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Abstract : Type and Quantity of Hemoglobins in HbH Disease after Separation by

Weak-cation Exchange High Performance Liquid Chromatography (HPLC)

Thanusek Tatu*, Patcharaporn Lertkham*

Hb H disease is an c[-thalassemia caused by compound heterozygosity of cr,-thalassemia 1 and

cl-thalassemia 2. The diagnosis of Hb H disease generally relies on clinical and laboratory informations, particu-

lady hemoglobin identification. At present, several brands of HPLC machine are used to identity types of human

hemoglobin under weak-cation exchange principle HPLC. In this report, we have identified hemoglobin types in

Hb H disease by using the Primus Variant System 99 (Primus Corporation, Kansas City) under the weak cation-

exchange principle. Hemoglobin pafterns from B Hb H diseases, previously confirmed by presence of >50% Hb

H inclusion bodies, were analysed. Hb type of A2AH was observed in all blood samples. HbH was eluted flrst,

followed by HbA and HbAr, respectively. Hb A, levels were markedly low (1.0ok-1.4%) and, in some cases,

negligible. Broad range of Hb H levels was observed (4.6yo-20.6yor. This report has provided information that

could remind the medical technologists in interpreting the hemoglobin pattern for making diagnosis of Hb H

disease which is common in Thailand. Bult Chians Mai Asroc Med Sci 2006;39:2-7.

Keywords - High performance liquid chromatography, Hb H disease, weak cation-exchange HPLC, ct-thalas-

semia

Division of Clinical Microscopy, Department of Medical Technology, Faculty of Associated Modical Sciences, Chiang Mai
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Abstract : Production of AntFhuman Globulins (polyspecifc) Reagent for Blood

Banking Use

Yingtawrn Trnvisut*, Jaturaporn Pornsinlapatip** Preeyanat Vongchao'

The antiglobulin test is commonly used in serological laboratory, especially blood bank. Direct antiglobu-

lin test helps to investigate the antibody sensitized red cells n y,yo including hemolytic disease of the newborn

(HDN), autoimmune hemolytic anemia and transfusion reactions. In another aspect, indirect antiglobulin test is

used to detect alloantibodies in patient sera in vitro. Bolh direct and indirect sensitized immonuglobulin can be

observed by anti-human globulin (AHG) polyspecific reagent which contains anli-human globulin and anti-

complement were produced As facilities in production of in-house antibodies are available in our laboratory, we

therefore produced rabbit polyclonal antibodies speciflc to human globulins and complement(s) were produced.

The anti-human globulin was produced preciously by immunization of purified human globulins and the

antibody level was detected by direct ELISA. The anti-human complement was produced in the same manner

using zymozan as an inducer of complement activation pathway of AB serum from normal human. Hemagglu-

tination of complement coated red blood cells was used to assay anti-complement in rabbit sera. Both polyclonal

antibodies were then partially purified by salting out using saturated ammonium sulfate, dialyzed, concentrated

and protein determined. Heterophile antibodies in anti-human globulin were eliminated by adsorption technique.

Non-specific reaction in anti-human complement due to serum protein was decreased by dilution technique. The

optimal ralio of both polyclonal antibodies was studied for their activities by hemagglutination using human anti-

D sensitized cells. lt was found that optimal concentration of anti-human globulin and anti-human complement

is 3.62 and 0.9 mg/ml, respectively. The obtained antihuman globulin reagent (polyspecific) was then studied for

it specificity and sensitivity in 300 donors serum samples by indirect antiglobulin test and 43 patients'cell

samples by direct antiglobulin test compared to the commercial reagents together with the results from Blood

Banking Unit, Maharaj Hospital, Chiang Mai. All 43 sample of direct ant-globulin test were showed with the

commercial reagent and Blood banking unit. The finding showed no statistically significant difference between

two reagents used (p>0.05, F0.92). This preliminary study revealed the reliability of our in-house anti-human

globulin reagent. Bu Chiang Mai Assoc Med Sci 2006;39:8-14.

Kcy wordsr Antigobulin test, anti-human globulin serum, Zymosan, heterophile antibodies

' Faculty of Associated Medical Scienc€s, Chiang Mai Univorsity

" Biolech Co., Ltd. 6 Sonthiwattana 3, Ladprao 1'lO. Bangkapi, Bangkok 10310.
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cetts nujrlv{orrrur:llalrJfr ffi urfi 1 :256 dlni'l
! )n . A
drurr:ror:grulfil'lerrsrai tfi or o aal n-uot-l a drl

16oofirhuun;{uiornloficr l.tirFn l:ost:':onoll
- ! e w4'Loiq:imq'rut lq:o't1l tta! nn'l:o:?i1ant0'l1lulYl

.:rururnr:16 aq Io u'hjfi orrrl ronsjrl a tjrtfi riu*rfrtp
:Z)-r'

(p>0.05) li1 ulvr'1fl anTuo txtJnnllot2nniaonna,inu

(r=0.92)

T2



1rrfl r:rnfl innrlrfi ndrio.fl r'ni flfi rl orYufi z ourrnx 2s49

orr:r':d t u*or:Jfiffisroia anti-D sensitized cells rai anti-human tgs dlfio'tcinr uu a'l nr:rir multiple

adsorotion

flt1{d 2 uKn't iffilrsia C+O coated red cells lroi anti-human complement arulf.:nr:dro-o antii-C4d

antibodies

Dilution Reaction with C4d coated cells

pre-adsorption

Reaction with C4d coated cells

post-adsorption

1 :10 2+ Not determined

'l:2O 1+ Not determined

1:40 Not determined

undilute Not determined Weak positive

1:2 Not determined Weak positive

1:4 Not determined negative

)ilution\Cell A1 A2 B1 82 O:l o2

pre post pre post pre post pre post pre post pre post

Jndiluted 3r neg 2+ neg 3+ neg 2+ neg 2+ neg 2+ neg

1:2 2+ neg 2+ neg 2+ neg 2+ neg 2+ neg 1+ neg

1:4 ne9 neg 2+ neg neg neg 1+ neg

1:8 neg neg neg 1+ neg 1+ neg neg 1+ neg

to neg neg -l+ neg neg neg neg neg ne9 'l+ neg

1:32 neg neg ne9 neg neg neg neg ne9 neg neg neg neg

l:64 neg neg neg neg neg neg neg neg neg neg neg neg

1128 neg neg neg neg neg neg neg neg neg neg neg neg

1:256 neg neg neg neg neg neg neg neg neg neg neg neg

13
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qn:t{fi 3 uflonhanl'ryrodolj:;lliln anti-complement rix C3b. C3d |!ns C4b coated cells

Dilution Cells coated with complement components

c3b c3d c4b c4d Trypsinized cells Untreated cell

1:2 4+ 2+ 4+ Neg Neg Neg

1:4 4+ 2+ 3+ Neg Neg Neg

1:8 3+ t+ ND ND ND

t:to 3+ 2+ ND ND ND

1:32 3+ Weak NO ND ND

1 :64 2+ Neg WEAK ND ND ND

1:128 Neg ND ND ND ND

1:256 Weak ND ND ND ND ND

1:512 neg ND ND ND ND ND

ior:aiuaralrJruoRrznooo't Io:rnr: tRpus rl:ldrilnr:f,nur 2548 (t4goloo2)

alio'Umr r:nl6q ru1 anti-human olobulins ttn:ll:l::alrrutSu:ruloioru:tnofinnr:unnd
'- ' Yr e ' rirarfiruiolrifi rj::,ir'tl zsao io"urarounru aror:rinrid(polyspecilic) LoolllllonU'5:fl'tn u1U'lllt-l0ototl ]J):rl'l1l z

oru,irrrr: n:uhuliurrfirr.:1o-n-r.:rir u1u'rcltg'r1r q:Jerriul anrnrsrolmu dn:onlr'rir rrutrhunt
r !l

o0:1d?r?anr..rflr.J 1:1 Lqu!?t undiluted anti-human 0uln:1:110 ? a u'l ns:3J 1014!fl t0111u1Y|,i11{

- . ,i
olobulins Ud: 1:4 anli-human comolement nll3J Dl.['l€lltlnao l:nv{u'lljln }1'lT'lXun:tXUn l11u Yl

rlirrliliil:6u1ud1sriir rio: r,iio ldl::n auoir u ^- a
0utfil'trl,ro'ta[J'1.:In00 lJ?u[[n!zu!t01n {1u?0uu

anti-human globulins 3.62 mg/ml unt anti-human laiil nr:aun'6lrn o ru: n::l nr:oig n:trl n1:? o u

: ;- v z a , )
complemento.g mg/ml r urfizuRorrlr:nldo:rour nrwttt'traf,t(6li r41]7l ul ou 17u,l [xrJ ln?Jfr 284/

uou6r odlucr"r a drr 16 on ri:h u *o:g]"r a drr rd aqtiuSoro 2548

toiHauiur6lrn-rrirrrmo:o, udi'irrrirulu'aiororel

Iouhjfinl Lrongjr':fi'uJrjrrfiriuliro"'ru (p'o.os, rondlrdl{6.t

r=0.92) Brecher ME. Technical Manual l4th Edition.

American Association of Blood Banks.

nnfrnt: rjtvntfl Maryland,2oo3

^- :\ u-
.l1u? n llu Lotu n1:Rllu (uu.t 1J:J t: ll1 $ n 1 n

L4



rrrsrrn'rnfi fi nr:ffi nddull ri

t{vtl{fin au

ifi rq qrirfi z riourrnu 2549

nrtrj:vrfi ililarounlryri ntnruuin oxiaase tfi ou#sl#rru'lunr:n:aofl ril?ilr6u

fi 6 gfi urrrulufiirloo?f; rinetic

orxn: qgtrhn', to:ffnd n:vgarYr', fivrGua aruaiad', lornr dufiiri "

rnffodo

4finfir : roultfii:ffua an6ro r lBitirubin oxidase, Ec 1.3.3.5 ; Boxl zu6orlci'lourda Myrothecium venucaria
r' ,--

(Mv) 118'lUtrlUllU[ [0UL{ ArU']5n t1ll nflJUt!UA!fllOt14114t{nl!1-[1l011atou (biliverdin) S{fl51nYi!!X n:U1nl:

aren6uualfr aoartqifr +so nm.
. I " c. x d : I 2 A - S -iorqrJ:;a'rri: rfiarirbiroultejlurir lfiulr8afrzuiqornrfio Mv nrtnTuf, rtsrn gttz rrilriulounr:::rfiouri,:

udrrh rr ::riuzu nnr:ldrrulunr:o:rour 3rur rui6:iuludiel
iaqua;Siolirnaoi : rraulqri Box iifillldr rdu{rdoq ar vu Ttstn gt t z mvhlr.irrianiulor::rfiourir lulnial
Lyophilizer u{rrlrlrl::tfiur otd.:rulunr:q:roflrrliarr rui6:iu1q6:'ru1o uzual raulrajur".rn"rl 0.1 mot/L Tris

& " - ^- ^ ;qr., - i --suu Duner, pH U o.lnuuullj'lYl'lUn nl|n!:1o:LuYlLStlJufl!fllgl:yl louoll{Ulnf U'][:l:J kinetic YlArufinU
-liJ.e

37"C lrn:ajlufi'lslonAuuflit non.1frfl']'rtJ u'r 1oiu 450 nm.'Lurnia,: Shimudzu UV-2450 UV-V|sible Spectropho-

lometer

ruanl:rollo.t: rautrli[u'r 0.075 unit zuarn-ll 5 ml 1o,i 0.1 mol/L Tris SDs-buffer, pU a.O oltr{oru0'r:liu
rorirrriJu 15 ulL I olfr,,lrrlafd.:rirrrldo:rourrl3rr ruifi:fiurrr:ludiru olu rilurdr*q:lrla.riiirnfl:f
iatjxu'jrl O- tS mg% n11riuri1rdld6fiao lwitn-in run variationl un;o?uu udr:srirlnr:irn:rtri lbetween-

run variation) rhuir.ri6or:rorri6:iu:rt fi %CV Lyi1n"! S.Ob (t = 3.34 mgok) LLd: 7.02 (X = 3.j0 m9%)

qrtJiiro"! nrr rl n n qia.lt ali6nr:i tn:r:fst:roeor ndr ro6 u1a n % Recovery irirryirfi'l ss.o y" i6rou'lqrid,l
v1 :^ouriu rq:rail61!u:r u6ialoiutJfr ffiurul:: tinetic fiinrrusYrur,rqrfo rirlfiriurhrirg n-lii Diazo reagent

rlan Jendrassik&crot drtfliluiia'rl6l Io uf,ril#ilrl:cRnffrniilyiuf, 1ry rvirril o.g72 (p < o.oot; ua;i
s nl:nonau y = o.8o78x + 0.6944 [0; dlr-uf,n"liiiro:r;ffr1.i'laqlqrf BoX zuiororn vv arul,{iuf i/t-

f - "t fiHiordrnrirulosuiulvr slgma cnemical (usA) ourififuahrir-r Ioaficira"r:rh:Rrf,nnfuviuf,lyiln"u 0.9920

(p<0.001) !rd! flunl:nonaa y = 0.8873x * 0.2567 orr:rird'!
+. r ! .e ra.. - & e h,.te q j -?0lt : tau tgL,Y|1:lln:ulnuudSuul:'ttJ1n gln un't:?o 0Ll:JU kinelic olt .rt ldo:?0 Lulnso,latfl:13li

farlurifi oshinrrr u urirdn'ir rfia,:or nrir roul$liur.ir rur6uanrn uocarrr:ndr rJrldi'rulun1rnr?ofl.r
. a- r - e & .

i6riu:u1q6r"rr1o" oi,:riulunr:finurqial:lo'::rlrraut !'rierrnooo,:ldor:ror"o 3rrruifi;iu;:Jrruldulu6ir rriu

direct !!at conjugated bilirubin 6iifi rr:nr:rnninnr:unndriudrd zslo, :1, ts-zq.

filttYd I Myrothecium verrucaria, bilirubin oxidase, fifiJiu:rl, :Jfrffiur t<inetic

' uru.rirtninfifin, ' uru.:imondrinarofifin nrnilrrnnfinnr:unrri nrwmnf,onr:unnri lnrinlrn-rrirrlnrl
'fiufinlauunorl:
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Abstract : Evaluation of Lyophilized Bilirubin Oxidase for Use in Determina-

tion of Total Bilirubin in Serum bv Kinetic Method

Toungporn Boonchawllit', Khajornsak Tragoolpua', Sithipon Saisawadi' Rujapa Nimsung"

Abstract

Backgroud : Bilirubin oxidase (EC 1.3.3.3 ; BOX) was shown to produced by different stair,s ot Myrothecium

verruca a (Mv). Enzyme is able to use bilirubin substrale to give biliverdin product in which the decrease in

absorbance of kinetic rate of reaction can be measured at 450 nm.

Purpose: To concentrate the BOX enzyme in culture media of Mv TISTR 3112 by lyophilization and evaluate

for using in determination of bilirubin in serum.

Mrteriats and Method : The BOX enzyme in culture media of Niv TISTR 31 12 was concentrated by lyophilization.

The dry enzyme was evaluated for reliability for using in determination of bilirubin in serum by mixing with 5 ml

of 0.1 mol/L Tris-SDS buffer, pH8.0 before reacting with bilirubin substrate. The reaction of BOX and bilirubin

was carried out at 37oC and the decrease in kinetic rate was measured at 450 nm in Shimudzu UV-2450

UV-Visible Spectrophotometer.

Results ; Fifteen univL of enzyme-buffer solution could be obtained by mixing 0.075 Unit of dry enzyme wilh

5 ml of O.l mol/L Tris SDs-buffer, pH 8.0 which then use for reacting with bilirubin in serum. Linearity of BOX

in using bilirubin substrate was inrangeof 0-15 mg%.The with-in and between -run variation expressed

as %CV were 8.15 (f = 3.34 mg%) and 7.02 (i = 3.10 m9%) respectively. The accuracy of method

calculated as mean of % recovery was shown to be 95.6%. The enzymatic method developed for

measuring bilirubin in serum was correlated signillcantly with the diazo reagent method of Jendrassik and

Grof which used as reference method at t=o.972 (p<0.001), giving y=0.8078x+ 0.6944 and also

conelated significantly with the enzymatic method using Box produced by Mv- MT-1 from by Sigma

Chemical (USA) at r=0.9920 (p<0.001) and y = 0.8873x + 0.2567 respectively.

Discussion : Enzyme reacted quickly with bilirubin subslrate, therefore in order to get more precised results, this

kinetic measurement method was suggested to be performed in Autoanalyser. From lhe study showed that the

rehydrated BOX could be used successfully for total bilirubin determination in serum, so far it can also be used

in determination of otherforms of bilirubin such as direct bilirubin and conjugated bilirubin in serum. Bullchirng

Mri Assoc Mod Sci 2006i39t 15-24.

Key word : Myrothecium verrucaria, bilirubin oxidase, toial bilirubin' kinetic reaction

D€vision of Clinical Chemistry, '?Devision ol Clinical Microbiology, Department of M€dical Technology, Faculty of Associated

Medical Soienc.s.

Conesponding aulhor

16



2r:fl :ffi ninnr:mrndliu.rln

ndl
I a-..

Iou'|{r] Bilirubin oxidase (BOX, EC 1.3.3.5) )

rilu metalloprotein fi copper 3 o:oa oiinlullr

Ilrann luil n.fi. 1981 Murao tloc Tanakal
| 6- J o, E !

