a3N1guINUUIT NG
(% &% [ @ o :’ . . @ ~
Tgndenu lvindundsnundnunuiimalu@ea (Fenicchia et al., 2004) wasaun 14 1u

v
o Y [

o w . < @ Aa A ' [ g‘
M399NN169Me (energy expenditure) Huilvdednnnioninadenmsanszaviiealu

g



% Q/ = a
vigniio lasiy onlsoma / 88

[

9
[aoa (AYA AUT1, 2545) uenINHIMIUSUAINoNAINITEINMIaIN18Y0TEUUAS 1S

WA (energy  production  adaptation)  Tasgremieaziisiuaululanouaso

P4

. . A d? o Y [ 1 = [ =< = 1 o
(mitochondria) (Wuau m“h»im;aacluﬁnmsnmmmwmtywamumﬂmuuazu'lmaaeﬂmu
1 = Y] 1 Aa A a A Jd . . A :ig}
9199) mmzmmﬂuiNmﬂ%zwamuqauiwwgmm (insulin receptor) tWuYY (Kaouaret al.,

N v o o a Aa < 09} Y 1 s A dgl 1 o Y =1
2004) G]NL‘]J“L!@]'J%‘]JaﬂiIlluﬂucjéﬁuﬂluﬂ']ﬁl;ﬂ’].ll!']@'l']ﬁl"ll”lfjlﬁ]fﬁalWllﬂlLlfNWﬁ‘V]11‘”51\1ﬂ183\|ﬂ313~l

[

v Y Y
Tavdugaunniu shldszauihaanaimsoonsidenieanas (Colbert, 1993) uazda

v

a % ' @ a & o 9
awnsoaadSuna lviiulusiame (total body fat) waz lviiuninudessuiluaungdinsy

4 4
YoIMIINANIZABdUAY (insulin resistance) UONINUNLIINTOONAIAINY AIWITDAA
a % ' [ . @ a2 9 1
Ysunaludulusene andwiinianie (Body mass index, BMI) aaanuau Taia udualu
YA oA ! a .
Htlunguideauss ngueINIswaIean (metabolic syndrome)
dseianmseendiainenanyiludszmalnenuiimsanuiniilaene1uia
v ~ A o d = A o
(AR 1@eUIAT0, 2546; NUATAY 1huNee, 2545; nIIT50 AFIY, 2543; TTUNITIU Tnag

a

YA, 2545; oA AUT, 2545; 9 159350 InFawuw, 2445) Imsihgiilygieagivesn i

QU 99

4
=

A va & [ a @ v a s
15 Tumsiia dedeandesnumsAnyivedensa qudng, gl Wonv uazwerd inyas
J 1 1 1 @ o w 4
auysel (2548)  wumeadulhginnuaszmindennudidguazise lemiveanis
nankaugiilygiaz Iueengnisdgianeiuia jlunuvesnsdgianinmsaninn

=]

XY QaJJ dy 9 1 Aa wva ad o W a ) 9
Qmaﬁ]ﬂﬂiﬂullmm NMINUATNITVN ﬂ'lif]’ﬁ]ﬂﬂ']ﬁ\iﬂ']ﬂ!!ﬂﬂllﬂﬁ]ﬂﬁu !,Las'iﬂmwamﬂmiym

= A 1 Y o a va g A & A 9
“l)'\‘lWﬁllNﬁ"]‘hlfniLﬂﬁﬂuhlﬁjiﬂﬂ"lﬂlslﬂﬂﬂﬂ'liﬂgll@] L‘]J1!Vl?\‘]iﬁﬂﬂﬁu\im@\iﬂ"ﬁﬂllﬁqmﬂ"lw%ﬁlﬂ

agaa

v F4
lunuiunay IanuaeandesnuIniaguau

ANND ANUNTI HaZNMYBINTERNMEIME

Anudvesmseenfmamenszianue Istinedriies 3 asudlan drenuus i
NAIN 52021781 30-60 W1 NTPONRIAINOUVULTIATY FIBANWUTI 2 TZAU AD AT
1hunaa (= 50% 1 RM) A2 2 ase/diland nazainuusamin (75-85% 1 RM) AW 3
Asudlan na1veImseenidine 45-90 117 11 12-15 ﬂiza/ﬂm PONMIAINIENIAL 2 %A
W30 812 ﬂ%ﬂ/ﬂgﬂ P9NMAINIENIAE 3 YA Faszoznaveamseeniidameiianuduiug
Taoasefumsldwdeau (Gorden, 1995) szoznatvesmosniasmouaiiuszozeugu
sumedaiuszezveamaasoundouvessunoneunmseentidinme szezeeniidinieny
Huszeznmiioenhidimenswidiougusume uazszezrounatss umeitluszezndans

pONMIAIN1Y ANTZAVANUNINILIYEINITOONTIAINIE tiloannnsoensiainieludie



TaudfinIneds uHINeIGoNaa Wou. (MIweTIad la)) / 89

y a o_w Y Y ° 9 ' L 4 A = 9
KU ABUTNOONRIAINIEAITNIT IFLTIAUALTI LA ADUNUIY INDIATINAIINNT ON

1 [ @ o a Y] [ [ [
035 19Me i duuUT U U AT (AT INMITHINAIYNAINIY) 1151978 Uwa Inensane
Asiauvesnasatasauaziiale ¥reldis1anmedSudrlum vl uinoanFiau

ti! [ g’ A =\ Y] @ J o

(Brandenburg et al., 1999) FIMTanadveIszaviiaaluasalinNuaunusnUIZezaN
uazanuussn 1 lumsesnsidene (Albright et al., 2000) HAZWLIIANVLITIVOINITOON

o w Ay A Y Ay Yo g 3 g1 A Yo
Mdanmeninuaaasnnszezssudaunlasumsasunazmszsuug or1adlull1duie 145y

v

o 0 = & g 9 Y a va o w A 1
Az lumsdnduilunmsnszqulvnguiiaaullsunsumsesniaimenaiiooghn

U

=

9 9 A a o YN 1 Y (ava o w
i 9191au59nTzA N viousuasy o1 19 lilddfiaawTUsunsumsesniiainie 39
o Y (=1 1 Y g’ A
M lnanuuseluiissmedemsaiuauszauimaluion
1 A ] v W 1 Y o w 1 v A
druFesrnavesiud liansovenlaieenmidemerisiar lvuvesuniing
Y 091 A A Y g’ < = Y A A o av ]
anszaviiinaluden nieseauthmameiiadoauas 1aa iesniisuanauide luun
A A = v d' =l = 1 o 3
Wo UNINMIANYIV0ITUNITIU Inazyas (2545) NlTeuMeunasznInemsooninginiy
] ' ] 1 < J @ o w 1 < o
FINOUDIMITIF AL FIIADUDINITIIU WUINHAINITOONAIAININDUDINITIIUTEA
J 2 o o = e 3 = y =
aaluwden tazszauihmalassiwnmiznnidaeinmelu 24 Frlusnuaasalensni
1 o w 1 4 [} o 1 I
s Tduanawunnmsesniaimensuems®  iesnnlurinaiaenainiu
(] [ dy o A Y 9 o 9 o
Franamassulszmueimisienatsiuiisume ldsumsnszquanermsila eos luu
1 F4 Y 1
BUyAUNAIEDNUININTY sEaThmangn1zneusulsemue1ms Welimsesntidinie
=\ (% QaJJ o o 1 o o a a £ o 9 A
Uwadudusaaludueoulumsridisns luudugau saimmnnlumsazaung lnalugives
< Y ) [ ° Aa a ' o I
TnaTanuilundnudiseslusumeimnuanas Tagdugamsanmsiauvesou laigla
. 1 4 ' p Y .
laa (hexokinase) 159nduite1dng Inaluwdeadwaldiwaduesndunilelianulee
4
o a a o 1 4
go3 luudugawihng Inadhgiraa launiu (James et al., 1998)
T v 1 Aw Ao =2 awv Yo Yo dy
ngudted e luaAseminndny luuenudse ez 1dsulasumsasunazmssiuy
= & 2 o 1 Agv g 1 g v '
aaoa l1sunsumsAnyl FamsdoutaznIFuusaIna T limuIndunisnscquaqu
fedreleaniidemedlonud anuse natvesmsesniaimeaiu lUsuasumsdny
o w ¥ A 9 Vo ' Yo ¥ = A gaw
M59NM1aINERIBALDINTIY NguAIE19z TaTUMsaaUINAAIUAUNITHA HTBHITY
A 1 ) a va { % v [ a 4
Tuszezisudu newirlddgiadleawesitu Fanui deandesiuuulAnveunLADs
= [ v 9 a YR 1 a I Aa a 1
(Pender, 1996) tAgfuiladsaiuanuaatazaNugadnaengaAns sz Wusninaszning
= 9 o a A A a 4? a I A g
1ANA (FEUFNGINUNYANITUYDIYAAADY HANNATUINNYANTI VI UYAITUAUVDINITAN
~ a ua A o A o w A o YA Yo
aslanezlqiamuumuidivua awnal anud Tagd s wieswnudou waz lasuns

a [} 9 1 [ 1 3 a o w { o 1 a ] [
’ﬁTﬁﬁ"lf’JEJGl,Viﬂqu@]’)'ﬁ]Eﬂ\u‘ﬂu?fﬁfﬂi@’f]ﬂﬂ'lfNfﬂElﬁ"lfﬂli]ulﬂﬂﬂ'l'lﬂ'lﬁ'f]‘ﬁ'UWfJ'E]fﬂ\iLaEJ'J nagnqy