Lo LLU n rau L{ 11{o1{0 0nljl l'ullfl T.t ttTn 01 n la0t'l

Myrothecium verrucaria (lvlv) ff1u1,,lT f MT-1
J - Jtt,q,J , t E

rra:1ruo u r rara a n a llfr v{un:.r utnluauluvirur
A, A,, \ .lffrl::rvrfifrdu ttaird Ld!au lq ri ul'{ a n's{Er n r o ,: rf, u

,X.
lu [:{ il u a o fl'] r,l nrr riaur,rirrlulaJLAu2 u.d:

oiarryu'irfi ::Iurrflurrrn6fi n 1r,+;

tauLS Box t?uLtn!lntu'rnlfrauaanqr01,[
Aaa a r,w

Lt4 LLn fl ! fl tql:fl n 0 ! n:!u .it.: u fl [1] n 0.: t]l ?'.J n tLu
^ Ar,zz

id rr a6u (Biliverdin) 6,:'Lrj!-s nr:ro o a id1 Box
b

|.l't L! L1,[nlT0t?0r't'U:3J1[u! n:L11 Ll{q:3J tit]10n rro

61?t 'tg822 ou6.:rJooriu d.:luil tgaz Kosaka etaf
A . n .J a-

tofln14'ttlt aul tau L{uull't ttot:'ta!fltlju R11401,J 6J

lu6iu loufl u'ir oH fi rrr:r:ar:ra.rlau1{silun, :
q ae a eYr1lJlnrrjlnllja5Lur'r [u{: na yr pH 8.0 tu 0.1

mot/t- Tris-HC|-SOS butfer uo n or ndu-rr^rr ir rou'[.rei
: q -- s - ,

fl 1 U 1 t n .|1 1 U n n : U',r n u ! d Tlr u6r? u 0 l-t n4t : |,J L9' LLo

, - aa , *[a v{tviatn'],:auoYllt oH sl']Jnu

drrairlu ::lrs'lvr r.rlo"fi nr:rqrisJrJ raulqrid
t Ar-orntia:rff'loirroin Banqkok Mercen *oiriju

arun"uf,fiuonoir.lniu ruilaulq loiarn vv ar uniuf,

TTSTR 3112 !Lo3 32zs fio 2aru:r61unr:airr rou'lrri

cellulase liiuiirulrd' uolerur:nai1,1 bitirubin

oxidaseur lqi'lurl3rrrririaunir uanorndri.rnlir

ri.:in-rrn'u{du 6a Mv BCC 1 12 r!03 Mv BcC 9162
A te
6i'[rior nffudflun'lfi? nfi !ryinr']6 r-:a BtoTEc

lNationat Lenter tr cenetic Engineeing and Bio-

technology of Thailand) fl'lrJl:nsi1{ Box tfi
' .;rdu!6u?riu' Lrcr -trlrurou'Lqrlfr ruiorloifi activity

rioulir l rir 6lrtr roulryri'lrjrirlrirri riuloanr:dr
ti' duo du ii i Box lilfi 'rllilllii un :rirbl H ar rir
r.r'r4r afldlunr:o:rararrJ3arrr*i6:iulu6ilsi al:l

llnr:fin ur n:t: dlciyro o olrir r a ulsrifi fr
lrJrir uri,: rr6uan1 ttn! r tu1ld'lun']lsrr?owr

u:lj't r*uatu tu{:lJ tou t}lll'tljun:uln! bitirubin

flfi:q qri!fi z qrrrrarl 2s49

substrate luei:arararuro:puun;6ir: un:druzuai6
:-\w a .jrrv

kinetic uanaln![ui lq tL T u! LYI u Ll zu 0 n1:1[ f \'t'M.111 lo
A.w-' -de ^d --;qen!1t' diazo reagent s.J ttt1Ju?Do,1'l an" ttat?5'llta

raulm5 gox izu6or,iru rrlou sigma chemical

(USA)

?dEuas?fRltnodo{

?cr9l I

: J ) ;-
u'rrnu{Laall LauL"lr uux'laiornnr:roiur:

1a.Jq1,lmxdx r rs1*r'rrer un;oo];' n1oit1aa61

inurn6fin o ;rflflfionirul,irri aJTrir ur o"u

Lau{ t14

Ativated charcoal 'ioi'arn Merck, Damstade,

Germany

5: t d a L5tnu0'tnr a.J!n:Jqn'D[n fldl-[n
el

u?|J!fl !qnlltufl ot t:'!1{u1lJ'rn u'rr'rt1lo:-

tYul Lvlll

fl'riLofi : fl1:lJ10lt5'lu unconjugated bilirubin

loiorn sigma Chemicals, USA trr:lofitfiodl-tLilu

tfio Analytical grade
A a^

ro:o,m01,nt'r:lt : Shimudzu UV-2450 UV-

Visible Spectrophotometer

mrnr0lurnfi:
'I. fl1:orn1ilrJ'rFtiorufi 6:iu orrurdlliu zo

mg% rirlo rld oitirubin standard 20 mg asdlull.[ 2.0

n 10.1 0.1 mol/L Na CO rrai 1.5 o ljoi 0.1 mol/23
L NaOH rA 4% BSA (Bovine serum albumin 4 n;r]

.:.:n;oru'lurirniu too rnl auo:urJi ']or 1oo !a.

lurror"o imo: ua'r rfilllrlrlrqi ar fiurflnfior*rnfi

4 "C turrio (9)

2. 4% BSAldiiu loirlrLIor161 2.0 rrn rLan

0.1 moUL Na CO $n: '1.5 a 10n 0.1 moUL NaOH23
o.rlulroio ilro: un'rr6lr a yo BSA aunrri 1oo

ruaHal uln'rlfi r1ir5aor.rar:a;nrrrro:gru uia

r6rnrrfi orJirrjilro:or-rorirlfi roisrdurdaqr:rorr

orruonoia.:

3. 0.1 mouL Tris-sDS ouffer' rirloudt
Trisma base 6.05 g ual Sodium dodecyl sulfate 0.72
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yJ,-
g li',r 1n;o'rusilu{'tndu - lor!:se.Jl 450 ml

[a'rrJi! pn lr.ililu e.o ei'r u 1 N NaoH eia 1 N Hcl

:l:"r-r!3!re:rilu soo mt oiru;rn{ 1firfiaruunfi

4oc ounirld'.nu

iGnr:nnaor,

t. nr:rqriueruoulsri eox rfioLrfr

rlrrir rdu.: rdaifi raulqf eox'l:h::aa,:'lu
lyophilized vial 11on; S rn. udrrirtj:;tfioufii
luuoio,: Lyoatpna-10 Lyophilizer (Telstar, Spain)

. r-A ^Lau !.!uRvnu'rlrlrn! L'r?r 4-u nunrrlflru
2. nrro:io14lnlrrrrirriulol gox [n'l

= 48,575 L 'mol 'cm (7)

G rn:1a.:el'r a dr.t = 50 FL

drdrn"onlualtaulqf 6a t unit rla.t Box

6o 3rrr*larroulqf eox d1f oitirubin substrate

1 1 pmot hiHorflu biliverdin lutrar 1 urfi fi
37 0C

3. i6nr:o:rorrrjS!'rnri6ri$Iou Box unt

ai1ur..ra$u! kinetic

tlffil 0.1 mol/L Tris -SDS buffer, pH 8.0,

5 rJn oilulo qrilrfii I lro irr'.lrrLo 51?o fit'l
r?rJ[o: fl biliurdar6urriu rautqrirslr.t"ilrr'loid

m rrrrni !n:r:lixlrJiur r*fi 6giulu6irleihjsir nl
zo qirodrl drlunr:irn:rlr{r1rlo arir raulqf-
rillrrlaftdnllu cuvet 1oso pL d1l dl{fi 37oc

U /L 1a.: BoX = AA,/min x:-Erro'i:rr:rar:lin-:ur x 1ou

g x lf: 'r 0 t1la,J sr-? a dl n

rdo Arymin = rirgon6uunrfiri6ruurjs':trlqiourfi

rl?rror::rula': frniur = 1.1 ml

Vol.39, No. 2 Mry 2006

6uanrr,r

rir BoX nvr'uriuanryiqiranr:rfiru 0.1 mot/

L Tris -SDS buffer, pH 8.0 n{1 na 1 mt n1ntil-[

iro:r:rdrrrlirurnloutryri fi 6uant^run"r tos16r t
ml 1Jon O.'l mol/L Tris -SDS buffer, pH g.O ni! SO

F.L 1J o\r frlrn c R't u r.J1n:orufii:i uo rr ri rrilriu t mg%

tu cuvet r.lrl dufi ezoc luro'io,r shimudzu uv

2450 Spectrophotometer riJunnr s urfr !!drr6!

mr:a;orurau'lqri so prL oltJzunr: ornrfudoorrr:

a"o:r ri:? o.: r outqrilflurrar zoo iurfi roiolo:
rilurr* dorl5rraiuriiu A A/min ua:fh ?$ BoX

activity oansJlriju U /L or'rrJfloT

lutoial Strimuozu U 2450 Spectrophotometer

riJurrnr 3 urfr ua'rr6r6r"r ($30fl'r:fl!n'ru lott"ru)

altrJ so pr zuar udr 6oorla'o:r6rr ar:J$n3rr

rilunor zoo iqrfi lnio.:o:rirurr* o'o:rrirtqdurflu

A A/min dlunlrrilulrurira anr:rtflu 3rurnr mgTo

ra,:iR:fiu rir ld'lo tl rfi a! n"u n rr vllr cr:gruirlr nr:
lror'r:t,llDtou1nu

+. i6nr:rj:l ri uH n nr: r lou'lsf Box

r1d.:rulunr:q:'rorrGlr nri6:iu:r11u6il
nr: ::1fiuorrltiiurdunir vlrlouirn:r:d

mre.i'r0rr$1l,lfi n11r.rniruriu o-zo mg% oYrui'rrau1"!ti

fi frrrlduii'rei:roonrrrtilutf,uor:llou plot ri1fi

r 6eruqrirs mole lr4'!ilu [mole

molar absorptivity laliRSiulu 0.1 moleiL Tris -SDS buffer, pH 8.0
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2rran:rnfl fi fl nr:mrmdri?,in

irn:r:r.i1si rfr rrrirnrulrirriueirl 1 ro.ren:o:aru
;a trllorj"lurrqlu 1lu

' . A-,
nlto:'tnr'tnlltJ$rjurilylofr do (with-in run

variation) 1J 0i?t n1:'1Ln:131lll R5:11{:? Lo u l LFt:'l:11

rrii:iu1u6i n?uorrn nl?.nirdr rt'u zo o{r uat

irortrrdrrorrr uriudr::rir.:nr:iro:r!f (between-

run variation) Iorld6irnrror.:n6I{n1}rtoLduxril.[

ifi rq orirfi r nqrrrnr 2549

rirurrurr o/o Coefficient of Variation (% CV) (10)

n'r: rlrfiuo1'r nnoia.rrariiirloro:rrrr
a.r

7o recovery qnvl'l Lo U nTtt$r& fl ltnt A'\ Utu1 9l:61U
. ;' dE-- - .^

n i Lu5:tul'tulj 0:L1r0 u lolj Lro']n1 ?M14T1J: ',]lt{fl',]:
At,w - a f a

'r 9r:611{11 tOnA!nU 't IO U fl',]:? tn:'l:11tr uunu
-- : - in - ro .6rr rou1nur teJ ra| tJ fl1tU'r o:g'r u 14'rn'rlLsr:urJ

oi'r o d r.r or r: or:r r fi 1

sn:r.:{i Maoni-rn1:rsriurJcl"?o dli(hnirldn:rorr orr nnsia'tlu: ToRecoverv

n'rrri1 1$r'rn2'lrJoneio,irilu % Recovery ld*e: (to)

% Recovery = Standard recovered x'100

Standard added

nrfllr:liu anl'lus"lniufri'uiia'rl6r rirlo r

rher"radr.:6il 37 flu rr1irn*dloui;raulqti Box

o1n Mv TTSTR 3112 rfi rrniuririro:rlrdfio:rolqi,
A.v.' ^a- ^ ^lf diazo reagent (9) t't t1t1jl-[?tr41{ 0't llatlYlu]ln!

ririrn:r:riileiornnlrld Box fi lqiornnr:ar6o

'irniru (sigma cnemical,USAf oddroulqtitla

nrr r r,n-:lriurd ur rirldldn"! eox firoirrror udr

o:?3n'1fr! ::arf,ffi fiu"uf, (corretation coetficient,

r) uo:uio't an?'rr: alniuflou srnrtnoo a u $a:

regression line

5. nitirn:1tfr1iR66
kil:l:un:ru Microsolf Excel i6oot':uu win-

dow 2OO3 1a{ Personal computer tdonr:u aHo

vt'NRnfl

ffanr: oao{:
rJanrrsri?0fl rnxlrirriuto'rroulqrifi n'uan1r,r

ruavot:tgtisact:avartroulqxilurilft s{

roulrf gox 6unnryrloar6l o.t mol/L Tris-

sDs buffer. oH s.o aittj 0.5 ml lilt:lofloxr total

fi00n U:!ln:crtlJ (ml.) il5lrn: +o mgx

standard added (ml)

rjilrn: ax asn.

try{1u

I 1.0 0.5

2 1.0 0.025 0.475

3 1.0 0.1 0.4

1.0 0,2 0.2

l 1.0 0.4 0.1

6 1.0 0.5
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activity'lu 0.1 mol/L Tris-SDS buffer, pH 8.0 ql i;
n1:irfl?'r!fn1 Box activity 6ruso.:luiinr:rooa.:

leirir eox activity rrir riu 6.956 u/L r':afi gox

ryir n-r o. oz6s utviat o-,: rfunr :ld.nur a u1sf6 r 16 rJ

r.r:i4ril aia,rlj 5 muviat rlrhiorrr: uilriuaorir tlrl o.r

BoX lu 0.1 mol/L Tris-SDS buffer, pH a.o rflu ls
ulL dr riJunrr r lrirriud tvrr; er"'' iirr:-rnrr
u'r t! LanluLunlto:lolt't:lt 'r ud:LuL1[qT oa [u

Vol.39, No. 2 May 2006

nanr:rirnrrlhrnrgrn
.j ,

:u11',l ttfl o nn:ll,i 3J10f f1L1 0nn151 Lfr:-r31t147

rlSrrr*ifi :iuluar:a:nr r nrormui6:iuq',rucinlru

rrirriu o-zo % orn: r,iyirn:rrlhrir Anlmin
&,

lltutR o5no.0 llo fil'5ar fl1uu'] o:61u! nt utul]laoo

ro o ar firirertr rrqi o-1s mg%

n?lrJr 1rJ1u xo{1-iq:iju (mg%)

-10
10 15

\..o
\

{
a

-50 l
y= -2.4794x + O.593

R2 = O.99O7

nn lro:grurarnr:iro:r:rirrfi6:fiu:'r oiraiiroutqfeox teiorn MvTtsrR31 12 dru noirsli6

Kinetic lu rn ooroa 4.1

gr.lfi r

flanl:91:?0fl 1nll ltlruu110'r?6?rnl1sfi

or:rli 2 uro.lnruuriurirrori6nr:ilo:r;rd
a .Aa

!a''lll{LO U2trtaU t{lj }t1J1',t %L:V lJ 0{n1:1 tntl;l4Yr O

dqofirir a.os loruirirlqdu (xl) lo': with-in run

hjsjr.:rrn between-run precision (unpaired t-test) ufi

%cv1o.t between-run rioun'ir %cV lon with-in run

tnnuaB

flrrl.:ii 2 nrusrjudrroriinr:ilo:r;rdi6;iu:r riruiirau'lqri Box (Mv TtsrR 3112)

n1:Ytnd0

n?'ttJulJuul

n1u?u

?tn:19fi(N)

x
(me%)

SD

(mg,o/o)

o/oCV

With-in run orecision 20 3.34 o.26 8.05

Between run precision 5 3.10 0.21 7 .O2
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snrNfi 3 o?l!!nsia.rrl ani-trnr:irn:r:rdrriR!fiu:lr1u6:"ulquiiraulqi eox (Mv TlsrR 3i 12)

?tnon

vl

!agu

tucr:u15!au

(mg%)

Std(4Omg%)

t9l u

(ms%)

n?l tllltu

:?tl*

(mg%)

nln:'liltu

.(mg%)

Standard

recovered

(mgo/o)

% Recovery

I 2.34 0 1.56 1.3 5 0

2 2.34 0.67 2.23 1.89 0.54 8l

3 2.34 2.67 4.23 4.tl 2.76 103.5

2.34 5.33 6.89 6.43 5.08 95.25

5 2.34 10.67 t2.23 12.25 10.9 102.t9

6 2.34 IJ.JJ 14.89 t4.37 t3.02 97 .65

*rliurn:qnfiru t.s ln. ladu 95.92

a:cr:rnafi nnr:rnndriadrd

flanlrnt?ol,tlfr?] Qnno.:

fl r1l.l nn 6ia,:1 a{i"rnr:irn:r:f uaorluor:r.r

n': rl dlriu#fi'uiG drs6s
ta -ruyt z llRo,rfli.lrJflrJ ur ai.tbr0u'LsrirIlJai

diazo reagent d,: riJuiidr,r6,: nu.jrifi r oulrfd,:ld
BoX r!li{ u1 a r d1 ulu:t"t4 rr l af ua :vlr rJ fi fi i ur n"l

ifiriuluo"rarir.rdilgzfl ulfnan"fiuf, n"uiioiazo
A^reagent 6ri rn:r;ri1u6:"1!o 16 ur riu Iouinir

flfi:c su" fi z qrRln! 2549

A , ;^
n 3 U?1fl'll3J1Sl:g1UM n.l lljflllJ'lTn2lfl:'Ml

t"nnr-u6 1ld [orI o/o recovery raiulvirrir gs.g %

frirj::Ryrdrrfiiriuf, 1 r I rvirn-l o.e/1 9 ( p< o.ooi )

ua:fisalnr: nonou 6a y = 9.g97tr r O.OS a ihu:ld
3 rao,:orrrilyiuf,rirHonr:i rn:r:rifi f.i'roulrf
BoX dlqinln Sigma chemicat, usa Iouleicir r =

0.9920 !l03d n'l:nonat y = 0.8873x + 0.2567

or dlq"! uaoliri ffi oru alyiuf,n"rriia'lr6r6

s
ct)
c za1iEI

JU

irloEF zo)

y=0.8078x+0.6944
r = 0.9719
p< 0.001

ol
:15

610
F
Xoc
d)

0

0102030
Diazo reagent method (mg%)

flfi 2 orrufrlfiuflalnr:iro:r:rdrrlSunri6giulu6iloiruii eox 1vv TtsrR 3i 12) ril ii oiazo
reagent 10.t Jendrassik & crof method ( N = 37 )
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I

G' 30

E
^zaN'

P20Fatr15
x

t5
(J

f?0

y=0.8873x+0.2567

510 15202530
lG rau'h,ri ( BOX,SigmaXmg%)

r = 0.9920
p<0.00'l

grJfi I nrrrufiin'ufioriinr:o'noiroflsfflR:iulu6:-erlou rau'lqf aox 1uv TtsrR3112) uo: ii roulqrjld

BOX oln Sigma Chemical lUSn; Ha n"rl- rr4 oilunrrl rrilriu tS Ult- rriura urriuldriju
i"rrou'loridrr6.r 1 ru= ezy

ior:oi ,

nr:o:roirm;rdi6:fl u:rrulu6iloir l?6roului

aoxloariru:Jfiffio1$!:r kinetic tfr e AffiurtirsJrn

6.:nr:16andT urlfr fi3urfi rtorlurirlqiu rratrdorlt

nr:io"rdlfi inr:itn:r:rd druzua ulu manual 6't

rirbiinrrleirdrluriuo aunr:iirulri ea"'to: rfi u

lciarnnr:o:ror.troru *riudr rfi o rrj":llrfi ulrir
y"cv d1d n-lJfi fi {yr o n a r rur ri oud Io a roi a'1 Beckman

cx-s' dl16iril %cv rla{ with-in run rvirfi'l s.ta

d.:oirn'irlunr:i,i'ud (%cv tyiln-! 8.05) Iorldudo:r

e'r u riuf 16 u r n-ulun r: Hi o t o ulqrir n; nr:filti y"cv

1o.i between-run 1io u ni1 with-in ,rn ,doloa^

drurudirnrr:rifi rfi rr s nfirvirrtu

tdarornnr:ruFotaulg:ilrnrdo:r vu arovr'uf

rsrR 31 1 2 dldn1:do.rtdulua.r.rdrotdut. utt

rir rir rtn r r rdo:r rr r o saur t a ulryf Box 4l H a Hi ql

fi'kirdorfi utlnLlaulqriornaruvt'uf, tvlr-'t 1o't Muruo

!Ls: fl$i' *a'r u-.ln:.-rirla H6e eirnir rn6lsia.l

rir r oulqrisrtirlrildldul o u nr:11r1#rrril rrei

rfi alor niinr:i rnrr:r{eir s rautqfdar lr:nrir lrliti'
6ror:rri6nr:zu6 srraulqrifi m rn:nlfH o Hi orlEilr ndu

rriu nr:tsr":u t outt:jlo u trofi n recombinant pro-

tein" tlio nt: clone gene aanur" dla:loiraulqf

lurJienrur:rnracldarirhir:isvrforhi yield rnnni')

d'r s ih rir nr rlfi ird'u I rdadui fi da r-fl u o:rd qia I f r
n1: subculture oio dlovrirbirfi onr:narur[uftto l

rda:r'[sid': riluzu nlviH ns]fiqucjo:n{sataoal6a u j
rirhiLi arr:'unnrr q activity a o{ raul'lfd roiu

ru qi n; t q lfir yir fiuloi trnsfir narrJt;nHF orloulqf

tri'lur-li rr rulr n u o'r nr rrir lrf,n nr ai a tfi aldn:r onr

i6;iulu;rJurrdulriu nr:ot:rour directbilirubin

dlrirrJfiffiartu o.r mol/L Glycine- NaoH butfer, pH

'to uo: conjugated bitiruoin Ioulrilou'[qri*rr]fr fr3ur

lu 0.1 moUL Lactic acid -sodium citrate, pH 3.7

qi ohllff iila:-rnr:rirhiroulqf aeilu;:Jrrllrrri.rd

fil'jr a;ornlunr:ldnr nnir n:or nlunr:Hiel tiluqo
,z &-

noaariirrin::J 6 n n-l u-'l o 
': 

oi'r lci'lr n n irtfio rl't

orr rL r.ir tdafiol o.ci'rnlli tn:r t rirr:J3lr nr

i6;iulo uroultfdterirrror durvl'rlriurirrdarir

td'nirriuduriaqa;nrrr.:rldrruaur:n ualillei uoi

%cv iri1rialldlirrnn'.1dtfia':or n fq:r l5r'u a't

rJfrfiiuru5:rrn o-'r tiu n r:io a"o:r t5r t a l:J fr fi-: ur
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?r:!r:mnfi frorrurlndri$rlnri

la i .t d., A -trurun{ rr rJTs fllj?ti;ll't L LnLutflta']1Lnt,l aq Lufuo

lnnn'jl d1nl1 lilurfrrsr:l1a.ri6tvi'rn"! o-'1 5 mg%

d,:forniri-r Diazo reaqents a drll:fi otu sr rr:n
rfi rinlr:uirriural,ur,ls-rilr{r.nnil 1 s u/L'ld' rdrr

n:arsraulqrt[fi 5 rro ci': u 19 tJa.'ua.: o.'t moti

L Tris-SDS buffer, pH 8.0 or'kinrru tt"ruriul a.l

raulqflu!" rv{a5lrirriu zo ulL riiueiuudnr:

i rn:rrfsYa.nir ar:nrd1!J tJ r q:61un 1r ribj n'r n r:
o:ro o"r a rir.: d': er:r o nr :io o'r r r: n n qia l'lci y"

.,i
Recovev t!B14U0rJ:lJ Lo tto;v{ll l'l16tjn21 fllJv{1l5o

ririi oiazo reagent 1o'l Jendrassik and Grof

ua; dln"uf, riri-or a $lsai sox fi toiar n si g ma chemi-

cat arirrfiriuiirdqfr p.o.ool 11dnrrI rriruriut oI
-t a^ ; "

L 0u Lq LYll n u) gl,t l,[uo.1 3J n']'l Ll tll ll'l t fi ll 11 a ! u' 3.11

!x,:'tu to

nr:o:ronr 3 r i6giu:r r1u6ir 6.:1d
| .A . r ^- J

i-nraulqr:6{rirrsua leu{ruliiuI sr rrn :cutio
A z e ^d;. -LauLqiau'tnUau 35 tll1 r 0rYlu!nu?5nLtn1t

€ilrunu.t..trl end ooinr d.trr ulruloa Kasaka tlac flrug

d,rkirau1qffi.: 880 u/13 ria lo.t Perry et a/." d.:

vi!'irldlaulqf rrirriufr': stI u/L Ia.:Ll3 rqrrlo.l
A^A

fl1URfluflO1t'lU1Ja.ltlInIul ryn?D1la'1tJ2auo.:nal'l

rirhi6riadr n"olunr:rlri6nr:et:roIo u raulqsi eox

rrldlrq rr,i:r::rnreia 1 nrritn:rldo;grn'iriG

Diazo reagent tJln

s: ruanr:ia"r 6o arerr:nrir roulryf Box
".,vluo t[vlntJ'r111 !!$1.1'l u'lfr llrTU9l:10?o'll:3J'l ltlu 0'5:Ju

ludillouldnr:€irurunrijurt.rt.r kinetic uoitdararn

nr:rsriuuraukrilo uiiuunrn-o ra:tdarluti. ldu r tdo

^ : a , I .qe' -
L1.1 ntiaool nnft?:Yll rau [11., 114 t'll ll1lun au 'llJ']tJ flri

e aa a A.,u.,
n!!l,i rvl0Jll0?0n Lu7l1!l ntul nll! dil.Jufl'l tgl1l1{

substrate giol

ton6I1l01.{o'l:

1. Murao S, Tanaka N. Enzyme "Bilirubin oxidase

produced by Myrothecium verrucaria MT-1"

Agri Biol Chem 1981i45: 1383-84.

flfi'cc oliui z nq!flln12549

Murao S, Tanaka N. lsoltion and ldentitication

of a microorganism producing bilirubin oxidase.

Agri Biol Chem 1982: 46: 2031-34.

Kosaka A, Yamamoto C, et al.Enzymatic

Determiantion of Bilirubin Fraction in serum.

Clinical Biochemistry 1987; 24: 1690-9.

Jian G, Xi-Xian L, Pei-Sheng M, Gao-Xiang Li.

Purilication and propertties ol bilirubin oxidase

Irom Myrothecium verrucaria. Appl Biochem

Biotechnol 1991; 31: 135-43.

Bangkok Mercen: List of cultures. TISTR

Culture Collection 1995 ed.,Thailand Institute

of Scientific and Technology Research,

Bangkok, Thailand.
d -l a r d

tntu,rffno r.,,: fl a?{ ?r !: n D1 ?tn'ltL$l:flul0u Lq

^:lJ o't1lua A nsto fla'ln !!0:1 Myrolhecium

yerrucana ulnfiv{ufinmaraet::r-rufi o 1tlnfin-

nr:urr ri; n ruciflnfiont:ltlnryrIi lrrinurdl
rdurtr.rri zs+0.

Phromnoi C. Purification and evaluation of

bilirubin oxidase isolated from Myrothecium

verrucaria TISTR 3112 &3225. M.Sc Thesis.

Chiang N4ai University 2000.

' " ri Bilituoin51vit rduST:U n',lrv{ fro ul au t6r

oxidase ol n Lto:'\ Myrothecium verrucaria

BCcl 12 ua: 9162 n1ofiY{ufiYlu1fl1flo:-

lirufi olrnnfinnr:urrIi; nru:trofinnr:urtrzi

aLrarir urd''u rirrluri zs+2.

BurtisCA, Ashwood ER. Tietz Textbook of

Clinical Chemistry,2 nd ed., Philadephia,

WB.Suanders Company, 1984 ;p 1463-68.

Weisbrot lM. Statistics for the Clinical Labora-

tory. Philadelphia, JB Lippincott Company,

1985i p 12, 141-2.

Nimsung R, Sittiphone S. The determination of

bilirubin fractions in serum by enzymatic method

using a computer-interfaced microplate reader.
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..l -.^ - -l:01n1u flnl, 6rn?{a fftufl')flo 

'1unlunl:'rsu
r{ a{ nr:or:rovr iirul ori6:fiu1u6irlo r

), - - a
?ftou Lsu lu Microplate reader vloaoonLlo:an

computer. dr fn rr un ru: n:: r: n t:i n"u ttvi'l416

2539, 73 n{'r.

Kataoka K, Tanaka k, Sakai Y, Sakurai T. High
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Takeuchi K, Samejima T. Molecular cloning of
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2ltdl'tmn f,nltu n0ltu{lr,l flfi:c rtiuii z qrnnr 2s4e

'fl 
qUU

nr:ruBsrfuIulnauoa rrou6ilo6eiol:Jrdu cD2 uavfi nulnl:uflo{oonfl odrj:6u coz

rurradrfiorrir.:1

tirnr ureqn{*, qn::ur rh6'v*, nriori r6allrrfitaqa**, it:r nfinrqnd"

UflNqUO

cD2 lijulilr6uuufilrsad'rfiq16oorlrrfio"r'lo-odr.r'irrvn:n-rll:6u cosa nr:6'rrYu:rwir.: cD2 unt cD58

rhhifionr:n::aYunr:rirmur al T cetts Lrn; ttK cetts ua;nrirllluloouoa uaufiradaia coz rrrr:nrirlri':

:Jfifi3ur::n'ir.r cD2 !!ai cD58 uarrirl einr:nonr:oarauorrrlnirirn-uloi rau6ro6qia coz ioiro;rirl
, .qeJ - a l-- , .J
r:und Ldrfronr:Snurdrlr o [:nnfrrirriueiruoura,lL!a:nr: onriruarur:ld lun1:frnn1frIiqn :;s.rrirfro

zu6ErI ulooran uau6r.ro6aia coz ldarir'trjlflunr:finurfirnr:nrrorunr:rir.rrurar rtodfilld.ir'uti dio"ltiio
peripheral blood mononuclear cetts rrirlrJlurq Balb/c $dldt tqn {ritrto.lnulrt6oln'tl myeloma cells

eruiirrm4rulauiler&r rnc t nr:q:ron',r,ru{gn*oufioi.lIlIuInnuan uau6ra6oio coz Iori6 tysed whote

blood-indirect immunofluorescence ltai ELISA Ioald recombinant CD2 protein riJuttoudlou otnnl:6nuro".rneirr

plio"srar rrr:n26o lqa ii'anH srJfisirrlllulonua n uou6la6oia cD2 lri,iiu?u I Ioou rdariruau6rad
J - x r, ,a
frHan16ftilflnu1n1:usor aonr o.r [ :6u coz lurqa{tflooir,: j rruir kraqa coz Lrao,raon'uu Jurkar rtn;

Duadi cell lines ucilu:13u.*d. uurrrrur* T cetts uor NK cetts udhinu!ulilI$s-uei ttn:uIoq-uqi Ingrio16aor!o.:

:r:cr:rnnfinnr:lrndris. nri zslg: :g, zs-:2.

r{rd16'0J: Iil:6u cDz llluTnauaa uaufira6 LJ:duuufilqadriq16 antrl L,lo lrlo:rilcri

' urx.ritrpilq'ln"uinurn6in nrnilrrmnfinnrrurnf nn*:rrnfinnr:ulivrri rsrinurn-uriu.tlmi riuiurj sozoo

" uriu.:ilrlnnrauarsninRfin nrnilrrrninnr:unnri orurnofionr:unrri r:nrirarn'rriarlrri riurlrri sozoo
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Abstract : Production of monoclonal antibody against CD2 protein and cellular

expression of CD2 on various cell fypes

Umpa Yasamut*, Supansa Pata*, Sawitree Chiampsnichayakul**, Watchara Kasinrerk*

CD2 is a leukocyte surface molecule which specific interact with CD58 molecule. The interaction between

CD2 and CD58 induces T cell and NK cell activation. Monoclonal antibody against CD2 could inhibit CD2-CD58

interaction and therefore suppress immune responses. Monoclonal antibody to CD2 was proposed to be an

immunotherapeutic agent for autoimmune diseases and transplantation. The aim of this study is to produce

monoclonal antibody to CD2 protein for use as a tool for studying lymphocyte regulation. In this study, Balb/c

mouse was immunized with peripheral blood mononuclear cells. Spleen cells of the immunized mouse were

fused with myeloma cells using standard hybridoma technique. The hybrids were screen for secreting of CD2

monoclonal antibody by lysed whole blood-indirect immunofluorescent assay and ELISA using recombinanl

CD2 protein as antigen. One hybridoma clone producing CD2 monoclonal antibody was obtained. CD2 expres-

sion on various cell types was studied using the generated monoclonal antibody. Jurkat and Daudi cell lines

were demonstrated to weakly expressed CD2. In peripheral blood, CD2 was expressed on T cells and NK cells,

but not on monocytes, granulocytes and red blood cells, Bull chiang Mai A3ioc M.d sci 2006;39: 25-37.

K€y words: CD2, monoclonal antibody, leukocyte surface molecule, flow cytometry

Division of Clinical lmmunology, Oeparlmgnt ot Medical T€chnology, Faculiy of Associated Medical Sciences, Chiang Mai

LJniversity, Chlang Mai 50200

Division of Clinical Microscopy, Departmont ol Modical Tochnology, Faculty of Associated Medical Sci€nc€s, Chiang Mai

University, chiang Mai 50200
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21:at't:t R nnl:ll nul!u. lfll

receptor interaction tilun alnfi rqa d'lad'r ri o s ar:
(cytokine xia ti gand ) o 0 nli n*q'ulrilta ii6uifi
fi iuirrrr: 6eceptory lfrir.:rulo aruJrnalnnt'tro.r
S ^ I rve A ,un:Lnolu lo0an0'tqu tutaufi f 0 L Lnnn110Ullu

fir rgo frfio 16 aosrrfi6u n'ir teukocvte surface

molecules (t-3)

rtn {qntfi olu:::rrnirilriuoril:l:6um nrr u

ndlutfio a d!ufi? rra{ rdarornl:J:6u!ufirrso.i'
,S-.4 oila - d'

tll B11lllllulvl tun't':Yl't lvt I n o n1:oo cl 0 fl0 fftJnuTt14'l't n

rrod 6,:fi rinii0drurururnsuluio;fi nrgrfi ryrirfi

un:In:.rair.:ra.:hrano!ufi :rqodrfi 6ird d,rlunr:
, x" ., - -frnEr 6ir n ar'rfi,ir rfluci'o{ o'rq-u IauGl o6fidr lnr:

!T lflunr:fi nBr riniiaeirulrqjrirrariilar3lorur

rrzu6ohlulnaua a uouGl aGqi aI:J:6u:rufi rrqnd'

ruo'rrhLilulonuao uou6ua6iiruRar1d"hll:E6n:grfi t
-;lfi:n ffl'l\t UA: x U't l]u a.t leukocyte surface molecules

rfia,r arnfiria.:rJ firi6 nr:rrnr.:r ryr-rla n ar rr:n H6 qr

hlulanuon uaufilra6aiolj:druufi rrrndrfiooir.l.l

durn Bir r uau6 u ad ru iir rfutrl6 n urll r o n odr ryir:
I laea . YA
lOUUnliU lllLLOA;$A{!fl !On1ti3st{50 leukocyte

surface motecutes ddr rnr:riuhlulnnuaa uau6lo6

dqr-r rar il6 olodueJr sn lo g a u irylrlu'rfi q orr irJ fl r.r

tnu?n!talja{ leukocvte surface molecules ttfl fio
nrrrqirdaudrrrnrarI 1 ria,: fi1"6nr:6nrr
Iaud rousr-r rG u'r fiuttsiriIl nda rto n oirr n-u oilriu
A-xt a[n ?r'ro{nn1? n?ru1fl']flr]t7t,t{ntifi nuaylu't

rhlon6rln"o'olrifi nr:,rJ:rnr16,r $ri6nr:dunn "y

2- 3 il tfiorlrrrruodo leukocyte surface molecules

fi riur rilr'rilu::u:r 16 u:niu un ; 6 u nda nr: :;rl ri.:

UIUonl: ?'r "lnternational Wolkshop and Confer-

ence on Human Leukocyte Differentiation Antigens

(HLDA workshop)" ('") Io lhiusj nlria,trJ fr uh nr:
n"rlnnri,:hlulnauoo *au6lodd,irly{1:cia teuko-

cyte surface molecules ltu"{flrwn:: ntlo'ont:
| & -in.r,u:34tl o'tnuun :n:: n't:o: fl,! ttauou0oyl Lo l!