% Q/ = a
vigniio lasiy aflsiewa / 90

o ] = Y 9 o Y Y a Yo Y v A o
@'J’l’)fﬂ\‘lllT’E)ﬂTﬁulﬂV]ﬂﬁ’ﬂUﬂ'ﬂiJHﬂal’ﬂ@ulﬂﬂ m“lmwwuamwaw,l,azllmummﬂ"lwuw N
@ 4 1 a A 4
ﬂ']ﬁﬁﬂ‘hlﬁl@\‘]ﬂgﬁ']a T@ﬂ'lﬁulﬁfl (2442) W‘U'J"IfﬂiﬁTﬁ@ﬂ%ﬂ'ﬁﬁ3Jﬂ1§ﬂl!ﬁ@]um\ﬂu€’ﬂﬂﬂ1§ﬂﬂﬂ
o w 1 Aa va df ] a a wa [
fraanelidiheassl§ia iumssreasuusegalalumsdfianazms Idsumsaou ag

dawaldmudneninlumsquanues sadnenimlunisquanuesrzgnitaui Taoku

o w l

= ] Ay Yo 9 Ao 1 Y Y
NTzUIUMIToUS tazanman ldsudeyaniaszdingediunuizan vesrelidile
Aa LYY = o A a Y 9
ansannsanazanduludenmsdiudsunganssunisquaauied ldgndeanaz
=2 Y Y Y YA @ Y dy A
Mgy NMIANEIveITaal dua Tene(2540) WUNANI UM NUADINMIMIBUULIND
Ysuliaiimsuagszeznaimseaniiaimeldiminzay aaeasumsaiuayuldmidels

4 Y a va o w ] ' 4 Aa
Lﬁﬁ]iﬁﬂ\iﬂﬁﬁﬂ/‘lﬂ“ﬂﬂﬂﬂﬂ@]ﬂ'liﬁl’f]ﬂﬂ'laﬂﬂﬁff]ﬁl'l\‘]@]ﬁllﬁﬁ]\? UONIINNITNITADULALNITHITH

o 1 Yo o o =] o R o w 1 09/’ 1<
ﬂﬁqh@]’)'ﬁ]EJNﬂgqﬂﬁﬂﬂTL!u$u11uﬂ1iaQUuﬂﬂ‘lu’(fflqlﬂﬂuﬂﬂiuﬂWiﬂﬁlﬂﬂ1ﬁQﬂ18!ma$ﬂiﬁ L“]J‘L!
£ Y Ya o

an A o a ' [ ' 1A a va A 1
ﬂWu@')‘ﬁVlﬂ11WN’Ji]ﬂﬁ13ﬂiﬂ@ﬂ@ﬂllﬂq&l@nﬁ]ﬁﬂ\i’ﬂllﬂ'liﬂ;]ﬂﬁ@nlliﬂil!ﬂillﬂi’E'Jhlll 17

U

(«2)))

&%

' Y
Tunnilsznn a1 anuuse nanlumsesnmasmeluuaazass madunnniseeniias
dy N~ [ am o o . . [] Al a
Mo 1iAuInuIsmMsnIuauMnuaueY (self-monitoring) ¥elvHIeansangan
HUULAUNYANTTUVOIAULDIINNTTUNNNGANTTUUBIAULBN (self-recording) FIN1500n
o o [ [ Y] { a 4 A a .. I~ % @
fMaesmesaumssulasunganssundeaniu@y (addition) 1iunilavesmssnuas

[ 9 < 1 dy @
HJostunnzunsndeunnmsdviieisess (Ryan, 1992)

s21DaUI5M 5398 (Methodology)

1 1 1 H Y
NN 23 109 NRgITUMTERNMIGINIeNTNadeMIAIUANTEAUTIAE

{ a A S 2w A g . .
Tudealugndlummnuatian 2 wuiluau3sendly Randomized Controlled Trial

Y IS aw & . . Y % ] 4
(3zAV A) paziluanuiIdeninaany (quasi-experimental) (52a1 B) Falinnuu¥enoo

U

Y 1

Y [l < ' ' awv < % o 1w ' {
Tuszauge eg 1 lsaau nuhiingualednluinenuidelivinabn Fanyugngua10619h

'
=S = Av AKX

fa ﬂ')iﬂJﬂo114')1!‘1/‘!@m’ﬂﬂ%ﬁ%g‘ﬁ111’9{?\1'{33%ElT]ﬁﬂ‘HWhlig]}ﬁ]Wﬂﬂ'sj:iJS;l"J’é)EiNﬁWNWiﬂﬂﬂﬁﬂUﬂ?WNl%ﬂﬁu
Aaayy A A Ay ¥ Yy a ! Y A A Y
‘Vl%ifffﬂﬁhlﬂ LW@‘V]'NWﬁ‘V]hlﬂﬁ]Z?ﬂiﬂﬁi‘l’éﬂﬂflﬁhlﬂﬁ:[‘ﬂi5‘]51ﬂ'i!m'311ﬂ’3’]11uu“]fﬂﬂﬂklﬂ Gl,u‘UW\‘i
Aav T W 1 .. 1 =2 2 I~ o Y
QTHTDEJW‘]Jﬂ13"lﬂﬂﬁﬁlllﬂﬁll@\iﬂquﬁﬂﬂﬂ%i (attrltlon) 1U3$W313ﬂ15ﬁﬂ‘1§1 Glswzl,ﬂuwa‘wﬂw

ao A 9 dy Ao 1 T A :JI [ =
Waﬂﬁ’lﬂﬁlﬂaWﬂLﬂa@ullﬂ HINITINU ﬂu’Ji]EJﬁ’JuGlﬁiUuiJﬂﬁﬂﬂnJNﬁi‘tﬁ%ﬂ%ﬁu 2-16 dUaw U

o w

= Awv Aa = st' 91::9‘ 9 a
MesnuItenaaaunaluszeze 2 1 ﬂ?TJJ?l“ﬂulﬂu’i)"lfﬂiﬂl’f)ﬁ]Wﬂﬂﬁluﬂﬁ’ﬂ‘ﬁﬂmwﬁ‘l}@ﬁﬂﬁ@ﬂﬂ

[

Y
fdemeaemsnuguszauihnaluonszezen



TaudfinIneds uHINeIGoNaa Wo.u. (M3wennag lnaj) / 91

UNN 6
=] %
agiwamsfnymazvataueuz

Y
A A

09.:’ a J [ 4 awv \ @ o w {
ﬂTﬁﬁﬂ‘]&ﬂﬂi\‘luLWﬂﬂlﬂ§1$ﬁlla$ﬁ%ﬂﬁ131’7ﬂ'ﬂlliﬂWﬂ\ﬂll')ﬁ]ﬂlﬁﬁl?ﬂﬂﬂWﬁ@ﬂﬂﬂWﬁ\‘lﬂWU i

~ [l [ :’ A 9}::' I A A
llWaﬁ@ﬂTﬁﬂ']‘]Jﬂ3J'§$ﬂ‘UUWITﬁﬁluLﬁ@ﬂiu@‘mﬂutﬂWWﬂWH%uﬂﬂ 2

9

A
Anp lAduIuMsANEIINMINUNIVNUITEAWAY 7. AL 1996-2007 NGNAIDE1S

oo

)