ft riorrJfr uGnr:cirl 9 ni'lInnrff afi nurllntirnrrgd
Illulnauao *au6ro6rniirrfu lou HLDA workshoD

o:rir nr:6nurlrlluln nua n uouGra6lu +

flfi rq qfufi z qurrn! 2s49

orufl !"66a t ) 6nur cellular distribution 6o

6nurirllluln nuo n Lrau6! adruiilfurir:Jfr n:arrir

I:J:6ur-rufi rrqo{tfiolorirr eiruluqjfnlil^lalt-
Ir rrrilunr:6nur 2) fi nurrr.: immunohistochem-

istry t0Unnu'l!IniU"rlr0.: Lt J LuInauaa lrauo.llaonU

tissue section tfiosi1n j 3) 6nr*'rorudrrlGrrl6erni

raruau6toudr tnr; Iouii immunoprecipitation tuo!
a eA

western blotting 4) flnu'rvlu1yr10n leukocyte surface

motecutes fi,irr rgn-ul lulonuan uau6uo6riul
;, dqonar nflfi.o fi nr:drriar nr ar iiro"ln:o ocfiIur a.l

LJ:6ulrirarlunr:i uo:r:frior n hluln ouaa
^ dAA

[[auo]l00Yt tl o filfl 1l fl[11 0ununtnn00 L$0u lund

16u'rn-uun:oirda1r.r'lu::r.lr.l cluster of differentiation

(co) 6a Fundaririr cD un-touqiruEirrat rdu cD1,

c oz r.r6a cos riluqiu oufi ,::loo:r-u1o"inr::l:;rl

HLDA workshop rruo'r a ofi loaofiiirsoo-odu

lur6ouf,urrnr 2oo4 firio.J Adetaide :l:rryra Aus-

tratia alnnlr:Jrirrn{1fi r ou6ro*.rfi a ld6nr:
. i . x ,a

nl11UOtA leukocle surface antigens l|lUaiXOt.Jr|,Sj 6A

cD1 - CD339 
(' 5)

Ll:6urufi rrryodrio16aqlr?lio cD2

ril un o''sloi:l :6 ufi i rir u u-nlr: r o n ar ur o :]:; lr ru 50

kDa n:ilo"lurgnd' thymocytes, T lymphocytes ud:

NK cetts h.,Lona coz do'oriluatrinyd.rla,: immu-
- .. a,

noglobulin superfamily fr :Jr;no!d'tu 35't n:oagfiIu
lev
tOU0:tl{O?uUti?t{AnL|lJ:l single chain type I inte-

gral membrane protein sirulalllrnnnfr duaanuan

tqnfil::nouo"rsi 2 immunoglobulin-like domains Io u

domain yt'r.:!a1u N-terminal lilu V domain Ba:

domain cYrufiqHri,trqa {rflurfio C2 domain tta:
e-, )^

firirrrufrrijuffrfro Ntinked gtycosytation ad 3 !3r.tnr

Iorrfi tirufi durdrl:llulslq:fl orn! (cyroptasmic

region) inrrrurll lo n:oalilu (u'') iinnlt
finsurirfilol coz ru'irl:J:6u cD2 o-erilu inter-

cellular adhesion motecule sfi oyrd.lfi a'rtr:nirj !au!
,ir lilrctoirill:l:fiulufi r rqa {rfi o coss (rta reu-

kocyte funclion-associated antigen-3; LFA-3) CD58

rfl u}J:dulufi rrradfr ilurq ss-zo toa drltoiuu
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antigen presenting cells n'r:{!riufi1,\i'r,t cD2 uu T

cells [td: CD58 uu antigen presenting cells nr?il

lrirfr o nr:dlfrruru, nurir ci T cetts ua; rfi o nr:nr; qiu

nr:ir.nul a,: T celts 1ufi qo("') r!'j1n1:n::sir-[

hrona cD2 ra.: T 
"ells 

drirrfion::rrun1: tyrosine

phosphorylation 1o,r PLC-g, p561ck, p5g-fyn, CD3q

lrf, ! cD3e d,t r! fl o Jlr.r'rfi u'i r c oz riluL: r n n ofi ch n-ru

lunr:n*oiu T cerrs uanarnd' rirfi:r u.:rulfiorfi'r.r

rrirfrdu l lo.rlrJ:6u coz lciuri nr;oi T cetts

lririrr cytot<ines, nltn::oiunr:rirlrur a.t NK cetts,

n::oiunr:rfro apoptosis lon activated T cells !rd:

n?uq$ T cell anergy'ot)[fialiln cD2 rfiu1liao

n*u,lunarntoiunlrril'r1ulai T cells 5rinr:6nr*r

6rnrrr:lfl utrjlolunr:{rIlIuInnuon rauAua6qia

cD2 tinlun T cell activation tuirlnra *n:ruir
lllulnouaa uou6::a6oio cD2 fli lrnnonl:

^r - n3 / . rna!Ruanr1.:ntn nu ro q'rur tl6iltu?1'11{ n1:

:hurfi r rl:nn fi eYr riuqiruouto.t (autoimmune

disease) trd:ni::l flnrir a ar-a'l:'tsi

lu:rrrrud dio-udrrauoi6nr:risrlrllu-

lnauao uou6lo6eiaLJ:6u coz rta:6nnrnr:rnq.r

aonlja{ CD2 !u hemopoietic cell lines Ltd!
A

peripheral blood cells lfiooir.l l 6.lrraudladeia Coz

do r rfl u:l::I u trio r.ir ': lr n rd alfrfluroiolfi olunr:

flflul?au luaulflo

ioquaviGnr:noao'r

rwodrfi ooir.rl iil#lunr:6nsr
Hemopoieitc cell tines filfl unr:fi nurdttcirrri

Jurkat. Molt4, U937 $s: Daudi firnrttrtr:rda{tqad'

rrcirdlu s"/ocoz incubator fi g/c ol,rr:rdtlrtad

RPMI 1640 (Gibco, Grand lsland, NY, USA) di fetal

call serum (FCS, Gibco) otj tO% un:fi gentamicin

40 pg/ml [a: amphotericin B 2.5 Fg/ml lijumt

ia,rriuon6n thu:'l myeloma cells (P3-X63-AgB)

nfl! cos cells tl,{'t!rdtltu s%co2 in"ubator d 37'c

luorrr:rdslrtnd IMDM (Gibco) uia MEM (Gibco)

frfi t o"z" rcs adqr iiro"!
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Peripheral blood mononuclear cells (PBMCs)
;.i a t ^ t --n Lt lun1lffnlJ11-|!arlJ !oUxr Ficoll Hypaque gradi-

ent centrifugation (Sigma, St. Louis, MO, USA).

rnnfi nnlauBIoru r rn'o r.rhsrlululnauoa r!oil6u oGi

rirnr:doru aato/C qi'll PBMcs nrlria.lyia.s
z, e a ..rn 2 flUo'r$ :J'ru?u 3 ntn tta:r']ntfluraaod'tdlul

zt
'1 nf.c nlnuu 5 21.[ 1 sDleen cells 1Janl,lu '][tatJn!

t q]
myeloma cells LoU !t spleen cells cro myeloma cells

Iorld soy" pEG (sigma) ludor:rdru z:t rirrrynd

filer"tnrdrr,rlu HAT setective medium (cibco)'lu 96

wett-ptate srrr i o rs s Sn n:J:: ru ltryorioomal oYr ana'a.r

inverted microscopetfil culture supernaranr

ornlnr:fi fi hybrid cetts un-tdrrro:ran:alnr:sit.r

rrou6ra6qia leukocyte surface molecule Iogii
indirect immunofluorescent [L d 3 El:1oi rn:r: lirir a

ll,1 olqlo:ff rq a5 ornu aril'fii arrnorno:ron:ar rh

hybrid cells rl'tti't single cell cloning Ioui'tr Llmiting

oitution or n r.l&u tdu ': tfi r:,ir ur uluar yrr: tt',lou di
1o% FcS adua:tfil culture supernatant rfiarh'l:l

finursialil

nr:9ll?onlo'! hybriO ceuslouii indirect immu-

nofluorescent staining

ror: ri aoornRul nfidruru zo mt Ioutd
-fheoarin riluor:fiuth aoui.l ornriulsriu PBMcs

Iori6 picott Hypaque gradient centrifugation

rua'rrlirnrurrildutqa{Lilu tx to? cells/ml lu 17o

BSA PBS Azide ua:t6ldir:auuri AB a':tjidlqi

nrrllrdrriusorirurilu I ox un'rrirbjuriluriruiluru

30 urfi nr:q:ron:a.: uoudr a6rhl,iTo rinr:16!

PBMCS n{lu microtube 50 pl/tube udltal culture

supernatant fiqia rnr:mo cal n ':tJ so pt ltuo"

Harlli6 ua'r incubate lurir ui.r liiulrar 30 urfi

rfion:rrror{rm:ludr.roiru t % BSA- PBs azide 2
Dr Y '.,fli,: LounS,tEo?i'l lJ La autopipette oo supernatant

aannufirJo ttdl resuspend pellet ri'lu1% BSA PBS

azide 20 pl /tube t6r: anti- mouse lmmunoglobulin
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2l:.n:mnfi nnr:ll ndliu.r'lxri

antibody-FtTc ail 25 pl ltuoe zua lfg"rriu u{r

incuuate turiru{,:rilurrnr 30 urfi n:urrn'rJudrl 3

ni,roi': r t y" BSA PBS azide t6r 1% paraformalde-

hyde 350 ut/tuoe anrlririrriu rirtlirn:r;rdeira

rn': a,:Ivl nlqlor:i lo af lrAcsc"ti our, Becton

Dickinson, Sunnyvale, CA, USA).

9^a^dsnlt8o TlqO ltOl{g|UOOlnU?[ lysed whole

blood-indirect immunofluorescent staining

rfir16aon:rdru (whote btood) Ioulf EDTA

rflunr:niuriaouil r6rr6ao so pt allu microtube

ru dr 16l u au6r o 6 d zu6 otoin.:l:l so u H srlrdnir n'u

ruo'rrhlrl incuuate on-ice rilurtat 30 urfi riao:r
trnrdr rflun'ririru phosphate buffered saline (PBS)

di t% oovlne serum albumin Lta: o.o27o sodium

azide (1o/o BSA- PBS azide) 2 n:&i louniiqon"rtld

autopipette oo supernatant aonoureJo !la? resus-

pend pelletci?u1% BSA PBS azide +O ptornriura:r

a nti- mouse lmmunoglobulin antibody-FITC

(Chemicon International, Melbourne, Australia) anl

50 uutuberuruldtrirniu u&l incubate on-ice lilutrar

30 urfi rian:urrar16r FAcs lysing buffer (Becton

Dickinson) 1 ml udr incubate iqrxn4firiarluifio
rilurror 10 urfi :Jud'rr e o:'loirr, 1% BSA pBs

azide tdl 1olo paraformaldehyde 350 ul/tube

ar sllu'nirfi'u rlrlrjirnflsffir u rni o'1Illolqlo:fi uaroi

(FACSCa|ibur, Becton Dickinson).

nrrtiorfiqoriuoufiuodlosif; tysed whole

blood-two colors indirect immunofluorescent

staining

rfirriaon:rrhu lwnote otoool Iorlf eorn

riJunr:riur6oouil t6rriao so antu microtube

u{?16! anti-CD4 monoclonal antibody (MT4; isotype

lgM), anti-CD8 monoclonal antibody (MT8; isotype

lgM), anti-CD22 monoclonal antibody (WKg: isotype

lgM) un: anti-cDs7 monoclonal antibody (HNK;

isotype lgM) nrl lnooa:25 pl rra'r16Irrau61lod

itfi rs sfufi z qurrn! 2s49

fier6erld'a.rtl zs pt Hsrhirfrri'u ua'r'[rl:l incubate

on-ice rilunot go urfi tdao:utearrirrnt]un-r.roiru

1% BsA- PBS azide z nir loun*rqoriruld

autopipette oo supernatant Aannul,ltlo ua'l resus-

pend pellet ri'ru 1% BSA PBS azide 40 plnlnfurfitJ

anti- mouse lgG-FITC !lot anti-mouse lgM-PE a.:trJ

so uUtube zuar:hitdrniu uldr incubate on-ice tijullot
30 urfi rdoorunart6r Fncs lysing buffer (Becton

Dickinson) 1 ml ud? incubate fi qruu4firia.:tudfio

rilurrar io urfi :Judr,: g ni.:6iru 1% BSA pBs

azide t6ru 1% paraformaldehyde 350 uutube

ruallrinhn-u dr!.ii tn:r; v{eir s to': a.:L'lolryIor:fi rq ai

nlrlflitJlJ recombinant CD2 protein log COS

cell expression system

tit culture nast firdu.l cos cells qo media

iirl:l ui'rr6r pBS dfi 0.5 mM EDrA nrlrj g mt

r%;ioll o urfi lf sterite pasture pipette oq cell

suspension ld1u ls mt centrifuge tube fifi MEM 7

mt rir}l iuoi'r r orr al rir t,zoo rpm fi a nmnirl-a't

rilurrnr 5 urfi rfio{rrrqad rlrnr:rludrr6n z

n*rrirl tueru oal media dn udrrGr to% Fsc-MEM

alhJ o mt ar alluil"rn"ulo rld pasture pipette

rhl rirrTir urulryn fqi. arir ar Turk's solution

Iorld counting chamber tlititqndhiloinrrr:rdldu

1x 106 cells/4 ml lu 10olo FSC-MEM !6 cOS cells

suspension + mt firoiuiltria.ttu culture dish 1ulo

60 mm un'? ll incubate fi 37 oclu 
5"/" co, incu-

bator l"rl6u
n::itrarrirnt:tstiuu transfection solution

1frrJ::naroi'lu MEM 2 mt, DEAE dexran (stock

solution 10 mg/ml) 50 l-tl, Chloroquine solution (stock

solution 1o mM) 80 pl tlar cD2-cDNA 14i a CD'147 -

CDNA 1u eukaryotic expression vector (stock 2 !rg/

ut) 1O l.rl) ornriurlr COS cells frro":urlirroo me-

oia fi'.:rr&rt6u transfection solurion n.il rtrrgniil

incubate fr 37 0c tu 5% coz incubator tilutrnr 3

frll,r tian:urrn1 oo lransfection solution aan

zs



Bull Chi.ng Mai Assoc M.d Sci

hiuro uo"rarnriu 'rnit shock cetts oi'ru pgS fifi

1o% Dt\rso rir rsn ii1:l incubate fiar*rnfir'arrilu

rrnr 2 urfir,io6 rdon:rrroroo sotution dlua'rrfin

uev n.:LJ 3 mt rdloo meoia dr ornrturfir to%

FSo-MEM a{1 4 mydish ua; incubate fi ez oc lu
5% co, incubator rilu'jr zz drlar ual"rtfil cutture

suoernatant d.:a;loi recombinanl CD2 ttio recombi-

nant cD147 orotein tdalflunr:vroao,:aiohJ

4 a dcss
IndirectELISA lv{o goulrul lnO dlt0ugllJoo

sioftJ:6u coz
til recombinant CD2 protein uio recombinant

cD147 protein rrt6oorl l: 4 oilo coating buffer

rudrrdrn,:lu eLtsn plate (NUNc, Roskilde, Denmark)

fldra:50 pt lur.rou rfir r?rarl{d o rlrnfi a oC

drr6ulun;ialdu rirnr:ir.:rnnr 4 ni,:air u pes fifi

0.05 7o Tween (0.05 % Tween-PBS1 udr::ffoornnn

qi,U 2% esn-pBs 70 pt ciarR incubate fiournfi
37 

oc rilurrar t d'rhlluniiordu R:tlrrnrdr.:rnoyl

t ofouiru o.o5 % Tween-PBs ud':r6r uau6r-ro6
j

$n nr 50 tllril'L:l incubate frarurnfi 37 0C rilul?o'r

t z'rhlluniiordu n::Ltt ardr.: rnar a n:t:oYru

O.O5 % Tween-PBS tld?tA HRP-rabbit anti-mouse

immunoglobulin antibody (DAKO, Hamburg, Ger-

manyl nrlurnrnr fl d! 50 lrlf'rlvinr'[ incubate

dqr*nnfi 37 oc riJurlal r filur lunaiardt

n:rrrnrn'r,:r?iar 4 of,: rrdr16rl opO-n2O2 substrate

so rfirrnnyrlfludfio :J::urnr 15 urfi 16 4N

H,So. 50 pt rfiorqorJfrffiur uflilhrnontlejruojr

oo finrrr:rtndu +go nm eirurndar ELtsA reader

nlldo hematopoietic cell lines gltgii indirect

immunofluorescent

{1 hemopoietic cell lines rrtJun"r.rcilu phos-

phate buffered saline 1eeSl S o*.: ornutu resuspend

6i?u 1olo BsA pgs azide Io rrlirrqn dldlo"nlr
Hir:riurvirn'r 1 x 1o7 cells/ml $a:r6 6i our4ri eg

o.:lt-fl rilEinl l nirriueorir u rfl u t o% ua'rrirtj uitu
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rir uir rilqrr nr so u1fi or nliuf rnr:u-ol lrn {lo l
rGr rra {dlo"'itrru sopt nllu microcentrifuge tube

rua"':rGrhluloauan uoufi ua6fi si'a.:nr:noaa::alt

sopt d 1fi6 ua'r udlurir ud.r rilurr nr 30 urfi

ufionrurrordrm:Juri'rroirIt1 % BsA- pBS azide 2
& r & . c-

O:.1 LO Ufll{ROYI'I U [f autopipette OO supernatant

oanoq}rjo ua'l resuspend pellet fi? U 1% BSA PBS

azide 20 Fl/tube tAlJ sheep anti- mouse lmmunoglo-

butins FtTc conjugateo a,:1 25 ptAube rusdr{nirn"u

run'r urilurir u{r rilurl d'r 30 ulfi nflJ !t allr lrflun"'r.:

rir u t% esn- PBS azide 3 n{,1 16r| ty" paraformaF

dehyde 350 pLt/tu oe H nrhinir n-u ua'r rirlJi rn:r :r{
r,i'rurFrdarI nlqlq:iroo{

nr:dolr$o16oouoirlo{nuilnAei'lrrii indirect

immunofluorescent

rfir16 aonurlnGlould eorn riluar:riur6 ao

rufl ornriurirrior6oerol rrniuurilu 0.3 % lu pBS

lunr:u"a tsn{ rGl [ou6u a6iqiarnr:ronarlu
microtube sO pt run'rrGl 0.3 % rior6oqtto,:a.:tl so