I v o 4 [ . . . @ o 4
HuauIved1uau 23 1599 11U Randomization control trial (52AU A) $1uIU 11 1509
[~ o w Aa o 4 o w o
uiudumsesnsidamedszmanue Isiniau 2 1599 MIBENMEIMBUDULTIATUS NI 7
1504 M300AMaINELUDLe 15TNT WAUNITEENMIEINBLUTLTIATIUTIUIY 2 1509 LAY
Av A g a 1 ] Y o 1 I 1 A [
udseniduFanaascua li'lddinisguidungunaaesnienguaiuqu (random
. A Av &K . . o o A [~
assignment) 139N13798N94NAADY (quasi-experimental) (3¢AU B) 31171 121509 tijuilu
mseeniaimelsznnueIsind1uiu 9 1594 MIvenMIaImenuLsIAIUTIUIN 2 1509
wagmseenmaimedsenie Isiniuiumsesnsiaamenuuussdud1uIY 1 1509 ua li
Aav o o T W 1 A Aav A A =® < YA g
WUNUITEIZAY C waz D an¥azngualed NnaIulITe 23 sev@enmnanyilugindlu
[ Y
WHMUEAR 2 11U 1,085 518 919324919 30-75 1 Hszauihaaludeavazenoiniig
(FPG) 4-14 dadlua/ans (72-242 Uaaniu/iadans) Uavtiuiane (BMI) 2549 nlansu/
Y
was® imiinga 64-107 nlansu 185uMsn1uguIsALIMIUAIINTAILANEINIT LAZMS
1 [ ' § ] o w 1 @ v { o 1 1
1901 daulugiilungui lioensidenie (sedentary) uazngudledniminndnidiulvg
< { o {y 1 ' o ' {
Wudnidwumvaun biinnzunsndeuvesTsawmnues ldansair I 1dngudidlu
A 9 4
wMNuRlaMzunsndeuvesIsawrula
HAMIANEINDIT Us2Ian A21ND AN AT 1agTLesIateaniiain1eniinane
1% :I A YA A A A o dy
MIMUANIEAUIIA ldea lugniuuvnusiai 2 Uaal
o w a A A 1 Y 3 o L4
1. m3eeniaimelsznnue 15iin Nanudediatios 3 asy/dla anunsalu
o o 1 o 4 @ g’
AAN NA19ONMAINIE 30-60 W TzEzAIBENes 8 dlla1r ewisnaaszauthaaly
A @ A @ g’ < A Y
1APANAIPADINT HIDTEAUIMaIMITiaaDaAl 1A
o w 9 A = 1 Y a’/‘ o 4
2. MI0ONMAINBLULLTIANUNANNDBINT0s 3 ATvdlam anuusathunaig
o w [} o 4 o 3‘ o
NA1PONMIEIN1Y 45-90 W1 sTezatedetios 8 FUa awmisnaaszauihmaludoanas
Y
[ o < 1 o w
pAINIT LaznIosvaUhmameiiatoanasld uadeentidenedleunIanULTN

Y Y
v azldizeznarlumssaniaameduad



% Q/ = =2
VIYNNY ‘ILGIS‘W‘H ﬁiﬂwaﬂﬁﬁﬂ‘kﬂ/ 92

3. ﬂ']ﬁ’f)'ﬂﬂﬁ']éj\jﬂqﬂﬂﬁglﬂﬂllﬂiiﬁﬂﬁljmfQ]J‘]Jﬂ1§@ﬂﬂﬁ15ﬂﬂ18llﬂﬂllﬁﬂ§]}1u ﬁﬂj11]ﬁ'ﬂfh\1
Y QBJJ o 4 ' 9 =t o w 1 9
Hoe 2 ASvalar anunsahunais s2ega19d19ios 30 119 1181090 1AIN 1IN 0Y 4

o 4 @ oy A @ A @ oy 3 A Y
dilanvi ﬁ'lll"lﬁﬂﬁﬂﬁgﬂ‘UU'Wlﬁlﬁ“lu!’ﬁ'ﬂﬂﬁa\i@ﬂﬂTﬁ'"ﬁ Llﬁgﬁﬁﬂizﬂ‘UHWQTﬁLﬂ']glllﬂla’[’)ﬂ!,!ﬂ\i‘lﬂ

9 ) = Y
vorauauuzlumsriwansanu 14

o J 9y o o w £~ J 9 A
1. ﬂﬁuW@ﬁﬂﬂ’NNgLﬂﬂ’JﬂUﬂﬁﬂ@ﬂﬂ1ﬁ\1ﬂ1ﬂ“]f\mﬂﬂﬂﬂigﬂ’ﬂﬂﬂ1uﬂi$!ﬂ‘ﬂ ATUD AN
A 1 @ g’ A YA g a A
3N Hagan mJwaﬁﬁ)ﬂ13muqmmummaimaaﬂiuwlﬂmmmmww 2 hl'l]
I 1 a A d o w ] =~ J
Uszgnaldlumsdaasulddniduivnueeniidimesdiaunuizaunaziiosnoaonis

o o A Y saa R o 9 A A a 9
ﬂ'J‘]Jﬂilﬁ$ﬂUu’]@naﬁlula@ﬂiﬁﬂgiu!ﬂﬂ!“ﬂﬂﬂ %Qﬁ?ﬂﬂﬁiﬁﬁﬂﬂ??ulﬁﬂﬂVlﬂzmﬂﬂ"nmlﬂﬁﬂeﬁﬂu

2

o o A 2 s Yy ¥ = o 44 Yy ¥ aAw X
mmmummaium@@g@ “If\ii’)\iﬂﬂ'l']ﬂ?lﬂulﬂfﬂ']ﬂﬂ'ﬁﬁﬂyTﬂﬁ\iulﬂuﬂj']ﬂzﬂllﬂ%']ﬂ\ﬂl!')fﬂﬁl INRY

A A Y] & A 1 [ ] A A A 9 [ Bld'
ﬂ’NiJ‘L!'ILGI)'fJﬂfJ'i$W]JﬁLN‘VIFI’J?LN‘(’JL!WiUhJENﬁu’JfNWU’E)UG]ﬂlﬂﬂ?ﬂl@ﬂﬂﬂﬂ?ﬁﬂlmfﬁ]ﬂ'lW"’UfNWﬂ

U

<3| a A
Wwuvnusien 2

9
[ o Iy v

2. 31 1ATINIT0NAIaIN1Y A2TIA 1ATINS IHUNI ILuaaIuNoeniIaIne (center

v

based) tioriunsegale nagmsosniidenedlauoniiiu (home based) one13dens

o w a a ' s Y Yy o a A A
29NNIANNIYNAIIUD AITNLLII LAZLIATDINWNANUTND Iﬂﬂ!uuslﬂﬁjﬂlﬂum”m?”lu%uﬂﬂ 2 U

Y AdA T o W Y YA o w [ 1 A A Y I
AITNY LLﬁSLﬁ]@]‘ﬂ@W]ﬂ@ﬂﬂTi@ﬂﬂﬂTﬁQﬂTﬂLLaxluuulWllﬂﬁ’f]@ﬂﬂ?ﬁﬂﬂ"lﬂ@ﬂﬁ@]@l,u@\i LW@GLWL‘]J‘H

A = A v 3 A vYq YA < a
VI"I\TLﬁ@ﬂWHQGlHﬂ13@,&Lﬁ@]ULQQLW@ﬂ?‘]Jﬂ‘Ni%ﬂﬂu’]@"lﬁ(lum@ﬂslﬁ“lﬂalﬂfl\uﬂﬂ!"lﬂ‘]_lﬂ@]

9 = 33 1
vorauanuzlumsanyinsane

a o

1. A25UMIINIAAMINRAVOINITRONMAINIBIUTZ 82817 11N1T09NAAINIGUIY
1 = o Y [ oy A [ 1 d‘ [
L‘VIﬂﬂ%\WZ‘VIﬂ‘HﬁZﬂ‘U‘L!WHﬁGl‘L!La@ﬂﬁﬂﬁ\i@ﬂﬂl‘ﬂWﬂNWﬂﬂlﬂﬁﬂﬁﬁﬂ‘kl"l wazuumlanszay

J & o A Yo ° o o v & a A
aaluaendzaan LWfJ”mLmum'iclwﬂ1!,Luzuﬂumiaaﬂﬂmﬂmﬂﬂluﬁjmﬂmmmmsﬁuw 2

'
A o

awv [ J 1 o 1w 1 I : 1
2. ‘ﬂ']fN'lu'J%fW]u11]Wﬁ'\iLﬂi'IZCHﬁ]$‘W1JUWﬂTM'JHﬂQMﬂ'J’E)fﬂQﬁsUuWﬂmﬂ demfﬂﬁwa@’a

[

A A Aav 3 =2 Ao qu/ 1 = J 2 1 A 1
ANuFedveIHaIuIvY aviulumsAny1Ideasiae 11 arsAnu lunquaredisilng
Ed
[ o o 1T @ 1 '
Ju Tagldndnnasi lumsmuianguiedved g ay

3. a1simsAnyIMIeanmaInelugiaatvesiu sranar Imuvesiuninanons

9 v
auguszauihaa ludeaunige



TaudfinIneds uHINeIGoNaa wo.u. (M3wennag lnaj) / 93

= = o w YA g A A A 9
4. mﬁum’iﬁﬂmmi@aﬂmmmaiu@mﬂmmﬂ%m%uﬂw 2 NUNNITUNTNEDUVD
19 o Y] a}ti'd 9 as/’ 9 Yo a 1
Tsawvnu L!,mlmizummﬂuﬁjﬂumammﬂ%auuuq m’aﬂm‘uﬂﬁﬂﬁzmuﬂaumia’aﬂ

f189n18

VOINAVDINFANH

o =2 A ~ ]

1 [ [ Av A [l [~ 9 A A =
1. ﬂﬁ]iJG]’J’éJEJNGlu\‘ﬂu’Ji]EWIuHﬂﬁﬂHW muslmmutﬂu@‘w Hunvnusuan 2 nlul

] o L { a {
azunindou mamsanyiens luawnsoi lddszgndldludnidluivnusian 2 #ill

ANMZUNTNGDU

Ao ° =

2. szeznainmsooniiainmeluaulsemimnany diulvailszezinainsesnings
F4 P4 v
METY ¥INTZELIIAINITOONRIAINMEUIUTU DIINVANVIANAIYIMTIasunlains
Y 4
amuguizauihaa ludoadanuiy

v
o =

9 9
3. Uszwnuesmsvoniainmeluanuiteiihundneluasil delinseuaguilszian
o w 4 I (Y] @ 1 @ @ 09/' o Aw
Y0INIeONHaINe Feowlanuilueg denunay IaussTua iy Gy 33258n3911I7
= o w a 1 A o Iy ¥ v [ L
damseeniiaimesiaaieg Adwsosi s dmuzauiuanuiueg denuuaz

o = v A 4
IAUUDTITY Tlm‘WWSﬂJf’NQVIL‘]JHL‘]J”IW’NHGHUQTI 2



% Q/ = o
vigwie lasiy unagluuuauysaini lng / 94

] 4 A A o o w A 1 o oy A 9/::‘:3’
ﬂ1§ﬁ\1lﬂi']$ﬁ\ﬂ‘1«!'3ﬂ‘(’J!ﬂfJ'Jﬂ‘Uﬂ']'i'f)'f)ﬂﬂ']ﬁ\?ﬂ"lfJ‘VlllWa@]'[’]ﬂ1§ﬂ?ﬂﬂuﬁgﬂUUWWWaﬁlulﬁ@ﬂﬁluﬂ‘ﬂl‘l]u

WINNUFUAN 2

wigniio lasie 4837024 RAANM
9 1
Ny, u. (ﬂ15W81U1ﬁ@11’Tﬂ{J’)

1 a o a 4 a a Q{o
AMATIUMINUSIHIANTHNUT : WSANS 1115354, Ph.D, Yy Wiylszansm, PhD,

AN AUTITAUNA, M.D.

unaglnuvanysel

UNAALD

9

= 09/’ ==Y} s A a L4 [ 4 9 Av A Y]
M3ANEIATINN IR sz Ao AT 1T Lz dUATIZHAMNEIINNUITLNEIN AT
o w Aa 1 o 2’ A ya A A Av A
panMIaINeNUNadanInIUANIzAVIaa luaea lugni]wurusian 2 91nNUITeN
aa c’oaj 1= o A Av A & . .
ANUNAUAT .7, 1996-2007 31U 23 1589 NUNUIVENT L Randomized controlled trial
1] o A Av A g a 1 1 9 o [l I~ 1 A
(32AU A) 31U 11 1Go9 wazadteniduFimaasa bildimsguilungunaasinio
1 . A ao z:‘? . . [
NQUAIUAY (random assignment) 13I0N1TIVYNINAADY (quasi-experimental) (7¢AU B)
19U 121509 e IinuauIteszeu C tag D #amsanyInuIINToennaIn1enansn
o g} A A o g’ < A YA o w
aaszaviiaalunen tazuisszauihamamziadoanadldae 1)  N1590AR1IEINEY
a d' d‘ 1 9 q’j [ 4 o w
szinnueIsUn Anuded1atiss 3 AT9/a1Ua11 ANNsIUIUNa1e Na1BAN1aINY 30-60
= 1 9 [ 4 o w 9 A A 1 Y qu/
UIN 52821081918 8 F1A1Y 2) NITEENAIAINIBLULUTIATUNANNDBENNUBY 3 AT/
[ 4 o @ = 1 9 [ 4 "y
ey Aauus91unals NaeenfIaINIg 45-90 UM FTeLNA1Re1NUoe 8 dUa1H uAd
Y Y
20NMaINMEAI8UUIANNULTININTY 2 1F5zeznarlunmseeniidimeduad uag 3) M9
] v Y
ponMaIMelsznnus 15003 UNT00NSIEIMELUVLTIAIUNANND 19T 2 AT/
[ 4 o W 1 9 = 1 9 [ 4
7a1v anuusathunaie Na1eonntIaINIe081910e 30 UIN 5TezNA10E191BY 4 1A
= 3 dydy Y I K 4 o w J o :I
HanIAnInT Il Flvmunalse TesivoamssenmaimensmInIuguIcaUiiaIg
H d =) H $ $ (% d'
Tudealugiidunmmurian 2 Tasanuinnernulszian Anud yuiannunse uaz
o w o 4 { o -4
52821701999M590N189N1e 9z 1R YA INTNegUA NI IIeIAANE T U TuNs

v
=

o o [~ a { ] ~ a a : o 1
Tadwuzihdnidwuinusiaf 2 pgalidszdnina ¥evziirlignisningu




TaudfinIneds uHINeIGoNaa Wo.u. (M3wennag naj) / 95

9 oy A [ 1 a Yy I a A =\
ﬂ"l')gllfﬂﬁﬂ“lf't‘)L!fﬂ']ﬂﬂT'J%u’lﬂ’]ﬁﬁluLa@ﬂqx‘lllazlﬂuﬂ']ﬁﬁ\‘llﬁﬁllcl AN !‘]Jum.l’]ﬁ')’]usb'uﬂﬂz u

U

as
qunIags ATy

anudsnuazanudifyveatlym

A wa ¢ A 2 o ~ v
Tsavnulglianmsaimsiuay 91amsd1399 141 a.a. 1997 wodgndlumimanu
A A o Sldl I A A = 9 d
wilah 1 $1wau 3.5 dAwauuazAnduninuyidai 2 11009 120 AUAY LAZAIANITI
3 A J
113 a.a. 2010 aztigdwumvauluTan 220 Awau uazlull a.a. 2025 szmianilu 300 A
A (King, Aubert, & Herman, 1998) d’m“luﬂizmﬂ"lmﬂﬁzmwm‘ﬁﬁmqmﬁﬁ’mwu
9 2 2 ' < aax v < <
01 T T3 ARNKNUNNTURENNTIAG D INaDAT) WA, 2545 wugndluannuilszme
1 a I % 1 1
Tag lisaungamnuriiunsg 187,141 au Aadludasie 340.95 auasilszansuduan (nTu
o & A = v A YA g )
Uy NITNTWATIIUGY, 2546) Fulpneun Ul w.a. 2546 WogR U IMNIUNIszma
[l A d? I~ a 3 [ 1 1
Tag lisaungunnuruasnimilv 213,135 au aadlusnsnlie 380.75 auasilszanns
I [ YY) v w @
gauAY Az uaaNIAIEIUAY 8 910 10 SUAULIN (NTVBUINY NTENTNATITUYY,

2548)

[

1oy ﬂ?ﬁfﬁw mmﬁ’mﬂmmmmﬂa ulllﬁ”liJ”Iiﬂﬂ’J‘]Jﬂ?JTiﬂﬂJﬁ’i’ﬂullﬂ 1/]1114115 2R

U

v
A

mma”lmaﬂ@qm 6191595 UINAN1IZUNT NFOUA19Y TauA n1zvedsy amandeu
(retinopathy) szuulszamdon (neuropathy) Az lden (nephropathy)
9 v @ A 1 A (] Y
ANzunsnFouanszuuiiale szuuvasadeavuia vy tazszuuvasadeadiulate 1aon
F a a o Jd a o W v Y A
ae Fas dssmiada, 2546) thmnediaguesmsguasnudndunimude msniugy
v & A Y Y a a A A A P}
szaviiaaluwaealdlndifesdnauiniga INOFI8AANTBYLABN1IZUNTNFOUDIN
a aa v J . . . .
TsArU (8AA IFYIUTAU, 2546n; American Diabetes Association, 2006) L1HINY
o o A YA Yq ¥ an Y
Tumsarguszauihaalwdealudmiuwvnuldlndifealnalivareuuamalaun ns
v & o o <4 =X A ' Yy o
AIVAVDINIT M3 1981 uoNIINHUMToaNMIGIMeTluuuIMIniana sy gy
v
wvnuiiszauthaaludealndifessedudnd (Kim, Hwang, & Yoo, 2004) aaseay
g’ < A a 9 .
MaaMzNARoaLad LaZaANIINANIZUNINGOUIIN 15AIUIMITU (Sigal, Wasserman,
Kenny, & Castaneda-Sceppa, 2006)
dy 9 1 o w YA =
NMINUNIUITIUNTTNTIAY WUIINIseaniaanie Tudindluiviul
nanratelszian ldun mseentiaemedsznnue 1sin MIeenaaMonuDNIIA I uay

o w d‘ 9 (% a [} 9 1 ) 9 = o
ﬂ"li@’f)ﬂfﬂa\iﬂ"lfJ‘].]iZ!ﬂ“VWlﬁﬂﬂﬂﬁﬂx‘]ﬂ‘ﬂ‘ﬂﬁﬂ“ﬂ‘ll@ﬂﬁ\iﬂllllﬂﬂulﬂuﬂ f‘lﬁﬁ?llilwa@\iﬂ"luﬂluil N1331