ut zusrhirrirriu rirt incubate lurir uilrilurrnr

30 urfi lfiaorrrrnrrirsJrfluo'r.irYru 1olo BSA- pBS

.. -. & t z - q-
azide 2 fl:n LoUfl:nfloll'tuLa autopipette oO super-

natant aannut4tJo ltdt resuspend pellet fi?U1olo BSA

PBS azide 20 pl 16l] sheep antimouse lmmunoglo-

bulins-F|TC ZS pt Harlrirrirriu udr incubate

ludr*i.:rilurrar 30 urfi o:rrrarrlun'rr s niicirIt

1% BSA PBS azide t6l 1% paraformaldehyde 350

ul ruslb{rrirriu rhhji rn:r:ri'cir u rrria,rl^lal.ilo:-

ILOAJ

riaRlrfinul

nr:ruBsrlruIulnauoo uogfi uodsioftJr6u cpz
rdoHiorhlulnouao uau6:.ra6eial :6uuu

fi r rso {rfi o cD2 Sa''rrlridli6lauiololurrld
Iourirnr:doru Batb/c ri? s pBMcs d1 1u 3

nirnr.rriorriarvrn z fiJorriun:yrr,lrfr*6 aosir,iruru
&o.2-'I ft:'t $atu1t.rn0 1x.J'u 0nl,tuo,:na'r?lr1ria n1J
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2rtdr:rnoinnlllm ?triud ri

mveloma cells a1nu"ufi1n1tq:?nrl Lqad'ont{ fl

igir.l uau6l a6sia leukocyte surface molecules

Iouii indirect immunofl uorescence LLfl si ln:rcrdoir u

rnto,:Iilalqlorfi ro oflo a1d pevcs riluuau6rou

tnnr:finsr fiio"uar r:nsr:rofl! hybridomas

drururrnfihiHnu?nn"u pBMcs 6.:lcin"q 16 an rrn d'

o --l f aa
dnRfl:Jalu?u'l 3 Loauu'ln'l srngle cell clonrng to u15

limiting dilution Incfirnr:rli drurursodnnzua
A''u o f, . r ,,

11 LOt',i:A nUtn:l culture suoernatant ty{aul [:1ffnB't

nrrrdr urr;r o,r uaufiu o6sialil

rd a 6 n vr o r r l,i r rnr;rL a rt rIuI o n u a n

^ a)1 e ^ -Ztlauo!00?] to ?0u tou'r Ll.J [14tnn 00 uauo!aol1i

1 3 In a ur:r ria r n"r rta driq 16 a o1r 1 tfi o eir l 1 I o ri'a
tysed whole blood staining [n;itcr:rlfqiruroiol
Ir^laltlo:fi roofl ourirnr:6nr*rlu16 aonurln6'irurrl
g tl rr !'irl luln nuaa uou6l o 6 uoi nler-rlliH o nr:
ria l rir rio 16 o o tr rafio ei'r i j 1u:l u:lt.l uonsir,lfu

run:fiuau6ro6 z Innuda pBss ua; pB6s h{zuon.r:

'Ada fruun6 lyl lqdaonrflu 2 nei lleitrifil ff6iul
e &r r -
ri'l.Lril I luq"udun;*n:uln"r"usi {; fr r1rflo,:orn coz

rilulj:6ufi n::1ci:tuurrnii l a.:6!l q"!oi 6 a T celrs

r[o: NK cetls o"lriulllulnauoo uoudla6 nt:ga.:

Ionu6r nnrir r:rdn ursiair riJuuau6u a6sia coz
uiohi

rfiarleodir hlulnouoo uarrfirlad pe ss

lrf, ! PB6S li1ilfr fiiutri! lymphocyte sub-poputation

1o i,:rhlllulnauon uau6ra6n".: z Ioaurrrior
tta{ulrtt lysed whole blood staining 6it Ui'tr two

colors indirect immunofluorescent un: ito:f:ririro
rndaililalrlqr:fi roafl oufi nurlur6aonu nAdlulu
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FL-I

?uYr3 uror fiffiurtarhluloauan uor-ldrlod peos n"llqad6tJl ry'ud'Iounr:tia rr!! lysed whole blood-

two color indirect immunofluorescence. rlr t6 oola':nu:lnGlraialcirs PB6s (FlTc)+cD4 MT4 (PE)

(A), PB6S (Flrc)+cD8 lvlrs (PE) (B), PB6s (FlTc)+cD22 wKg (PE) (c), PB6S (FlrC)+cD57 HNK
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PBsS t!n; PB6S ril recombinant CD2 orotein [td! recombinant CD'l47 protein

s
-1

Conditions OD at 490

Recombinant CD2 + PBsS

Recombinant CD147 r PBsS

Recombinant CD2 + PBOS

Recombinant CD147 + PB6S

Recombinant CO2 + CD147 mAb M6-1D4

Recombinant CD'147 + CD147 mAb M6-104

0.038

0.016

1.807

0.019

0.000

1.571
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Abstract: Prediction ofstroke risk using the evaluative form and age

Jonjin Ratrnspinunchai*, Siriphan Kongs&wad*, Narat PichaiyoungYorgdee*, Pianchai Kumwong*

tntroduction: Screening test applied to the population with high risk of stroke is one of the preventive methods.

However, screening test has to have accuracy in prediction. Using the stroke questionnaire and the real age to

predict the stroke risk is interesting. This method is easy to perform in the community without the laboratory

examination. A number of questionnaires have been presented but no report related to Thai people.

Objectiv€: To examine the ability to predict the risk of stroke using the stroke-risk-questionnaire and age

Methods: Two groups of subjects (stroke and normal people) were interviewed individually using the question-

naire. Logistic tesl was used to determine the sensitivity and specificity from the predictive model using risk

score ano age.

Results: Subiects included patients with stroke (n=26, male=13) and normal subjects (n=52, male=21). The

mean age for each group was 57.0418.89 yearc (44-72 years) and 63.62+9.40 years (43-79 years) for the

stroke and normal group respectively. The average risk score of the stroke patients and the normal subjects

were 30.54t10.11 scores (13-54 scores) and 24.56+9.27 scores (8-52 scores) respectively. The results found

that the sensitivity and specificity were 42.31o/o and 84.62% respectively with the accuracy of the prediction was

70.510/0.

Conclusion; The risk stroke questionnaire and age has the low sensitivity to predict the risk of stroke. This study

demonstrated the limitation of stroke prediction using the evaluative form and age. Further researches to

improve the prediction method are required. Bull chiang Msi Asroc Med sci 2006; 39r 38-44.

Key words: Stroke, Prediction, Risk score, Questionnaire, Age

*Depadment of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai University
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Figure 4. Determination of anti-pfGAPDH mAb activity. (A) Western blot analysis using ascetic fluid (1:5000)

(M : protein marker, lanel-2: lysate of human red blood cells, lane 34: lysate of P. falciparum

parasitized RBC in sample, lane 5-6: lysate of P falciparum parasitized RBC in culture, lane 7-8:

lysate of E coliBLZ'|(OE3), lane 9 : recombinant pfGAPDH protein). (B) Western blot analysis

using purilled mAb (1:5000)( lane 1 : lysate of E coli BL21(DE3), lane2 : lysate of P falciparum

parasitized RBC in sample, Iane 3 : lysate of human red blood cells, lane 4 : lysate of P. falciparum

parasitized RBC in culture, lane 5 : recombinant pfGAPDH protein, ). The arrows indicated protein

bands of about 36.6 kDa that was recognized by antipfGAPDH mAb.

Figure 5. Detection of pfGAPDH in the parasite by immunofluorescent staining. (A) The thin film of blood

stage P. falciparum was fixed and permeabilized and incubated in anti-pfGAPDH mAb followed by

incubate in F|Tc-conjugated goat anti-mouse lgc and visualized by fluorescent microscopy.

(B) The same area was visualized in bright field to positioned the parasites in red blood cells

9865

BA

BA

33



Bull Chiang Mei Assoc Med Sci

Discussion

Recently, rapid test or dipstick based on tho

detection of antigen(s) released from parasitized red

blood cells for malarial diagnosis have been

developed.'2-t3 ln lhe case of P. falciparum, rapid test

based on detecuon of P. falciDarum histidine-rich

protein 2 (HRP-2)|'ot Plasmodium-specif c lactate

dehydrogenase (pLDH)7r5 have been conducted and

lhe sensitivity, specificity of these tests have been

assessed compared with microscopy examina-

tion.tr3ro Although the specificity for detection are

high (>9070), the sensitivity falls off at low levels of

parasitemia. Therefore, further development appears

necessary to improve the performance of the test.

The gene coding for glyceraldehyde-3-phos-

phate dehydrogenase (GAPDH; EC 1.2.1.12) was

first isolated fuom Plasmodium falciparum by

Daubenberger el al in 2000. Study in subcellular

fractionation demonstrated that pfGAPOH was found

in both the membrane-containing pellet and the

supernatant fraction of parasite lysates.lrThe

pfGAPDH could appropriately be aniigen for detec-

tion in immunodiagnosis of malaria by establishment

of monoclonal antibody for development of dipstick.

Using protein from ln yllro culture, purilied pfGAPDH

antigen was obtained very low yield and highly time

consume for continuous culture parasites and

process in purification. The large amount of pfGAPDH

was also needed to screen the monoclones that

s€cret monoclonal antibodies against pGAPDH. More

practical and easier way to obtain in amount and

stable quality of pfGAPDH in each lot was producing

recombinant DfGAPDH trcm E. coli. Our results

dsmonstrated that the recombinant orotein could be

produced in E. coli employed pET 15b vector

system, the expressed protein was recovered in the

soluble fraction of the total extract then ourified in

native form and successfully used for immunization

Vol,39' No. I JanurrY 20{6

in BALB/C mice to produce monoclonal antibody. The

obtained mAb could recognize parasite GAPDH

protsin at specific band of 36.6 kDa by westem blot

analysis. By lFA, the protein was stained specifically

and localized in cytosol of parasites, note that this

rnAb has no cross-reactivity to human red blood cells

that corelatsd well with previous report using rabbit

polyclonal antibody.l0 This study suggested that it is

a high potentialfor using this obtained anti-pfcAPDH

mAb for further development of dipstick to improve

capacity of detection.
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Abstract : The Effect of cryotherapy on Balance using one Leg stance Test

Boripuntakul S*, Pichaiyongvongdee N*

cryotherapy is one of the mosl common used physical therapy agents to decrease pain and reduce

swelling during acute inflammalory period. Previous studies found that cryotherapy possibly reduce the nerve

conduction velocity. Then, it may contribute to proprioceptive sense and eventually balance control. However' it

is still debatable whether cryotherapy truly affects on balance control. The purpose of this study was to deter-

mine the effects of cold on balance control by using one leg stance test (OLST) in healthy young subiects. Thirty

volunteers aged between 18-25 yrs. (M=7, F=22) were recruited into this study. The cold pack was applied to the

right knee of all subjects fo|l5 min. The OLST was done before and after cooling (min 0 and 15). The times of

OLST was recorded. The results showed that time of OLST before, min 0 and min 15 were on significant

differences(P<0.05).|nconclusion,co|dpackdidnotseemtochangethetimeofoLSTinhea|thyyoungadu|t

subjects. Thus, cryOtherapy may not reduce balance control. Bull Chiang Mai Assoc Med Sci 2006; 39: 45-5l.

Keywords: Cryotherapy; Balance; ice pack; One leg stance test

1 D€partment of Physical Therapy, Faculty of Associated [,ledical Sciences, Chiang Mai University, Chiang Mai, Thailand 5020
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rir rod u1 a.i tr arlunr:r:.: o"rd io ri auhin':u t 6un"u

rdrornrarorrrtiuoantuurfid o (P=0 205)

rua:urfid 15 (P=0.184) unllril'tlorrl *on sir 'l

a rh r firiu *r iiqnr 
'r 
rfi 6::r'jr': cir ro6 ut a I t'l nrlunr:

r:.r eilr n-lot n t orn ru t i ua o nluur i fi o ril ri a ulri
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Abstract : Comparison of Gait Parameters in Elderly Women with and without

Balance Impairment

W&rarat Kowkerd*, Sulibhorn Cheewapanich*' Somporn Onla-or*

Objective: To compare stride length, step width, walking velocity and cadence in elderly women with and without

balance impairment.

Method: Twenty two elderly women participated in the study. The Timed up and Go (TUG) was used as a

criterion to assign subiect into the impaired balance group (TUG > 14 sec, n=11) or the non-impaired balance

group (TUG < 14 sec, n=11). Subjects were instructed to walk at two speeds; preferred and fast speed. Dry

footpdnt procedures ware administered to acquire sub.iects'gait parametets. The 2- way repeated measure

ANOVA was conducted to identify the effects of group and walking speed on gait parameters.

Results and Discussion: The impaired balance group demonstrated significant shorter stride length, lower walking

velocity and lesser cadence than the non-impaired balance group at both preferred and fast walking speed

(p < 0.005). Step width was significantly wider for the impaired balance group than that of the non-impaired

balance group only in the preferred walking speed (p < 0.05). A high variability within the impaired balance

group may account for no difterence in step width between the two groups in the fast walking speed. Results of

the present study indicated that gait parameters of elderly women with balance impairment were different from

those without balance impairment.

Concluslon: Elderly women with balance impairment walked with signilicantly shorter stride length, lower walking

velocity and lesser cadence compared to those without balance impairment at both preferred and fast walking

speed. Butl Chirng Msi Assoc Med Sci 2006i 39: 52-60.

Keyword: Elderly women, Batance impairment, ory footprint, Timed up and Go test, Gait parameters.
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Abstract : Effects of Shoe Wedge Use during Stance and Gait Training on

Balance and Gait Velocity in Individuals with Stroke

Somporn Onla-or" Nrrongrat Sawsttiksnon** Thongin Namfun**

Individuals with stroke commonly demonstrate insufficient body weight transfer to the hemiparetic leg.

Asymmetrical weight bearing can cause loss of balance and fall. The purpose of this study was to evaluate the

effects of shoe wedges use during stance and gait training on balance and walking velocity in individuals with

stroke. Twenty volunteers who suffer from stroke were randomly assigned to either the experiment group (n='10,

mean age = 53.7t16.6 yr, time post onset = 20.714.9 days) or the control group (n=10, mean age=59.0t9.3 yr,

time post onset = 18.4+7.5 days). Both groups received a rehabilitation program for hemiplegia 60 min a day,

5 days a week for 2 consecutive weeks. Only the experiment group wore an inserted shoe-wedge on the

unaffected foot during stance and gait training. The dependent measures included 1) weight bearing on the

paretic leg during standing,2) balance ability (Berg Balance and Timed up and co), and 3) walking velocity.

The evalualion was administered twice; before and after the rehabilitation program (without shoe-wedge).

Results showed that after completing the rehabilitation program the experiment group demonstrated significantly

greater improvement in weight bearing on the hemiparetic leg 1p=9.961, and Berg balance score (p=0.05) than

that of the control group. Timed up and Go of the two groups was, however, changed at a comparable degree.

The experiment group tended to walk with higher walking velocity than the control group when commanded to

walk at their preferred speed. The results of this study can be concluded that an inserted 7 degrees shoe-wedge

on the unaffected foot during stance and gait training helps decrease weight bearing on the unaffected leg and

increase weight bearing on the affected leg, resulting in a more symmetrical weight bearing. lt atso helps

improve balance ability as administered by Berg balance in which both static and dynamic balance are

evaluated. Bult Chiang Mal Assoc M€d S.l 2006; 39: 6l-70.

Key words: shoe-wedge, skoke patient, balance, walking velocity, rehabilitation program

Oepartment ot Physic€l The.apy. Faculty of Associated Medical Sciences, Chiang Mai University

Department of RehabilitEtlon Medicine, Faculty of llledicine, Chjang Mai Univ6rsity
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,, or. oionnr*uuornnl-ufinndul rlrr-rtolulnr:yr-nuan ru:rir urrrnoaourdarltLlao (Trail making test ;

ffr,tfl uu'rtialtlito:t:fit mean heart rate (mean HR), t-nRV dlrj::nalqirU low frequency / high frequency

ratio (LF/HF), HF power in normalized units (HF norm), LF power in normalized units (LF norm)

uanorndurnrtunr:noaar TMT lei'nn iufr nlurr.irariluiurfr

flanr:iincr ornnr:ld afi6 repeated measures nNOVn r:JirJllrfru:lfi'l f-HRV lruvin*n:lru:rir TMT fiUi'l

ri'raolniilficir f-HRV 1 :1'{'nrrattrwil TMT *qneir''odrlfifuihrizu (p ' o os) Ioltir LrlHr !ra: LF norm

r rul n-n rio u n,irl nrcyil TMT rrsirir nn norm 1ru:r-n lnnirtru;vh fN4f rrsird a l:Ji!! rfiuldr f-t-tRv

:lwjr.rn{lnl,Jr fi rfi ulrir mean HR fifinlr uErneir,rniuorjrrfiriodroqnrlnfi6 uanorndri-'trl'jrqjrtrar

d1f,lunr:rir rur :ru'ir l n { rhi fi nil xl rlo n ejl.r nir (p>0.05)

ridruanr:6inut nr:dnrsrofldurollrirriuirlru;v11 TMT fi nsia f-HRV 6':$floiirfi6ninasia

n.roarounarrl',rrural:;ul ::srrfolul-6 Io svhbi:;:.tIr.l:I arnBlnr t16 n fi nr:r4r 'rrurfildu
ua:::llrl::srmrr:rQlynro6nfinr':rir,:ruaoal Iounr:rl6 ouu:l nlcilniimdrrlirtriinru uoneir':niu

::l'lrln{l Exs tto;neil con :r:tn:tnnfinnrrrrnnririt{rri :snq; :g, zt-'lt

n?riluil:il:?urord'n:rnr:tsluro{ri'?'I0fl suvnnfl oil
.r s I YAr " 91a Ul o

nrilI0il lu{qo:sl.r'il{9J1100nnla{nluflxlllcr 0tlavrynoonnla{fllu lllfllJltflll0

lrqor:rri nutflu', or6usrd isrurfi rYvriiu", uraaoo tiuitr'

rit:rYc; Heart rate variability, Trail making test, Autonomic modulation, Physical fitness, Cognitive function

'nrnilrnr untuiru"o nru;trnfi nnr:uvtnll r:lrinsrffarialluri
' riiuiotauunnlr:
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Abstract: Heart rate variability during trail making test between subjects with

regular exercise and subjects with physical inactivity

Konkhryrn C., Ratanrpinunchsi J"., Thawinchai N

Objectives: To investigate the frequency domain of heart rate variability (f-HRV) during the trail making test

which is related to cognitive function and compare the changes between the exercise and the control groups.