% Q/ = o
vigwie lasiy unagluuvauysainilng / 96

A A I Y £ A A o w ' o
PIAIUFNI LT UAY FIUAIUD AIWUTI HALTTEZIAIVBINITODANIAINUUANAINNY NIT
9 Y
o w [ 1 1 v o Y o <
@flﬂﬂﬁﬁf‘nﬂﬂﬂﬂﬁTJW‘]J'J"IﬁNaﬁﬂigﬂ‘ﬂu"MWaﬁlulaﬂﬂ L!ﬁ$Wtﬁﬁ@ﬁgﬂ‘]JMTGHaLﬂ"IZLNﬂLa@ﬂLLﬂQ
[ < o 1 4 9/::‘ o o w 1
@fJ'NUliﬂﬁniJ Gluﬂszmﬁ"lmmq"lmqumﬁqﬂmﬂmmgmﬂmuwaﬁummiaaﬂmmmﬂﬁ’a
9 v
msnuauszauiiaaluden Tasmmzmseensiaameiivateiia laun a21ud anuus
9
szezawazlszianniseonsiainie AN ugAnEII9MINITNUNIUITTUNTTY 1aE
wmm?%mﬁmﬁ‘u mmﬁ AULSY a1 wagisean veaniseonniaeny ﬁﬁﬂﬁ@iﬂﬂ"ﬁ
[ oy A PR a d‘ o ¥ a 4 [ 4
ﬂ?ﬁﬂﬂﬁ%ﬂﬂﬂ?@?ﬁiumf‘]ﬂiul?d‘]J'JEJL”]JWW’J"IuGHLlﬂVI 2 HAZUIUIYANIUATISHLASTUATIZH
o g < va o o o & o O -
‘W@JJL!']HJ‘L!’f]\?ﬂﬂ’ﬂh?jl,ﬂfJ'Jﬂ‘]Jﬂ'li'fJfJﬂﬂ'la\‘lﬂ'lﬁl‘l/]lfﬂﬂ']gﬁllcl,uﬂ'liﬂ’)ﬂﬂui%ﬂﬂu’l@’laiumﬂﬂ
1 a I Aa oA A [l a Y a o <
TUATUFUNN Llaglﬂulluﬁlﬂ'l\‘l‘luﬂ']ﬁﬂaﬂﬁﬂ'li‘WfJTIJ'lﬁlW'f]ﬁ'\‘llﬁill‘lﬁlﬂﬂﬂ'ﬂuﬁ"ﬂiﬁﬂuﬂ'ﬁ

o & & Y o ay o w v a 4
aguszauthaaludealiedlussaulnanisnisesniaimelugniumvnuytiah 2

ao 'l

w

agisvasn

{ a J [ 4 awv { @ o w { A J
LﬁﬂﬂlﬂiW%ﬁ'Llﬁ%ﬁ\ﬂﬂiW%ﬁﬂ'ﬂllilﬂWﬂQWH']ﬂﬂlﬁﬂ']ﬂ‘ﬂﬂ15@@ﬂﬂ1ﬁ\iﬂ1€l‘ﬁ1]ﬂaﬁﬂﬂ13

@ g’ A YA a A
ﬂjﬂﬂuﬁ$ﬂuu’]@nailuaaﬂiuE‘!‘ﬂlﬂULU’]Wj'lu‘]fu@‘ﬂ 2

dszlawinmanezlasy

= g & ' Yo Y A =
vinmsaneInseiniaiez lasuanudluFesnud anunse na wazilsznnves
o w Aa ' Y g' A YA a A 9 3
msoenmaimeninagenmsairuquszaviiinaludealudiiduumvaueian 2 T4
puanediamsnervialudumsiannszuuuimsneruia wagasuasugunwig lag
Y Y 1y A A 1 Y o ] A A A 9
m3Tianuiundidunnvnusian 2 sazmennsanug lldawmiieausug iineade uas
daih Insamsmsesniiaime uazduasyldyaainsnennalinnuingnassnuuas g
a [ 1 a 1 a o ] a % {
N193NM UM IHAUIRUAINDTNT MULHUAAUUATH NI FIANLHINARTVN 10
< ao { @ o w { 1 Y oy
HazUINININITINMINIVIANEINNTODNMGINENTHaADMIAIVANTE AN

Tudea ludiilunvnuriah 2 luanufduids linsuwie lidanude 1

AMAINAN NN

[

v ~ 4 . . < yda g
Hnluvuyiai 2 (persons with type 2 diabetes) Mu8Dd gniszaUIaIg

a o 1

ng lnalunaiauanrasaond1vazen0 1413 IMNUKRTONINAI 126 HaaniuAoIATaNS



TaudfinIneds uHINeIGoNaa WoLu. (M3wennag lnaj) / 97

A [ g’ A o <] o 1w A
(mg/dl) visoszaviamang InalunarauivinvasaaoaauiarlanmuiAunInunie
v
11NN 200 Laansuavagans (mgdl) w?mzﬁuﬁmmﬂgiﬂﬁ“lummﬁmmmaemﬁm@
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Y [} v a 1 o 31
doaludiiiunmauldegluszaulndifiealnd laun szauimaluiden (plasma glucose)
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EXTENDED SUMMARY

Abstract

The objective of this research was to analyze and synthesize knowledge from
research studies on the influence of exercise on glycemic control in persons with type
2 diabetes. The analysis and synthesis was conducted using 23 research reports and
articles published between 1996 and 2007. Of these, 11 were randomized controlled
trials (Level A), and 12 were experimental studies without random assignment or
quasi-experimental studies (Level B). However, no research in Level C or Level D
was found. The findings of the study revealed that there are different types of exercise
that have an effect on glycemic control and/or glycosylated hemoglobin as follows: 1)
aerobic exercise needs to be performed with a frequency of at least three time a week,
with moderate intensity, lasting 30 to 60 minutes, for at least eight weeks; 2)
resistance training with a frequency of three times a week with moderate to high
intensity, lasting 45 to 90 minutes, for at least eight weeks. If the resistance training
with harder intensity is performed the duration of the exercise can be shortened; and
3) aerobic exercise combined with resistance training at least twice a week with
moderate intensity lasting 30 minutes for at least four weeks.

The findings of the present study shed light on the benefits of clinical nursing
practice in promoting effective exercise in terms of frequency, intensity, time, and

type in persons with type 2 diabetes to control blood sugar level. The findings of the
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study can also be used as a guideline for further research on exercise in persons with

type 2 diabetes mellitus

Background and Significance of the Study

The incidence of diabetes mellitus has continuously been increasing. A survey
conducted in 1997 revealed that there were 3.5 million type I diabetes and as many as
120 million persons with type II diabetes. It has been estimated that in 2010, the total
number of persons with diabetes will rise to 220 millions, and this will increase to 300
millions in 2025 (King, Aubert, & Herman, 1998). In Thailand, the incidence of
diabetes has increased rapidly. In 2002, the number of diabetic patients all over the
country except Bangkok was 187,141, which is equal to 340.95 in the population of
100,000 (Department of Health, Ministry of Public Health). In 2003, the number
increased to 213,135, or 380.75 in 100,000. It is also the eight leading cause of death
among the Thai population (Department of Health, Ministry of Public Health).

One major problem of persons with diabetes mellitus is their inability to
control the disease, which results in a chronic high blood sugar level, leading to a
number of complications such as retinopathy, neuropathy, nephropathy, heart disease,
vascular disease, and peripheral vascular disease (Chit Jiraratsathit, B.E. 2546). The
goal of diabetic care is to control the blood sugar level at normal level or as close to
the normal level as possible to reduce or prolong the onset of complications (Apichat
Witchayanrat, B.E. 2546a; American Diabetes Association, 2006). There are different
methods to control blood sugar level in persons with diabetes including dietary
control, use of medication, as well as exercise (Kim, Hwang, & Yoo, 2004) to reduce
diabetic complications (Boule, Haddad, Kenny, & Sigal, 2001; Sigal, Wasserman,
Kenny, & Castaneda-Sceppa, 2006).

According to the review of literature, it has been found that there are different
types of exercise for diabetic patients including aerobic exercise, resistance training,
and exercises that are suitable for the Thai social context; that is, Boonmee long-stick
exercise, Qigong meditation exercise, and Tai chi chuan exercise. These exercises
vary in terms of frequency, intensity, and time, but they all can reduce the blood sugar
level. In Thailand, there is no report which summarizes the effects of exercise on

glycemic control. Thus, the researcher was interested in reviewing existing literature
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and research on frequency, intensity, time, and type of exercise which affects
glycemic control of persons with type Il diabetes. The findings from the review of
literature were then analyzed, synthesized, and developed into a body of knowledge
on appropriate exercise for glycemic control and to promote health of diabetic
patients. The findings could also be used as a nursing practice guideline to

successfully promote glycemic control among persons with type II diabetes.

Objective
The objective of this research was to analyze and synthesize knowledge from
research studies on the influence of exercise on glycemic control in persons with type

2 diabetes.

Expected Outcomes and Benefits

The findings of the present study would shed light on frequency, intensity,
time, and type of exercises which have an effect on glycemic control in persons with
type 2 diabetes. The findings could also be used to develop a clinical nursing practice
guideline to enhance nursing care and promote health by disseminating knowledge
among persons with type 2 diabetes and spreading the knowledge to other related
agencies. An exercise program could be devised, and healthcare personnel could be
enabled to develop correct knowledge according to academic standards and to
improve quality of care as specified in the Tenth National Economic and Social
Development Plan. Finally, the findings could be used as a guideline for further
research on the effects of exercise on glycemic control in persons with type II diabetes

to expand the existing body of knowledge.

Definition of Terms

Persons with type 2 diabetes refer to persons who having plasma glucose level
at any given time equal to or higher than 200 mg/dl., or having fasting glucose level
equal to or higher than 126 mg/dl., or having plasma glucose level at two hours after
the 75-gram oral glucose tolerance test equal to 200 mg/dl. (American Diabetes

Association, 2007).
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Glycemic control refers to the control of blood sugar level of the diabetic
patients at a close to normal level. That is, plasma glucose should be about 5-7.2
mmol/L or 90-130 mg/dl. or glycosylated hemoglobin (HbA;c) lower than 7%
(American Diabetes Association, 2007).

Exercise refers to a type of physical activity involving exertion of energy to
move the muscles which is done repeatedly as planned for a certain purpose
(Yiammanophob Bunnakom, B.E. 2539; Paris Wongpat, B.E. 2543; Wipawan
Leelasamran, B.E. 2547; American Diabetes Association, 2004d). The components of
exercise are frequency, intensity, time, and type (American College of Sport

Medicine, 1995).

Literature Review

Diabetes mellitus is a metabolic disease with a high glycemic level due to the
body’s inability to produce enough insulin or to use the insulin produced in the body
(American Diabetes Association, 2006). Diabetes can be categorized according to its
causes and physio-pathological conditions into four types as follows: 1) type 1
diabetes requires insulin to control glycemic level due to destruction of beta cells by
the pancreas. The major cause of type 1 diabetes is autoimmunity which prevents the
pancreas to produce sufficient insulin (American Diabetes Association, 2006); 2) type
2 diabetes results from insulin resistance together with abnormality in insulin
secretion of the pancreas, and this type of diabetes does not require insulin treatment
(American Diabetes Association, 2006); 3) other diabetes result from different causes
including genetic abnormality of beta cells, effects of insulin, pancreatic diseases,
disease of the endocrine, medications or chemicals, and some syndromes (American
Diabetes Association, 2006); and 4) gestational diabetes (American Diabetes
Association, 2003).

Persons with type 2 diabetes who are unable to control the disease or have a
high glycemic level are likely to experience complications which can be divided into
two types: acute complications and chronic complications. Acute complications
include 1) diabetic ketoacidosis (American Diabetes Association, 2004c), 2)
hyperosmolar hyperglycemic state (American Diabetes Association, 2004c), 3)
hypoglycemia (Chatchalit Ratarasarn, B.E. 2546b); while chronic complications
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include 1) cardiovascular complications (Phongamon Bunnak, B.E. 2546b), 2)
retinopathy (American Diabetes Association, 1997c), 3) nephropathy (American
Diabetes Association, 1997b), and 4) neuropathy (American Diabetes Association,
1999b)

To prevent and reduce complications from diabetes, patients need to control
the glycemic level close to normal on a continuous basis by means of dietary control
and use of medication. Exercise is another method which can be used to control the
glycemic level. The American College of Sport Medicine (ACSM) has proposed a
basic recommendation for exercise on the principle of Frequency, Intensity, Time, and
Type (FITT) as follows: 1) Frequency: exercises should be done three to five times a
week and on a regular basis (Wuthichai Permsiriwanich, B.E. 2547; American
College of Sport Medicine, 2006); 2) Intensity: exercise can be performed with low
intensity, moderate intensity, or severe intensity; 3) Time: the duration of exercise can
be divided into three phases—warm up phase, exercise phase, and cool down phase;
4) Type: types of exercise include resistance exercise to increase strength and
durability of muscles, flexibility exercise involving stretching of muscles and tendons
to fully move the joints (American College of Sport Medicine, 2006), and
cardiorespiratory fitness to increase the capacity of the heart and lungs which can
further be divided into anaerobic exercise and aerobic exercise.

Patients with type II diabetes should exercise as follows. As for frequency, the
exercise should be performed three to five times a week. A study on the effects of
exercise found that when done three times a week, exercise could reduce the level of
glycosylated hemoglobin with statistical significance at the .002 level (Cauza et al.,
2006). When the exercise is performed five times a week, the level of glycosylated
hemoglobin was reduced with statistical significance at the .05 level (Walker et al.,
1999). As for intensity, moderate intensity of 40-70% vo,max is appropriate to
increase the capacity of the heart and lungs and to change the metabolic rates such as
reducing glycemic level and increase insulin sensitivity (Albright et al., 2000). To
reduce the risks of exercise, a study has been conducted to determine the level of
exercise appropriate for patients with type 2 diabetes. The sample consisted of 598
female and 318 male African Americans aged 30 to 55 years with the fasting plasma

level equal to or higher than 140 mg/dl. after eight to 12 hours of fasting. The exercise
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was divided into severe intensity, moderate intensity, and low intensity. The findings
of the study indicated that exercise with moderate intensity can more effectively
control the glycemic level than exercise with low or severe intensity. In other words,
exercise with moderate intensity can control glycemic level and the muscles are
strong with low risk on hypoglycemia, hence an increase in insulin sensitivity (James
et al., 1998). With regard to time or duration of exercise, each exercise should last at
least 30 minutes and no more than 60 minutes (Albright et al., 2000) or 150 minutes
per week, with the warm up and cool down phases lasting approximately ten to 15
minutes (Castaneda, 2000). Finally, in terms of type of exercise, there are different
types of exercise which can be used to achieve glycemic control. For example, a study
on the effects of Qigong on glycosylated hemoglobin in patients with type 2 diabetes
revealed that the level of glycosylated hemoglobin reduced after exercising with
statistical significance at the .01 level (Uraiwan Prongpanom, B.E. 2545). In addition,
Fernicchia et al. (2004) carried out a study to investigate the effects of resistance
training on glycemic control in female patients with type Il diabetes and found that
the glycemic level reduced with statistical significance at the .05 level. Finally,
Maioana et al. (2002) report that aerobic exercise together with resistance training
could reduce glycosylated hemoglobin and glycemic level with statistical significance
at the .05 level and could increase muscular strength with statistical significance at the
.005 level.

Exercise involves constant stretching of the muscles and requires energy
exertion (Supornpim Jiasakul, B.E. 2545). Moderate exercise can inhibit insulin
secretion (Naruchol Jongrungrueng, B.E. 2545) and increase production of glucagon
hormones (Ruengsak Siriphol, B.E. 2542; Supornpim Jiasakul, B.E. 2545), especially
the control of glycemic level with glucagon, glucogenolysis (Wannee Nithiyanan,
B.E. 2549), and glycogenolysis, which is a synthesis of glucose from the degeneration
of glycogen in the body, glycerol in muscles, and triglyceride in the blood (Narumol
Jungrungrueng, B.E. 2541). Exercise also reduces in cortisol, growth, epinephrine,
and endorphine hormones (Wannee Nithiyanan, B.E. 2548), and this enables the body
to continuously and sufficiently use glucose and free fatty acids (Wuthichai
Siripermpanich, B.E. 2547). In addition, the body cells are enabled to produce more

glucose transporter molecules (GLUT-4), which is an enzyme that enables more
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insulin hormone and plasma glucose to enter cells in the body, hence a reduction in
plasma glucose level (Sort et al., 2003).

As for patients who have had diabetes for a long time, or those who have
suffered from diabetic complications, before exercising they should seek medical
assessment to determine physical fitness as well as macrovascular and microvascular
complications because these factors may increase after exercise. Medical assessment
will also help design and adjust exercise programs to suit individual patients to
minimize the risks (American Diabetes Association, 2004b). In fact, before taking up
any exercise program, diabetic patients should seek medical assessments for the
following complications: cardiovascular complications, nephropathy, retinopathy, and
neuropathy. Also, the glucose level should be assessed before exercising as follows
(Farrel, 2003): 1) if the plasma glucose is lower than 5 mmol/L (90 mg/dl), the
patients need to eat some carbohydrates before exercising; 2) if the plasma glucose is
5-10 mmol/L (90-270 mg/dl), it is not necessary to have carbohydrates intake before
exercising; 3) if the plasma glucose level is higher than 15 mmol/L (> 270 mg/dl), the
exercise should be postponed and a urine ketones test is required. If the result is
negative, the patients can exercise, but if the result is positive, insulin treatment is
required and exercise must be postponed until the result of urine ketones test is
negative.