Subjects &nd Method: Thirly Chiang Mai University students both genders aged lB-2S years (mean age = 21.60

t 0.69)were volunteered. Subjects were assigned into exercises group (Exs ; n = 25) or conhol group (Con ; n

= 25). Each group had 14 men and 11 women. The participants were recorded f-HRV for short term (7 min) at

rest and during the hail making test (TMT) and time to complete TMT was recorded in second. After that, the

f-HRV was calculated fot the low frequency / high trequency ratio (LF/HF), HF power in normatized units

(HF norm) and LF power in normalized units (LF norm) using MATLAB.

Results: Repeated measures ANOVA was used as the statistical analysis. The results showed that. LF/HF and

LF norm was lower in the resting than during performing the TMT but HF norm was higher in the resting than

during TMT testing. In contrast, there was no dif{erence on f-HRV and time to complete TMT between groups

(p> 0.05). In addition, there was also no significant difference of time to complete TMT between group (p>0.05).

Conclusion; This study demonstrated that TMT can affect HRV which involves the autonomic modulation by

increase sympathetic activity and decrease parasympalhetic activity during the testing period. The change of

f-HRV was similar in the Exs and Con groups. Bu Chiang Mai Assoc Med sci 2006i 39: 7 | -78.

Key wordr Heart rate variability, Trail making test, Autonomic nervous system, Physical fitness, Cognitive

function.

' D€partnent of Physical Therapy, Faculty of Associatod Medical Sciences, Chiang Mai University.

' Conesponding author
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n::rirloa i,4ATLAB version 6.5 rl::nalcirt
Frequency domain analysis of HRV dlrrj,:riJurir rfl
HF ratio (rir:lnalyirril t.s-z.o; cir HF power in

normalized units; HF norm ulrlfilrir HF/ltotal

power-VlF)x'100 rta: fi't LF power in normalized units:
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srr:r{fi t $eordaraHanl:ron an

nA nlOg1.l Exercise group (n=25) Control group (n=25)

a1q 6l) 18-25 fl 19-23fl

Time-TMT (ir.ilfi) 57 .72 + 23.18 55.6 + 12.27

l tutv{ n 1r*:li'r TMT 1l tug?{n r sfl TMT

mean HR "' 611.58 + 8.1 69.1'1 + 8.84 73.31 + A.62 76.66 + 8.37

Lr/11 r 1.78 + 't .21 2.13 + 1 .16 1.45 + 1.16 2.60 + 1.84

HFnormo " 0.41 + 0.13 0.36 + 0.13 0.50 + 0.'187 0.34 + 0.15

LFnormo " 0.59 + 0.13 0.64 + 0.'13 0.50 + 0.19 0.66 + 0.15

ljltJ"]u$lo

' Main effect of group conditions (p<0.05)

b Main effoct of test conditions (p<0.05)

' Interaction effoct of group conditions (p<0.05)

m€an HR (mean h€art .ate), LF/HF (LF/HF ratio), HF norm (HF power in normaliz€d units), LF norm (LF power

in normalized units)
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rruirfi nrtr uqrnsir.:niua rhrfi u"u rh drymlafi 61uxrir.:

1ru: 
*n[a!1r*:fil 
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" aroriJu\rltqiir#lndl Exs un:niir: con irir':

ar qlna-r6 u':n-u rrn;nr:fi nsr o rjlu:lo-:l 16urniu ci'rfu

zuaro':n'ua a nth n-.:nr u6$ri mtrtnunol a anlrhirfi ulri



Bull ChisnS M.i Assoc Mcd Scl

uYtdlil

n1:ylofia tt'lt d.:rfluullyroaalfi ::rffu
nxlrunr:rir.:rur o.reil ar1u6o.:nru r5r orrloirlo
nr:oonr:uri'ilrylr nr:nr.roal un'rtuo,tR,:fi q-!dau

IouriJurlu ::rffufirirlu::urrorfu j our:nfi zua

sianr:r d uurll ornr:nr:rirmur o.:r-l1od srm:n
iolqiornrir r-HRv d.:o:nr:.irrir LFIHF uo: LF norm

zni:rlr TNIT lrnnirlr*n-nodr,:iriuihdzu uo: rir

HF norm x$s r TMr riaun'jrlruvinodrIiu"uihdq

rrso ritfi uirtrucli't TMT ini:fi 1.J.rl-flJ a{::ll:l sym-
:!pathettc tlur1jl-t ua: ::llll parasympathetic floni

o dr,:'[:fi oulunr:6nsrdt rworr:iuqnnl{1a.1o.]

HRV r:xi'tnn6il Exs tla:n6i:J con d.corordolorn

dra"rirl nr:6nurria u r!n; u-.r eia { fi nr:6nur lfir: r6r
eio\l

fifin::!il:snrq
diiuralornr* a.urr.nir 6unilo3ru orn

nrnilrsi:irsr n lttr,ir usrso{ lrrirur#u
l6u.:1r,rri fiiuulJ:rln: MATLAB ehui!nr:irn:r:ri
f-HRV

rondr:dr!6{
l. Hansen AL, Johnsen BH, Soller JJ, Stenvik K,

Thayer JF. Heart rale variability and its relation

to prefrontal cognitive function: The effects of

training and detraining. Eur Appl physiol 2OO4;

93: 263-72.

2. Malik M. Heart rate variability standards of

measuremenl physiological interpretation and

clinical use. Eur Heart J 1996; 1: 354-81 .

3. McArdle WO, Katch FI, Katch VL. Exercise

A

7.

6.

Vot.39, No.2 May 2006

physiology 5s Ed. Battimore: Maryland; 2001.

Tombaugh TN. Trail making test A and B:

Normative data stratified by age and education.

Neuropsychology 2O04i 19 203-14.

Crowe SF. The differential contribution of

mental taching, cognitive flexibility, visual search,

and motor speed to performance on parts A and

B of trail making test. Psychotogy 1998; 54(5):

585-91.

De Loen J, Doonan R, Simpson GM. Mini-

mental state examinalion and trail making test

insSch izo ph ren ic inpatients. Schizophrenia

Research 1995; 15(1-2):1 i4.

Abe M, Suzuki K, Okada K, Miura R, Fujii T,

Etsurou M, et al. Normanative data on tests for

frontal lobe functions:Trail making test, verbal

fluency, Wisconsin card sorting Test Z (Keio

version) 2004; 56(7): 567 -7 4.

Escalona AM, Espe-pfeifer p, Mahrou AL,

Greene L, Devaraju-Backhaus S, Marsh J,

et al. The trail making test as a measure of

sustained attention in children. Neuropsy-

chology 2000; 15(8): 786-7.

Wood R, Maraj B, Lee CM, Reyes R. Short-

term heart rate variability during a cognitive

challenge in young and older adults, Age and

Ageing 2002; 31: '131-5.

Kramer AF, Hahn S, Cohen NJ, Banich MT,

Mcauley E, Harrison CR, Chason J, Vakil E,

Bardell L, Boileau RA, Colocombe A. Ageing,

fitness and neurocognitive function. Naturo

1999: 418-9.

10.

78



2r1fll:rnnfinnr:r ndlisiflri

Tr f grltflulJ

flfi ss orirfi z florRrnx 2549

gvrt9tvvlrvA
fl 1:fl5',I{rruljll9ldounl::lJiYl1{d]u9ll911uflfl a Y{uD:vfi ?'lllnlnu o

loulfhj:un:runoilfi rtnod drnYr16nrjn6orq 6-9 fl

ffi inuai qolrrF', lorur fi :cu::oi'*

unnouo

nrrdnnrofidfifon :carri-ldo?i6rur*:.r:.rnoaolnr::-ttirr{aruslrairua$friviuf,::u'irlorrilfia

1001,8'[ :un: na firlooirhnirl6nrlnfi aro o-g il i'nalrrfiunr:6nr*rurir rilu z ntuqou 6a t; riunr:eirl

ttuuroflau to,rio 6tyrTourr.:rorn*uuloaornr:irlimr.rsr aorra': tl:oa6n (Marianne Frostig : Development

Test of Visuat perception) Z; riunr:rirullnosall rrnrr rdu,:o:116.:rdoureir uiiurnl q:'lloflr:wit
-i(Face-vatrdity) olnfrru?xlruaruls 3 yi'ru udlfil rrorurdoriucirsiinr:iroaoldr (Test-retest) luna

q-radrr16nrJn6ors:rr.r.ir,: o-g iJ ,iruru so nu dllrii!nr:o-o16 onlo ti6nrrriot6ana rir.ltq l:ri1:o.l (purpo-

sive sampling) arnl:.rEuur-oa':uoon I:.lGuur"orirrrduu un:I:.rGuuaulentdu.tlflrj olviqriu.:1uri Hant:6nr*r
, ; - z s-

rA{!r?.r ttrryro fla! n s:..rnr*r.uorr r rd uio:.: rq rr {r rn: fi qir orr r rda riulo ai-rn e nal"ir rrir fr:L o.oa

6r o q]lur:eir g': (r = 0.80, P<0.01) 'lt:m:rnoinnt:unndriuhd zsls;19, zs-el.

rit:fi'a: nr:sfrl[Utytoflo:J, nr:ilirr.:sraor (Visual Perception;, ma:ln:uf,:lvrlr'rqlrriufia (Eye-Hand

coordination), I:J:un:lnalff rtnai

' nrninfi n n::rriru"n n nr:trniinnr:rrntl lurinmn'utiullnri

' fiiufintournnlr:



Bull Ctisng Mri Astoc M.d Scl VoL 39, No.2 M.y tm6

Abstract : Development of Eye-Hand Coordination Test Using Computer

Program for Normal Children Aged 6-9 Years

Sirlluk Udomchat*, Chaithays Phirabar'*

The purpose of this study was to develop eye-hand coordination test using computer program for normal

children aged 6-9 years. The procedure of study consisted of two steps. The first step was to construct the test

with 16 items that was developed from Marianne Froslig: Development Test of Visual percepljon. The secono

step was to determine the validity and fine out the reliability of the test. The face validity was examined by 3

experts in this area. The Test- retest reliability was examined on the sample of normal children aged G9 years,

including 30 samples form 3 schools in Chiangmai (Watsuandok school, Watchangkian school and AnuDaan

chiangmai school) The results of this study found that the content validity was approved by face validity and the

reliability of this test was in high level. (r= 0.80, P<0.01 ) Bu[ Chirng Msi Asso. M.d sci 2006: 39: ?9-M.

key words: development test , eye-hand coordination, using computer program, normal children aged 6-9 years

rDepartment of Occupational therapy, Faculty of Associated Modical Sciences, Chiang Mai University
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Abstract : child development in the nursery/school (one project for good health

16nrr:la,rrdnadrli::lLr rruuuHu IouG nrnnr:
LAfl2un!fl:lr! n1o? n1r ,t n.t:tu-rou Sa!5!n.]n

unudr qr-rl ::urlri *ru-,lr 16nrnnuo:finr:
'J,r!6!u[:l onflTarul nr:rn ii a uniu uqi o: i n ?r u uo n 0i r,t

child in the school)

Mayuree Pedugsorn*

Brckground : The project for good health chitd in the nursery/school had been built up by Faculty

of Medicine and paramedical team work from many faculties in Chiang Mai University. The team wofl(

had responsibility for 18 nurssry/school with 6,523 children, o-20 years old. The researcher was one

representative from Faculty of Associated Medical Sciences, Department of Occupational Therapy who

emphazied in child development which indicated the brain maturity specially in the small child (G-3

years old) and th6 preschooler (3-S years otd) from g nursery/schools, 1,3i6 chitdren.

Method : 82 children with high-risk group for delayed developmenl and abnormal behavior had oeen

selected with the minister of public health developmental check list by lhe teacher. 82 high-risk group

had been evaluated wilh Denver Developmental Screening Test and Behaviol. with Sensory-Motor

(Rolley) including hyperactive check list (comer) by the researcher.

Rcsults ; The teacher found that 82 chitdren (6.610/0) from 1,316 children were high risk group with

delayed development and abnormal behavior. The high-risk group had been selected into 37 normal

children (45.12olo), 1l questionable children (13.41%) and 22 abnormat chitdren (26.82%) with devetoD-

ment afso 19 abnormal behavior children (23.17o/o) I children (9.75%) were not only abnormal behavtor

but also hyperactive. The reasaarcher had demonstrated how to early intervention programme, behavior

modilication including decreased hyperacitve for 35 teachers and parent.

conclusion : Teacher, parent, care-taker can help their child by participation with team work such as

dsvelopmental screening test, early intervention, behavior modification including decreased hyperactive.

Bull Chirng Mrl Assoc M.d Sci 2006;39:85-92.

Key word : child development, school

'Associated Professor, o@upational Th€rapy Dopa.tment, Faculty of Associated Medicel Sciencos, chiang Mai Universry.
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1r:Er:nafinnr:unndfiui J

fiuurid'uoriu

flfi sc ofufi r nounrn! 2s49

nr: d{-r{[nr^o{iocJurolilooadilogtc,o{fl aonton'rl:d tfi o Pinhole camera

nft r: rJrvql', qtt6 rfi u:6iruuroiq''

' nrnimi't'stnnfin nnr:tnninnrlsnrJ rLurinurn"utdtt.lluri

' fiiuinralurnln

nnouo

n.,rdn".,niod rilunr.isirl pinhote camera d,:riluroiarfioudlfildlunr:orlnlnnrnrntnia'ttonst:st

rd aldr-ruur ol^ln a o arl a o ldriruilnl:o:?a f,a!un aoronryt:rifi6oaillnri riauaaotanqt:dfrlf':ruuru 1

araylrtriluroL,,lo aaarl aor 6 tuu:l nllrJdlflHa oiaq nrn]l,r1a{n1v{ii'fl10' nl:Ylodo': rtrilrilu z qau6o

,tiuorouu:n rilunr:a on *u *n:air.l pinhote camera riuo auiao'rrilunr:roaa!fillulonln.lvlnoas aer

deirlduujiuu rfi u!n-rjruro1l o.sl naatrlaofitoiarn Pinhole camera lro:Eruornuifm rrn:lfruuriu

lurodioluiorn star test pattern Iolo;u lrilu Z niillunr:io6o'lririnfinr*rilf,rnofinto :rarflu{io

un;iolurerlylnaon aorloukilj:un:loalfiruqo{ ::unqi tmage-J Ioaioauroltlnaas a€r o'lnraaotanqt:ti

, ,oiroan rnlor ranrr:rifinroilrir'sryroffn uor l:,rn srrr o:.lr:rguo:t61.:1'nri Hant:rooalnldt

rniai ra nqr: rifinrnilrilfirrofin i qi'r rq6 u,, o.l,,uroI n o n a:l oot,,urq tdntrslo-runirl''n:firuurr fiio

Iosfnansril-sr nfin 1o :ru d'luroio,r Pinhole camera lallifvrficirroiutvirril o oo mmrld! 1 05 mm

oudro-u rirraiu.nurolyloons aq,lurqrfinfir-alqiru Pinhole camera iirJt6ufdurvirn'u 0 68 mm a; 1'01

mmorliiro-u riar:liuurfiU:Jlurqlylnans oqlJuro rinqir lroia':iolurol oaoa oollurotfinoiru Pinhole

iJojrruruou:r;'nr,*rirf uuurnirr*nru'r': 1jfin,r:uonairrnluadrlfiriothn'I-r'jY'r'tflfi4 (P=0 438' p=o'146

oudro.-u1 rhlil Irlnanarlooauroluqj nl'jrdrirrnofin 48 kv 200 mA o oo sec nrrail Pinhole camera

firlx'uflu uu, sa kV 2oo mA o.3o se" i"iu pinnotu .umera lalu-:fi lurol nansiooreirunir'r1iin,,

ualnsir'trYuadrlfiliurhrignrllffel (p=o'211) ua:fitnnfio 48 kv 2oo mA ooSo sec thuiu Pinhole camera

dJrraofdu $a: 58 k;2oo mA 040 sec &ruitl Pinhole camera I a':lSrivr lurolrlnoas',ooqirusrr

trifinru*ornoir'rotirlfiriufiti'rgflrlanf 1o=o*i ldorGu!rfi-u lurol naasrlaqriui-t star test panem ytli'rri':

pinhote camera taw':fYln--lt Pinhole camera dr.J::6rq!'du fin, [atnsirlodrliriurhdqvrrlafr6(p=0'000)

s:rlHnnrriiuflu,jl pinhote camera fi :r6ufdu sur:oiooirTr',lo oa srl ootri'lnn-r6u':rir-r Pinhole camera

lo,r!- *yt 6.luri.jrlur.n,:lJuro?Jall naamJaoo:liHaduernoirln-"u rrntd6nr:rJ:"u:11'tollrnl$14'l Collimator

tlr^ ,,"n"," camera firJ::6uj' rriu rriida:sirn collimator lfrinoln'jr16, ol:iruao Penumbra

o:drtrlriio,uroluro ruorlr"tAq;Ctollrndu un;rirlfq nlv{'iJa'r Pinhole camera drr,r:nnirlleiro':

irj::-sninrnnndu tr:nr:tnnfinnrlttrntjdsi zslc; ls' lo'l-t tz'
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srl:r{fi I 1a!!1Jnntruoili:Jel't ?iarilnuqlan NEMA l ntrfi1ly{n a a R! oq1i1-[1oat{ 'l

Nominal focal spot size

(mm)

Tolerance (%)

F=0.8 +50

0.8 < F = 1.5 +40

F> 1A +30

rlolriuqrJn:nieirririor arL4n a aarJ ao hote camera fi air.:dulourGuurfi urriunr:1d pin-

Bull Chllng Mri Arso. Med Sci

ntriotutolv'lnooarjosl
nr:ioluroL,lnaaarl aorirle unr:rir unt^r:if,

r a,: a rJ n:nidlflunr:r o sa u u n'r rir u r rir ur nrur rir
I nane o arnr ru in nrrrio asr:la,r a:l n:niiil:i
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lurol4oansrlaofi io'lsirfl u effective rocat soot' d.:

iinr:r'ol,,lo o a srj a olunr:6n urn:trdt.ii6 pinnore

camera !La: Star test pattern dl rueMn lqiriuuo ,

rar lsonr:s or:"lr ailurolylo oacrj a ofir-olq-

sroufi t dusrouluR trdil.l pinhole camera

rirr pinhote camera ldi tvtagnincation rrirri:t
_fz tount:flfln Itn?1ll fl{?a{ pinhole camera ir:u:
60 !{ufi rrJ o: uurr*rn"ruorroio:lucotn
I'rrinaflf,:Jaq n,tfloJ pinhole camera i::u:30
rsu6rr.tst: !td:fli.tn pinhole camera kiql-.r:rJ

ilfr6anr/rnlrulufa'tflaroua:tlnrriautirrar rrn trote driJurionirr+ilror:puddolrornsir.t :lgs
urilurrunrrr:nHioo:Jn:nilqiror d,:orjn:nidrfio un;rfi arnir nr:'ldarjn:nfiorirurol naor ao rfio
iufiriafionsrohioi,.lnrnq n:nilurio.lonro da Startestpanern
dr ir nlririrldrir a o o a.l uo:a'rrLr:nldri1n.rrni!o
nnrnrnleiriJu ::druncl d,turn

?tnlt
liio"slo"uillrsuo aurn:6nur o an riiusa,:riuo ou

6 oriun ouu:nrflunr:sirr pinhole camera qrufi
o an uuu uurriuu' ar*deo.: rfl uriuqr ounr o ff au pin-

grJfi t nr:aanuul[n:sir.: pinhole camera
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2r:sr:rnnfiafll'l0 driu' ri

gr01t1t 2 .r,1{9r01to1tlto60u

rn':a r ro n r r:rifi 1fr o <a rr"orur oL4n o o

fl!aqt1|antotantanSl:u toLln[n:a{[ansl:u?1nlf]1!l

:'lfllYlfl$n Ofll;tmflUOnl:LlllllU lJ 111?11tn n U tt U.: t?ttJ

Lrn; rfl+o.rronqr:lifi ria,:o:roranfl:ri u lurf,lj 44

$eruni.rfiifl ur l:{r,r sr:ir a rr:rs n:riu'rhrilo u

rir nr:r-orurolrlooan aor arrn4arranf,t:ri 3 i;
laiurii-r pintrole 

""r"r" drJ:t6:*fdu, Pinhole

trfi u stiufi z qrrn 2549

camera rarrS:in *n:i-u Star test pattern

ruon1:no00{

zunnr:roaa,:r'orit Focal spot size eira Pin-
i, - dJ r .-,

hote camera ffrJ:r6uffiu lo uf i'ricroir Large Ltflg

small Focal spot size fr filuronrlfiI:r'tlutc:ll.tr6a
'1.2 mm'? L!83 0.6 mm' qrtJairri:J

nr:ioturolr{noaarJonsleg Star test pattern 2o

lsnr:ioau'rolvln o na:Jaoeil tt star test

oattern e" laruiil:J:un: no filtoai lmage J :lil
fi orrr:aarornd autunr:iof, n rda':orntriarlr:n

airucir Bluned area fi foroulqi6lLllqirlln1:uffo{ a

nrriolj u't oll'lrr a a f, ao

rdarrJiuurfi uurirtq6ururol nonfi!ooriru

Pinhole camera :Jitim, Pinhole camera rlt6uiun:

Star test pattern ialgir 0*n: nortfirro oirJ::qnd

lmage J

nrrr.rd 2 rilta6uxu, oliloaasrJao#laYo1n Pinhole camera r:6r*f

rir ra6 urirunirlrt o{I n0aR ao1uloLdn

dir'luio.n Pinhole camera dr.l:"6ufdurrirn"l o s+

mm,0.85 mm !!a! o.94 mm Rrto6 uciruur?lal

L^loaosrjaolurqrdn rrirnil o'94 mm, 'l '03 mm

ua31.03 mm ornnr:oi':rlnfio 48 kV 5 mAs, 6 mAs

!!a: 7 mAs slrliirqiu

cirro6usirunirllo r4o a n eiJ a crlurolra qjfr io
,A

loirvirri:-r t.ss mm, 1.52 mm ttd: '1.52 mm rl'lloao

oirusrrl a r',1o a asrj ooaurolrd tvirn-l 2 02 mm,
L

2.15 mm ud; 2.15 mm n1nnl:cl"ntnnfin 48 kV 12 8

mAs, 19.2 mAs un3 25.6 mAs qtrrudro-lt

tfiorldnoaailaqr

ir rodalrur alY'l aoadrlo o

n.rfifi 48 kV

ndrr(mm) a1?(mm)

U.UC S 0.06 s 0.07 s 0.05 s 0.06 s 0.07 s

Small size

(100mA)

0.94 0.85 0.94 0.94 1.03 1.0s

Large size

(320mA)

*di. +a rv

0.04 s 0.06 s 0.08 s 0.04 s 0.06 s 0.08 s

1.35 1.52 1.52 2.O2 2.15 2.15
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.l ; r, , a
slll trtn 3 n1lonullu'to !1'{n0afl!0q1Ja{ LflianLan{tiun']n?t't:.:filYlflun

rfi arh eir ro6 rr a.:l rrr olyi n o a a! a o rr
rulSaurfi uuriqrir g iinr:.r-o nr ir oYrunir.cz o,r

h^lnaaa:loolurorfinirir o.oz mm,0.75 mm u0;
0.aO mm riruur':ieir 1.43 mm, 1.07 mm tto: 1.06

mm orni6 pinhole camera r o.r:r-:riyr pinhole

uncdrroiul nana ooruroln{ cirun{rl
ioir t.4e mm, i.52 mm trR: t.+3 mm sirugTlfirir
'l.92 mm, 1.95 mm t[ns 2.23 mm o.]ni; pinhote

camera 1o,l1l3t;?1 pinhote camera fi:l:cdud ua: Star

test pattern orruiirriL
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camera fi ::6:gf, r[Rr Star test pattern nuiirri:.t

nr:rrfi a rirro6tlrlrloL,Jn aafl aorlo,: rnia,:ransl:sifa., 44 l:lnurrraruyr:rr

ri a rir cir lo6 al o.r,u ur oh4 o a o s:.J a o r
rrjiu!rfra:rfu s iinr:io ryir eirun{rrla.r
L.lnans aozurordnficir o.os mm ttd, 0.91 mm

oirusrridr 0.94 mm ttn: i.oo mm nlnii pinhole

oudro-r-t

$nsrirrqiuly,ln a na aorurotr.rqj oirunfr.:
idr t.sa mm uo: 1.i6mm rirusrrfirir 2.1s mm

Bar 2.11 mm ornii pinnole camera to.iuilr'ytu,o;
Pinhote camera fi rJ::6uf atrruiiro-r.

tialr{noaarlon
irro6arurnb'laoad on (mm)

ut'ttvl rJtthr*j Star test paftern

nt1{ g'l? n?1{t a1? n?1rt g1?

Small size

(10OmA)

v.oz 1.43 0.75 1.O7 0.8 1.06

Large size

(200mA)

'1.44 1.92 1.52 1.95 1.43 2.23

tfinlvlaoaarjoq
dr rqa'srm oty{ noadrjo n (mm )

Small size

(100mA)

Large size

(320mA)

camera larlif'm trns pinhote camera fi :r6uf,
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lttalrlrninn1:xn dr;u flri

irn:rcr{nanr:floaor
Hnnr:ito:r:rdriarnoir ersfi 6 ltest lunr:

rqaa turql o ansloovilruro lfinrrallurolu{

to r.r R flJll o {11

t. a urolvlo o a arl a orl a { toia.: to ngr:lifi

nrnigri'rirrnfin 6riqlo ufnfi nBrildrvrnfin t o

:r u t|nrr-nri? ul!:[n:sJ lmage J rir nr:iorrluro

L,ln a n srl a oeir uii Pinhole camera I otlSfvr pin-

hole camera fir.fldufdu uo;ii Star test pattern

1.1 Pinhole camera I aw3u-rtf:lltfr ul

fi:-l pinhole camera firJ:;6ufdu

nr:airrnrnl'ln a a fl oq]Julotfin (small

Focal spot) 1a{tnia':fi a Pinhole camera fi rJ::6ufdu

n-u Pinhole camera I o.l::3fr fi eir ro6 u rt': qirunir I

ualqirurrrrarl4oons oot filurol ltslnoir'ifi

o zlrrfi riarh rirynrl afi 6fi :rtE"':l o = o.o5 (p=0.438,

p=0.146 o'ttriild'!) firrnfio ao tv 1oo mA 0.14 sec

uotdrvrnfin 48 kv 2oo mA 0.06 sec drritl
), ^ <*

Pinhole camera fi ::6uifiu ua: 58 kv 200 mA 0 30

sec *rui:t Pinhole camera lall3ririlurohi
uor noir.: fiua drl fi riu ih titpvrrl a6 6fi ::o"'u ct = o 05

(p=0.21 1 ) tixuri'ruulllolh^lnaaarjool rrofinfi 6fi qo

drirhiniolio Pinhole camera fi ::6ffilioirra6o

lrloaar:J a orturqlrld rrirril t .ss fi ai rl o: nitt Pin-

hole camera 1o.:!-:ffld':filurquodu z o fiailuo:

fi l ur qki rn n sir I riuo dr l i riu air riq n r I sfi 6 fi :; er-u

cr = 0.05 (p=0.09) 60 48 kV 2oO mA O.O8 sec drriu

pinhote camera d E6ufdu rrat 58 kv 2oo mA 0 40

sec erlitl Pinhole camera law-:fn
1.2 Pinhole camera latlSfvrri":lltfi ll

riu Star test Pattem

lunr:{olurold o o a l oetrLuro t6nytl'ir

oirusr':ro':L^lnoaailaer ii Pinhole camera ila{

u3frtfimroraiItvirn'l 1.05 finir fl: n-rldrtoda

rluro1r'lnann:Jaoarni-r star test pattern dtfiluro
't.07 i sA tx o: tri fi nrr uqndllfuo rirlfi ril rho'q

rnr.:466d::o-u o = o.o5 (p=0.452; ueioirun{r'l1o':

L4nansrloor ii pinhote camera lal::3fnfiauro

ilfi rc orhii z nqrrnx 2s49

ra6urvirn-r o.60 finAt o: n-lqirtoiuturo

b^loonarlaoorniG star test pattern dlfiluro o.zz

fio6uq: fi o rr I uo n oir r niuo rirl i riu ih tirynr 
': 

afi 6

fi::oi'1L 0, = o.o5 (p=o.ooo) firnofio sg kv 'l oomA

o.3osec sh$il-i Pinhole camera lallifi un: +2

kV 1OO mA O.O2sec iirlil Star test paftern

rdorirnr:r iur.rrfr uullna oa! aolurolr{
oi':ri'l pinnote cameral a l:litivt dlicirloduluro

Ir,,ln a n arl o Ersirun{r.l trir n"l 1.40 fidfi!sJorLLdt

cirulrrlvirn"tl z.oiair q: n"! star test pattern

6li ei'r ro6 ulurql n o n ai a n6i'run:"rItrir n-u 1 68

fioRrr:q: uo;firuu .r'ttli:rtitt 2 22 ioit sl: rl!'ir

fiorr $q n siri fiua rir.l i ril dr riq vrr l afi6d::oil

cr = 0.05 (p=o.ooo) tYlrirunirtunlo"ruorrro':

Irlnons:Joor

1,3 Pinhole camera fi:J::6uf'du

t iulrfiuunil stat test Pattern

rdarrliulrfi ali6 Pinhole camera dilt6u$'

dunilii stu, test pattern udrnlir oirunirllal

Ivloaaa!afl rturotdnd.:r'ooirui6 Pinhole camera

fi :JtAufdufi orrad u 0.68 fi a6 LsJ ot ri, Urrfi rirrq6 u

1.01 fiaalUsl: uasii Star test pattern eirunir't

irirrqdu 0.77 inarrlor qiruarlfirirrqd u t o7

iniwo: dlfi nrrrr llslncirlfiua de'1fi utlrhn'rXnrtafi 6

fi::ri'l cr = o.o5 (p=o.ooo) vttleirunir'lua:siruuT

lorl nanar.Jao

rirro6 lL4nonarl ooaurolrT qiiG Pinnole

camera fir.J:l6ufdu nl'jro-runir'ol oann:l ao

firuro Laz iairlo: eirulrr l .gs iaillq: drui't

star test pattern ul'jrel'runirJvlo oa a aoliluro

1.68 iaAL cr: d'tuu:''t 2.22 i ai wor:d'rfio':rl

ruonsir.Jfiuadrlfi fuahdqnrln6fifi::o-:l ct = o 05

(P=0.ooo)

2. aur olrlo a a erJ a qr: a i tn6o I tonqt:lii

riartonot:Iirlrurart 44 l:tu utlt ar:lr:t!
un:riullrri dliolourinfinsrilfitnnfio t0 :ru

ua;iooirl1 :un: lmage J oirli6nr:nrluro
.J

LTlnaafl!oolol'l': "l o{1.[
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2.1 Pinhote camera llo{:J-rfn! iu:lrfru!
riu Pintrote camera fi ::6ufru

o-run{r{fir-o ttnc qir u u1l oi.l a pinhole camera

r aw3fmniuoirunirlfi iooir u pinhore camera rd!
ciruurra o,lTrln o a n aqrturelfinfinrrrunneirrn-u
o rir.:ifa*r druyrrrafi 6i::o"u cr, = o.o5 (p=o.ooo,

p=o.oo2 or rilo"rJ)
FTI I q , , &'
1[14fl aa&!ao?Jll']o Luru !1.tnno1unitntta3

rir uul r'[rii n:r rJ uor n eir r riua rir I i rir ih dru yrrr s6 6

Yrt:ou cr, = 0.05 (p=6.2141

2.2 Pinhole camera to.tltifrr iaurfrlln"rl
Star test pattern

rturqI naosrjonrurqrdniolqa pinhote

camera 1a.l:ti:c:n fir un ir.: tt a; rirq ur r lrn; folo u?6

star test pattern fi n rr tu uq n cir.: riuo rjr I iriu ih fru
A'Jn'tiflnqn:!olJ 0. = 0.05 (p=0.000, p=0.002

orldro-lr; uo:I n a a r:J a olurolr qj#r oir sn {r l u a:
sJrrfiorrrl !ro n oir,rn-uo rhririri ihrirynrr sfi6fi::al-:J

c[ = 0.05 (p=0.000, p=0.012 orldro"r.ll

2.3 Pinhole cum"ru d ::6rs,f'du
t iuurfiu'un":l Stat test oattern

rdorhnr:l:Jiuurfiu:J stat test pattern ri.ru
Pinhote camera dl::6rfi1u rrt.lir nelo-run{rrua;
cirumrlo,lh^lnansrjaarzurolfinl in?irl!rqnri..r{
orjr.rfi rir fi n"r-urrt efi 6fi ::o-rl 61 = 0.05 (p=0.27 2.
p=0.'113 or!3i'to"u)

dr ul,,l n a a eiJ a orz ur olr.r qj n ! ir sr 
oir un ir.,

un:qirutrrfi nruusrnair,rnYuarir,:iriuihdr-ur,:a66

Yltso! cr, = 0.05 (p=6.992, p=o.ooo e1rJ.i1o-U)

undlil
rir,: roio.r pinhote camera Io rdn"wr:nrirlri

collimator ta,: pinhole camera fi lurorfi nfi *otrirn-1t
0.e9 inn'nor: un:eirihinl,{ro,rl n o n fi aqfi dq:.r
raru 2 ryir d.:lqin:ln-lcir Minimum Magnification

dnu:tlL,,inoosrjaqrnuio 0.4-2.s io6! o,
lei ptnnote camera rrnrnn drr.wr:nldrr
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lurol^lo onn aq'loi lo uronr:odrl0lL,loann asl

lurolrd usihjlr 1: srifi r;ldiolylcr o n nrl oo

rurorfi n d.:nr:fi n:gror{roioljnr:fi nrrrjilrj:r pin-

hote camera llimr:r:nurL^lno os aolurorintEi
r d o ri r n r: rrii u r rfi u r eir ro6 u l ur o

L,l n o a e a olur o rinfi airl'loiorn pinhote camera

fi r.l::6 ufdurir pinhote camera lor:.iir*r
fi roialronn:ri nrnigrr-,r-fl rnnfin nrirlulzun'ki
ruonojr.lriuorjrriril*rfqnrrafi 6fi::0":t d, = o.os

rhuI nana:Jaonurolrqjnl.jrbizunfihjuonsirlfu

a rirr fi rir dr o"rg nr,r sfi 6 d :; a"l o = 0.05 lliuriu
usiaiorf,rdrrrofintunr:foluroI ooos oqr

rfi alflunr:ioeirunfr,r unr airuur.n a ll,,lo o o arj a sri
uoneir.rn:u uo;riar 5aurfi tl.ruroL,loonn:Jooorn
ii Pinhote camera fi :c6ufn-rl Star test pattern

un:i6 Pinhole camera la.:uifrn-:J Star test
pattem tiu'ji,'o pinhot" camera d ::6ufun: ptn-

hole camera ro,ru3tiyt lriir ad uqnair,: niua drr fifU
ahdr-lnr,rafrfi fi::o"ll cr = o.os n-lii Star test Dat_

tern rriun"u

dorlrnr:r:Jiu!rfi u!dtn6a?urol nonflloql
?a{rn5a.rronq'r:d r{ornrrgrnr 44 l:.rn lrrr a

rLrr:rz.uo:16r.:lr,tri n:.lir rir rq6 u Fir un ir,, !r n:
eiruurrzo.:Iyloaas:.Joolurorfi nfi nrr ltonoir{n'u
adr.rfiriuairriqnrlafi6n'::o-l o = o.o5 fiI nao-
arj oenrurolnqj r r!ir rir ra6 seirun{rr ltn;o-luur r
triiorrluo nqir.ln"uo rir r i riu dr dru n.x afi 6 fi:: o-u

ttoi sialera{rir rr ofi n1unr:foIuroL4n o n s aar

rfi olflunr:io eir unir,r ro gsir u ur rr o.:I n a n erl a o
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Abstract : Quercetin Induce ROS Deptetion' Impairment the Mitochondrial

Function and Apoptosis in K562 and K562ladr Cells

Suchart Kothan', Chatchanok Loetchutinat', Samarn Dechsupa', Jean-Luc Morettib, Samlee Msnkhetkorn"

Natural products from plants such as flavonoids are the potential drugs to overcome multidrug resist-

ance (MDR) in cancer treatmenls. However, its modes of action are still unclear. In this study, effects of

quercetin on mitochondrial membrane potential (AVm) change and deplete the intracellular reactive oxygen

species (ROS)which leading to an increase in the aYm, stimulate mitochondrial Ros generation and trigger

cellular apoptosis in K562, K562/adr. ouercetin exhibits cytotoxicity against eMhroleukemic cells: lcso are I l 0

+2.opMand5'oto.4pMforK562andK562/adr,respective|y.Quercetininducesanincreasefo||owedbya

decrease in I AYm I vatue oepending on its concentration Decreasing in I AYm I value is associated with an

increaseinthepercentageofear|yapoptoticcelIs.ThereforequercetinisPotentia|apoptoticinducingagentDy

which the molecule reacts atthe mitochondrial level. Bull chiangMai Assoc Med sci 2006i 39: ll3-ll7'

.LaboratoryofPhysica|chemisry,Motocu|arandcel|ularBiology,o€partmentofRadiologicTechno|ogy,Facu|tyofAssociatod

Modical Sci€nc€s, Chiang Mai University, chiang Mai' 50200 Thailand

bLaboratoir€deRadiopharmaco|og.e,UPRES2360'Universit'deParisNord,T4rueMarce|cachin'930,|TBobignyc€dex'

Franc€.