A preliminary search has shown that even though previous studies have
reported the beneficial effects of exercise on glycemic control, exercise programs
investigated in these studies vary in terms of intensity, frequency, duration, and type.
In Thailand, there is no study which summarizes the body of knowledge on the effects
of exercise on glycemic control. For this reason, the researcher was interested in
investigating type, frequency, intensity, and duration of exercise and the effects of
exercise on glycemic control by means of a systematic search of evidence from
research reports and academic articles for subsequent analysis and synthesis so as to
derive at evidence of the effects of exercise on glycemic control. This could lead to a
clinical nursing practice to promote glycemic control in persons with type II diabetes

to help reduce or prolong the onset of diabetic complications.
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Methodology

Existing research, textbooks, theses, dissertations, and medical and nursing
journals published in Thailand and abroad were searched using the following
electronic databases: Cinahl, Mulinet, Ovid, Pubmed, Science Direct, Cochrane,
Springer Link, and Blackwell, as well as from the following e-journals: Diabetes
Care, Diabetes Research and Clinical Practice. The following websites:
www.thesis.tiac.or.th, www.diabetes.org, www.jap.org, www.acsm.msse.org, and
www.endo-society.org were also used in the search. The search involved the evidence
and studies published between 1996 and 2007. The keywords used in the search were
exercise and diabetes, physical activity and diabetes, and exercise diabetes glycemic
control. In addition, manual search of references, textbooks, academic articles, and
research which were not published in the electronic databases was also conducted.
The selection criteria were full research reports or academic papers published in Thai
or English related to exercise in persons with type 2 diabetes. The exclusion criteria
included research or articles regarding diabetes in children or adolescents, type 1
diabetes, pilot studies, or research reports or academic articles whose full texts could
not be located. The quality of the research evidence was assessed based on the
Evidence-Based Medicine and Clinical Practice Guideline of the Royal Thai College
of Medicine (B.E. 2544) which divides research into four levels as follows:

Level A refers to evidence derived from systematic reviews of randomized
controlled clinical trials (RCT) or evidence from randomized controlled trials with
appropriate methodology.

Level B refers to evidence from systematic reviews of controlled clinical
studies, evidence from controlled clinical studies, or evidence from clinical research
which employed other research designs whose findings reflected clear benefits or
harms from clinical treatment. Or, there is no randomized controlled trial but the
evidence derived from the randomized controlled trial conducted with other groups of
population or with similar topics are used. It also involves evidence from randomized
controlled clinical trials or randomized controlled trials with inappropriate research
methodology.

Level C covers evidence from systematic reviews of descriptive research, or

evidence from descriptive research studies reporting on one patient or more, or
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evidence from systematic reviews of controlled clinical studies, or controlled clinical
studies with inappropriate research methodology, or evidence from controlled clinical
studies carried out with other groups of population or on similar topics.

Level D refers to evidence derived from consensus of experts, textbooks, and
academic documents.

The clinical implication of research was considered based on the criteria
proposed by Polit and Hungler (1997) as follows: 1) clinical relevance, which referred
to the effects of exercise on glycemic control in the present study, 2) scientific merit,
which referred to research design, sampling, evaluation of quality of research, internal
validity, external validity, statistical analysis, and strengths and weaknesses of clinical
practice, 3) implementation potentials, which referred to transferability of the findings
(suitability with institutes, patient groups, and philosophy of the healthcare team
members), feasibility of implementation (nurses’ ability to perform their rightful
duties with cooperation from others), and cost-benefit ratio (efficiency and
effectiveness of research findings compared to former practices). The knowledge

derived from the research evidence was then synthesized.

Findings

Characteristics of the Sample

The study sample consisted of 23 studies that were related to the effects of
exercise on glycemic control in persons with type 2 diabetes. Of these 23 studies, 17
were studies conducted abroad, and 6 were carried out in Thailand. When evaluating
these studies based on the criteria proposed by The Royal College of Physicians of
Thailand, it was found that there were 11 studies which were randomized control
trials (Level A). Of these, two studies were related to aerobic exercises, seven were
related to resistance training, and two were related to a combination of aerobic
exercise with resistance training. In addition, there were 12 studies which were
experimental research with no random assignment or quasi-experimental research
(Level B). Of these, nine studies were related to aerobic exercises, two were related to
resistance training, and one was related to a combination of aerobic exercise with
resistance training. However, there was no study under Level C or Level D found in

the search.
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The total number of subjects who were persons with type 2 diabetes was
1,085. Of these, 311 were male, and 421 were female. There were two studies (Loreto
et al., 2005: Level A; Van Rooijen et al., 2004: Level A) which did not specify the
gender of the study subjects. The ages ranged from 30 to 75 years, with the fasting
plasma glucose of 4-14 mmol/L (72-242 mg/dl.) and glycosylated hemoglobin
between 5% and 13%. The body mass indexes ranged from 25 to 49 kilograms/square
meter, and the body weights ranged from 64 to 107 kilograms. The persons with type
IT diabetes who were not included in the study were pregnant women, nursing women,
as well as patients with anemia, cardiovascular disease, myocardial infarction,
myocardial atrophy, third degree heart block, chest pain, irregular heartbeat,
hypertension, cerebrovascular disease, Alzheimer’s disease, diabetic nephropathy,
peripheral vascular disease, retinopathy, severe abnormality of muscles and
neurological system, instable chronic condition, severe abnormality of the livers and
kidneys, hemodialysis, abnormal urine protein level, patients with excessive plasma
uric acid, high blood cholesterol, orthopedic conditions restricting exercise, diuretics,
depression, alcohol intake, smoking, or patients participating in an exercise program

in the previous three or six months.

Aerobic Exercise in Persons with Type 2 Diabetes

There were a total of 11 studies on aerobic exercise include walking (Leroto et
al., 2005, Level A; Walker et al., 1999, Level B), brisk walking (Fritz et al., 2006,
Level B), bicycle ergometer (Apinya Kantha, B.E. 2545, Level B; Nantawan
Holabutr, B.E. 2545), brisk walking at home together with aerobic exercise at the
hospital, exercise for relaxation at the hospital (Van-Rooijan et al., 2004, Level A),
Qigong meditation exercise (Kanya Liankrue, B.E. 2546, Level B), Qigong exercise
(Kanonrat Panthong, B.E. 2545, Level B), Tai chi chaun exercise (Chaweewan
Deechuay, B.E. 2543; Yeh et al., 2007, Level B), and Boonmee long-stick (Uraiwan
Prongpanom, B.E. 2545, Level B) exercise, with differences in frequency, intensity,
duration, time, and place.

In brief, aerobic exercise performed once a week for 40 minutes with
moderate intensity for a period of three weeks is not enough for glycemic control.

However, if the frequency is increased to seven times per week for 50 minutes with
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moderate intensity for a period of two weeks, it will have a positive effect on
glycemic control. This means that if the exercise program is short, the frequency and
duration should be increased to ensure an effect on glycemic control. A 30 to 60
minute exercise with moderate intensity three times a week for at least eight weeks
can reduce fasting plasma glucose level or glycosylated hemoglobin, but a 45 minute
exercise with low intensity three times a week is not enough to control glycemic
levels. Besides, it has been found that aerobic exercise has an effect on glycemic
control as well as metabolic rates if done for a period of two years. Moreover, the
types of aerobic exercise which has an effect on glycemic control are those that are
performed at a gymnasium or at a laboratory. As for aerobic exercise at home,
periodical follow-ups are needed during the study as it is likely that home exercise is

not carried out by the subjects as originally planned.

Resistance Training in Persons with Type 2 Diabetes

There were nine studies conducted on resistance training. Four of them were
related to moderate-resistance training (Cauza et al., 2005, Level A; Cauza et al.,
2006, Level A; Dustan et al., 1998, Level A; Honkola et al., 1997, Level B), four were
related to moderate-high resistance training (Castaneda et al., 2002, Level A; Dunstan
et al., 2002, Level A; Dunstan et al., 2005, Level A; Dunstan et al., 2006, Level A),
and one study on high-resistance training (Fenicchia et al., 2004, Level A). The
studies investigated resistance training conducted at a gymnasium or compared home-
based resistance training with gymnasium-based resistance training.

In summary, resistance training performed twice a week with moderate
intensity is not sufficient for glycemic control. However, resistance training three
times per week with at least moderate intensity (> 50% 1 RM) (1 Repetition
Maximum: 1 RM refers to the maximum amount of weight one can lift in a single
repetition for a given exercise) can be used to control glycemic levels. Also,
resistance training with the frequency of two times a week with moderate intensity (>
50% 1 RM) to severe intensity (75-85% 1 RM) for 45 to 90 minutes, with 12 to 15
times per set, two sets per posture, or 8 to 12 times per set, three sets per posture, for
at least eight weeks can reduce plasma glucose levels and glycosylated hemoglobin

level. Furthermore, study findings have indicated that the longer the duration, the
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more glycosylated hemoglobin resistance training can reduce. However, there is no
data on how long resistance training should be done to achieve maximum decrease in
glycosylated hemoglobin. Also, it has been discovered that home-based resistance
training tends to have less frequency and duration than resistance training done at a
gymnasium. Thus, home-based resistance training has no significant effect on

glycemic control.

Aerobic Exercise Combined with Resistance Training in Persons with Type 2
Diabetes

There were three studies on aerobic exercise combined with resistance training
(Maioana et al., 2002, Level A; Tessier et al., 2000, Level A; Tokmakidis et al., 2004,
Level B) which investigated center-based aerobic exercise combined with resistance
training. The study findings have indicated that aerobic exercise combined with
resistance training at a gymnasium with a frequency of two to three times a week with
moderate intensity for 30 minutes for the duration of at least four weeks has a

significant effect on glycemic control and increases the strength of body muscles.

Discussion

Exercises including aerobic exercise, resistance training, as well as other types
of exercises including Qigong meditation exercise, Qigong exercise, Tai chi chaun
exercise, and Boonmee long-stick exercise have an effect on glycemic control. This
can be explained that exercise involves metabolism of cells in the body and
strengthens muscles due to stretching (Kaouar et al., 2004) which requires
expenditure of energy of plasma glucose. The longer the persons exercise, the more
the body uses energy from fat instead of plasma glucose (Fenicchia et al., 2004).
Energy expenditure is an important factor for reduction of glycemic level in the
plasma (Apinya Kantha, B.E. 2545). In addition, after exercise, there is energy
production adaptation which increases the number of mitochondria in the body, hence
an increase in metabolism of cells as well as hormonal sensitivity of the body. At the
same time, the body produces more insulin receptors (Kaouar et al., 2004), which
capture the insulin hormone used in absorbing glucose into cells. Thus, the sensitivity

to insulin will be increased, and the glycemic level will decrease after exercising
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(Colbert, 1993). Besides, exercise can reduce total body fat and abdominal fat which
is a major cause of insulin resistance. It has been discovered that exercise can reduce
total body fat, body mass index (BMI), and blood pressure, even among those who are
at risk of metabolic syndrome.

When considering the frequency of exercise, it has been found that each type
of exercise should be performed at least three times a week. Aerobic exercise with
moderate intensity and resistance training with moderate or severe intensity should be
done 30 to 60 minutes. The duration of exercise is directly related to energy
expenditure (Gorden, 1995). In general, exercise is divided into three phases. The
warm up phase is meant to prepare the body for the exercise. The exercise phase is
when actual energy expenditure takes place after the warm up phase. The cool down
phase is after the exercise and is meant to gradually reduce the intensity of the
exercise. Exercise in persons with type II diabetes should begin with low intensity
which is gradually increased to ensure the body’s readiness in relation to metabolism.
It has a direct effect on the functioning of the heart and the blood vessels, and it also
helps the body adjust itself to increased oxygen consumption (Brandenburg et al.,
1999). The reduction in glycemic level is associated with duration and intensity of
exercise. Moderate intensity has been found to have an effect on glycemic control
(Albright et al., 2000). As regards the time of the day, there is no definite conclusion
on which time of the day has a desirable effect on reduction in glycemic levels or
glycosylated hemoglobin. This is because the number of studies is still rather limited.
There was only one study carried out by Nantawan Holabutr (B.E. 2545) which
compared the effects of morning exercise before breakfast and evening exercise
before dinnertime and found that after exercising before dinnertime, the plasma
glucose level and the overall glucose level as measured by capillary plasma glucose
testing within 24 hours and as illustrated in a graph tended to reduce more than those
after exercising in the morning before breakfast. It was explained that as this may be
due to such time of the day was after breakfast and lunch, so the pancreas had been
stimulated by food, hence the secretion of the insulin hormone was increased, and the
level of blood glucose was like before meals. When persons with type II diabetes
exercise, the functioning of beta cells would be suppressed, and the insulin level in the

blood would be decreased. Exercise stimulates the glycogenesis (the process of
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glycogen synthesis) and increases the sensitivity of muscle cells to better respond to
insulin, resulting in uptaking glucose to the cells, thus, a lower level of plasma
glucose (James et al., 1998).

It has also been found that support is part of exercise. Support can be provided
in the form of teaching and guidance from trainers or researchers. Venues for exercise
should be gymnasiums or places where people make an appointment to exercise with
one another. As for home exercise, it has been found that the intensity of exercise
done at home tends to reduce from the beginning when the persons first received
teaching and guidance. This may be because when doing exercise at home, the
persons with type 2 diabetes lack stimulation to strictly adhere to the exercise
program, so they begin to cooperate less. According to Pender (1986), the factors
which are important for health promotion of individuals are interpersonal influence as
well as other individuals’ desires and needs which make individuals pay attention to
and comply with others’ need, so they agree to take action to accomplish the plan at
the specified time and place, either alone or with others. The persons also have a
chance to test their own understanding, realize their mistakes, and receive immediate
feedback and correction. Paralee Opasnan (B.E. 2542) conducted a study and found
that demonstration of self-care practice regarding exercise can increase motivation to
practice what individuals have been taught; therefore, their self-care potential is
increased. In fact, self-care potential is developed through the learning process and
from reception of important and appropriate information, which enable the persons to
consider and make a decision about behavioral adjustment to perform correct and
appropriate self-care practices. By the same token, persons with type 2 diabetes need
advice to improve methods and duration of exercise as well as support and
encouragement to maintain their exercise practices (Walla Tantayothai, B.E. 2540).

Recording exercises in a log book is another method which enables
researchers to follow up whether persons with type 2 diabetes strictly adhere to the
exercise program. Recording type, frequency, intensity, and duration of each exercise
is a form of self-monitoring which enables persons with type 2 diabetes to consider
their behavioral patterns based on their self-recording. Exercise is seen as a behavioral
adjustment which requires addition and it is a means to treat and prevent

complications from a chronic illness (Ryan, 1992).
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As regards the research methodology of the 23 research studies on the effects
of exercise on glycemic control in persons with type 2 diabetes, there were either
randomized controlled trials (Level A) or quasi-experimental research studies (Level
B) which contained reliability and credibility to a certain extent. However, it was
found that some of the studies involved a small sample size and the attrition of the

subjects. Therefore, the generalization of the findings should be made cautiously.

Implications of the Study Findings

1. The existing body of knowledge on exercise including type, frequency,
intensity, and time or duration and its effect on glycemic control in persons with type
IT diabetes should be used to promote appropriate and sufficient exercise to ensure a
good control of glycemic levels, which further reduces possible complications from
high plasma glucose. In this study, the knowledge is derived from research with
evidence-based approach, and it should be publicized to other related agencies to
promote understanding about exercise in terms of type, frequency, intensity, and time
or duration and its effects on glycemic control in persons with type 2 diabetes.

2. Both center-based and home-based exercise programs should be devised to
increase motivation of persons with type 2 diabetes, especially those who do home-
based exercise so as to consistently maintain appropriate frequency, intensity, and
duration. In addition, valid knowledge and understanding as well as positive attitudes
toward exercise should be promoted among persons with type 2 diabetes. Emphasis
should also be placed on continuity of exercise as a self-care strategy to ensure good

glycemic control.

Recommendations for Further Studies

1. Longitudinal research should be conducted to determine long-term effects
of exercise on glycemic control. In other words, studies should be conducted to
determine how long exercise should be done to reduce the level of plasma glucose to
reach the treatment goal and to maintain glycemic control so as to better plan for

appropriate exercise programs for persons with type 2 diabetes.
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2. In this study, it has been found that the sample sizes of most synthesized
research studies were small, and this may have had an effect on the reliability of the
findings. Thus, in further studies, a larger sample size should be considered.

3. Studies should also be carried out to determine what best time of the day to
performed exercise to maximize glycemic control.

4.The reviewed research studies consisted of the persons with diabetes without
complication. Thus, kwonleleg from this review many not be generalized to these
with complications that are safe and appropriate to persons with diabetes who have

complications/co morbidity. However, careful assessment should be made before

performing each exercise.

Limitations of the Study

1. Most of the subjects in the selected studies were persons with type 2
diabetes who did not have any other complications. Thus, generalization of this study
findings cannot be limited to persons with type 2 diabetes who suffer from diabetic
complications.

2. In the selected studies, the duration of the exercise was rather short. If the
duration of the exercise had been extended, the differences or changes in plasma
glucose levels and glycemic control of persons with type 2 diabetes may have become
clearer.

3. The types of exercises included in the selected research studies may not
have covered the types of exercise usually performed in different social and cultural
contexts. As a result, studies should be conducted to analyze, synthesize, or research
different types of exercises which could be applied to suit persons with type 2

diabetes living in different cultures and societies.
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