1. Introduction

The occurrence of cellular drug resistance at

a clinical level to cytotoxic drugs called multidrug re-

sistance (MDR) can resull from a variety of mecha-

nisms that are not fully understood lt is frequently

associated with an over expression of drug trans-

porters proteins, 170 kDa P-glycoprotein (P-gp)' the

l2l
MDR1 gene Product and 190 kDa multidrug

resistiance-associatsd protein (MRP)' the MRP1 gene

product. lt is well documented that various molecules

can reverse these MDR phenomena via imPairment

of mitochondrial function including artemisinin'

artesunate and dihydroartemisinin' within the
{31

antimalarial qinghousu JamilY
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In this study, we report herein that quercetin

is a potent cytotoxic agent, with greater efficacy in

K562/adr than K562 cells. Quercelin induces celtular

apoptosis relalive to mitochondrial membrane poten-

tial (AYm) change and deptete the intracellular

reactive orygen species (ROS,) which teading to an

increase in the AYm, stimulate mitochondrial ROS

generation and trigger cellular apoptosis

2. Materials and methods

2.1 Drug preparation

Quercetin (Extrasynth?se) was prepared in

ethanol at IO-3 M and aliquots were frozen. We used

a new aliquot for each experiment. All series of

experiments were performed using Hepes/Na.

isotonic buffer solution, pH 7.25 at 370C, containing

20 mM Hepes plus 132 mM NaCt, 3.S mM KCt, 1

mM CaCl2, 0.5 mM MgCl2, and 5 mM glucose.

2.2Cell Culture and cytotoxicity assay

The erythromyelogenous leukemic K562 and

its Pgp-overexpression K562/adr cells were cultured

in RPMI 1640 medium containing L_glutamine and

supplemented with 10% fetal calf serum and 1olo

penicillin /skeptomycin (BioMedia) at 37 oC in 5%

Cytotoxicity assay was performed as followed;

cells were plated in a 6-well plate at initial density of

1x105 cells per ml, with 4.0 mL of meotum per well

and incubated in the presence of various quercetin

concentrations. Number of cells was measured by

couller counter. lc5o is the quercetin concenfaton

that inhibits cell groMh by 5oo/o when measured at

72h of K562 cett tines.

2.3 Staining of the Cells

For detection of apoptosis, the treated ce s
were centrifuged for 5 min, l OOOxg at room tem_

Vol.39, No.2 Msy 20M

perature (18-24 0C), resuspended and washed once

with 5 mL phosphate-buffered saline prjor to staining

with Annexin V (apoptosis detection kit (R&D

Systems)). Flow cytometry analysis was performed

in a Coulter Epics XL-MCL (Couthonics France SA).

2.4 Measurement of mitochondial membrane poten-

tiat (LY m)

The mitochondrial membrane potential (AYm)

was measured using a non-invasive functional

spectrofluorometric method which can be used to

determine and to monitor a spontaneous change in

mltochondrial function in drug-sensitive and drug_

resistant cells as prevoiusly described by Reung-
{4)

patthanaphong et al.

AYm = - 61.51 log Vi -258.46 (1)

2.8 Determination of the intracellular reactive oxygen

specles (ROS/ by using the initiat rate (Vi) method.

Cetls (105 cells/mL) were suspended in 2 mL

buffer solution in a .l cm quarh. cuvette containing 2

mL of HEPES-Na. at 3Z0C under vigorous stiring for
'10 min performed in spectrofluorometer (perkinElmer

LS 50). The fluorescence intensity of DCF was

monitored at 523 nm when excited at SO2 nm as a

function ottime. Successive additions of 20 mM CoCl-,

and the precise concentration of DCHF-DA, resulted

in an increased fluorescence intensity of DCF.

The kinetics of DCF production was followed

and the initial rate of an inclease in DCF fluores-

cence intensity (Vi) was determined by the tangent

to the curve of F = f(t) during a first 5Os after addition

of DCHF-DA. The Vi is tinearty proportional to the

number of celt (ROS) which can be quantified by

linear relation fitting of these data using the

equation: [ROS] = a.Vi. The determined ROS is in

M.cell'r, where "a' is the ratio of ROSiA/i_
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3. Results

g.1 Cytotoxicity of quercetin against K562 and K562/

adr cells

Quercetin exhibits cytotoxicity against K562

and KS6Zadr cell with lcso (meanstsD) values equal

3.2 Effect of Flavonoids on ROS depletton

The typical results representing the effect of

quercetin, on ROS depletion in cells is illustrated in

Figure 18 where the rate of DCF production was

significantly lower, compared with those of the con-

trol series, signifying the lowering of the ROS con-

nfi tc sliufi z qstrnu 25,1e

to 1 1.012.0 pM and 5.0+0.4 pM for K562 and K562/

adr cells, respectively. lt should be noted that

quercetin exhibits more cytotoxicity in MDR cellthan

its corresponding drug-sensitive cell. The resistance

factor value (RF) is equal to 0.45.

centration. The ROS concenlration decreased

inversely with the concentration of qugrcetin added

into the cells Quercetin (50 pM) can deplete ROS

from the basal level of 5515 pM cell'', 3014 PM'

celli for K562, K562/adr, respectively, to 10tpM' celf

'in all cell line.

-a 150

-l> 145

Fig. l. Absolute value of AYm of (g ) K562 and (*) K562/adr in the presence of 10 pM quercetn as a

lunction of time. Data represent meantsD of three independent experiments
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Fig.2. (a) Kinetics of DHCF-DA oxidation: cels (2x i05) were suspended in 2 mL of HEpEs-Na. bufferfor.l0
min before addition of (1) 20 mM CoCt, and .l0O 

nN/f DCHF_DA, (2) ot 20 mM Coclr, 1OO nM DCHF_DA
and 10 lrM quercetin and(3) of 20 mM cocrr, 100 nM DcHF-DA and 1o pM quercetin without cet. The
fluorescence intensity at 523 nm (excited 502 nm) were recorded as a function of time and the initial
rate of an increase in DcF fluorescence intensity (vi) was determrned by the tangent to the curve of
F = f(t) during a first sos afrer addition of DCHF-DA. The determined Rosi is tn l\l.cell-'was calculated
using lhe expression [Rosi] = a.vi., where "a' is the ratio of Rosi /i.; (B) variation of Rosi obtained
from the series of experimenls (a) as a function of flavonoid concenrration used in ( El ) KS62, ( * )
K562ladr cell. Data are the mean 1 SD of three independent expenments.

E
E

{

t
p

e

8
g

To determine whether the ROS, depletion
affected the mitochondrial energetc regutation, the
AYm of cell lines was measured at varied times in

the presence of 1O l^rM quercetjn. At basal level (with_

out quercetin), lAYm I is i6o + 1.0 mV in Ks62,
K56zadr cells, respectively. Affer quercetin additjon
(10 ttM), lAYm I was stighfly increaseo ro reach a
maximaf value (+4.4%, + 3.3yo of initial value) at th
and 30 min then progressively decreased GS.S%. _

3.8% of in,tiat value) at 3h for K562 and K562/adr ln

order to determine the relations among ti,u I AVm I .

the % early apoptotic cells and the ROS, concentra-
tion, a series of experimenls were performed using
K562 and K'62tadr celts. At 3h after addition of
quercetin into ce s, the I Aym | , tire "2" earty
apoptotic cells and the ROS, concentration were
determined. The corretation among the J AVm | .

the o/o early apoptotic cells and the ROS concentra-

tion is indicated in Figure. 3 (K562).

loa .ll tlcllt-D^

.l orro,
'"1'l IIl-z

Que nedin (pM)
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30 10

Ros, (pM ccli';, Qu ttcctin

Fig.3. Variation of Absolute value AY. (! )and percentage of early apoptotic cell (l! )as a function of

ROS in K562. Cells were treated with 10 pM quercetin for 3h'
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4. Discussion

Overall our results demonstrate that as

antioxidant molecule, quercetin that normally play

imDortant role to protect the cells against oxidative

damage, can induces apoptosis in cancer cell lines'

The immediate increase in AYm after

ouercetin addition is due to an increase in mitochon-

drial matrix rhodamine B concentration on which the

mitochondtial energetic state depends' The deple-

tion of ROS induced by quercetin should affect the

intracellular redox-state where the maintenance

processes may require ATP, and thus, the mitochon'

dria may play pivotal role as energy source we have

checked that an increase in the AYm accompanied

by elevated oxidative phosphorylation, results in

increased cellular ATP contents and increased

mitochondrial ROS production These results

suggest that these quercetin mediated-action is via

two distinct processes, depletion ROS and directly

interaction of intact molecules on ihe adenine

nucleotide translocator in lhe inner mitochondrial

membrane. A similar linding that mitochondria play

a cental role on drug-induced cell death is confirmed

by recent studies.

The results of this study reveal that quercetin

mediated-action at mitochondria level: impaired

mitochondrial energetic state followed by an induc-

tion of apoptosis and inhibition of caner cell growth'

Quercetin could be a new generation of antitumour

drug, particularly for overcoming MDR phenomena'
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lqn {udr fiqr r.r 6anr:fre-rrn.oi :ri,rrfionr:
r:.Ji uuu:Jnrdn-ugn:: udr ri alrirfi enr: dooj o ur
(multidrug resistance; tuony dlrdllunnlnrfirfi 6anr:.'-"
llrUn'lruf,o{aanta,r0u1undr.: pgtycoprotein (pgp)

6lrilllj:dudfi nrr arr:.l:nlunr:rirlrnaanuanrqn{

adr,rl:fiorlyruir nr:do sr rfiolqior n n nr u rloo'u

(multifactoriats) dlaroo:rfi srrdo.:nilnr:rir,:ruza,r
t s ulssifr rd a:1"a r rir nr:rh o-o ar:o o nor n rro {
adrn!?iu glutothione S-transferase u':anr:rillndau
ur li'tilodluni cytoptasmin acidic vesicte rdano
nr:dldsla,rsrriu DNA yr;o target enzyme
dlarilufirrn6sn,o adrll:fisrrtlrifi nl urr ?.rl
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ngturlfr o:rorrur nl:ft,:rulo.t pgp-mediated

MDR hi'jT o! rilunr:bitr:hsrlrrilirIrilsr:
AAn n0lfl Usttiju Pgp reversing agents (ttiu verapamil,

amiodarone $n: cyclosporin) lSanr:u::1tr'lflu
colloidal carrier (liposomes 13a nanoparticles)

d.r rnoHnd rda'irrirtr: uurorra:iodoylciHa fl

Ldo,roin'jl pgp nrfi r.:rulqunr:t-:Jaroonornrqnd"[6i

fisjardoo"rorfq odlueiruz ar ptasma memebrane

uqi'lrjarr:r:nfi o:l-r:srdorjluihuror cytoptasm u6a

tysosome dlosrfl u6irufi nnror rrirrrndlorn::uru
n1: endocytosis ldlo:rfiodurdoinr:ld co oidal

carner)

loii nr:6n ur rioufirird,ir ururur nfin rr sr r
^!roao!rurFrrr 6o fiucirJ:r n g irhltoiHoorrIoro

AY
oafl,t free drug $o; nanoparticle loaded drug

fi fnsnr:nr:n::or u o-r:l alur a dlurqo ii'[u:]3lr ru

fr rro j rYuoun:rrirlo"i:rl.rrurdlfi fr n.ri,rrfinu.r

doxorubicin n,:1u nanoparticles fi noruer-rto- lbiooe_
gradable nanosphere; dlrirlrarn poly (isohexylcya-

noacrytate; etHCey Iirrirnr:moaaulu p388/ADR

cell lines ra'lyrl,jt'1 (1) cellular uptaKe ranut doxo_
.. a

ruorctn nut:00U[u nanosphere o3fr,rnir free doxo-

rubicin (2) cefiutar uptake'hjuJdauu:.J0,: 6.:ufi.r
o;inr:lriir n"u cyclosporin (pgp reversing agent)

fiorr 1ay rdo6nnr filfl-nuu:nrfl-raon nuirarnsri
a{lugrjzal nanopartictes rl3o free form fifo:rnr:
nnl"uoanrufi ouniu uo:rfiafir nr:6nur6n oll:llu
:run:16to6,lnuir nanopartictes !u6j1dlil1qirt,rt:l1u

rqa a'uair nr: er-: o d fi !?lr rufi r rq o d rtqi?iurirdlunr:
rialgr.laioulf urr:iriirradrialfi onr:snrro-rtalo-r
particbs Iounr:uninj.tu cel membrane nir}Jturro{
uonor nds-lnlirinr:rfi o ion-pair du::rir,:
:roa::la.l cyanoacrylic acio (d,rriju degradation

product 1a.iqt"? nanoparticles) n-L:..J::11r nl a,: or-r lr
doxorubicin rirtfo'r srhifi :i::o uaseur:or.irurrir
'lrJlursniilai o'rriu leiua: fi fi on-rr:roio,:n1:ro1au;

nr:da urr a.rrrodrJ:r5.: rda.:or nnr:rirrrur a.oI:J:6u

egp lou nr:1f nanoparticles ot-2tat nanooarticte

l'zo



2l:trr:rnnfiflorrnrndli0 nri

sia.ria"nt :er'ld6o (1) da{fl r:nfi adhere atjfi

fi lmdlci'rdaiia:ki'rilr+rreirniou .iaaurhita"lt:lrqnii'

1z; rfionr:rJii a u alriartt n"!nr: sarust-rlalqir

nanoparticles (3) finr: form ion pair n'11!t:o!?nlto.t

u r rfi ahisrr i a-n Br*lhi i rfr qil f'udn :+nr:I at

nanoparticles fi trj tilutJqrrldoro rilurrqH o'hrir'h
A ' -lar,l-Lunl;f,nBlauq nouuuluo't lll tozua

0rhlndtiuuilo5nt:ronarleu!::aur doxo-

rubicin LLa! MDR reversing agent (cyclosporin)

irrn-ulu nanoparticles 16trriuul'jr gur:ntfi n

rr Rriarnr a.o rr1ai6 dldutrlS n" tdoiornsr-r

nanoparticles fi o;riruluf:alaa'lnr:dturrrirlllu

rsn{ 1ul ;fi cyclosporin filsri':ulur4ollal

nlrdu ri'rni:Yh i1ul ai Pgp

nltoonrluu nanoparticles rfi ol'aulunr:

ri r cisu r'lil u'.uq a dil v 15'i ii ii 1 ril ls fru mo lecuta r

targets

ldinr:fi n ulir uruurnfi n rr ltrwf ii6nr:

fl1n molecular targeting lunr:da:dlur }lu-trqa{

rirrlruarirl'ir turt triiro:Iounr:arslnrm"lriu

adr':,irtnrc:;r'irl ligand-receptor uto antibody-

antigen Ail nilfirlulr,:n:tinr:lf molecular tar-

gets rrdrdu'': vlrtfirfi onr:rlr urrdrrqadruufitilld

uritonrInr:ryti lreceptor-mediated cell internaliza-

tion) !o0no?u

ot-r a dr l triulo u nr: ar d'a n rr ifr'irtsnd ;l5l

o;fi nr:tfi lnr:uronaonrt o{ folate receptor fi fi 1td0{

6llqifi nr:tiorur folate-conjugated nanoparticle

rd afi o;ldii': trbj u-l tqn d el: til a dr.:'ir trr r " d riH a

fi rirarulorurn6onlirnanoparticlettrtciru{liuriltotute

binding protein 6ix u affinity fiR{n'jl free folate fri 1o

rvir uanorndti'rr rl'il lolateconjugated nanoparticles

du'lqniu rdrlJ ronr: rqo d'fi i receptor ci o folate

(KB+1 cells) $oitilt1i1bllu t"u,i'dltifi folate recep-

tor (MCF-7 cetls) 
13 ttaolfr 'lor'lrL'irtglr:lolnr:rir'tru

uon tnfioornnr:ol fiu molecular targets

fidr rur:lunr:d't urt rilrqa {u;ri'!r!{r6n struudl

flii sr oriui z nqrnflr 2s4e

fi inr:dnsrriaufrrrrn6o nr:ldaunrnuritrin

:roirullu (magnetic nanoparticles) fr rilu6ni6nr:

nfl rfi loiqn{r lrldlunr:rjueil arlo u ounrnlriu in

o:6oGqn-!ur ornrfutdu:l uritu 6nornnr uuon

lun r: o'u o r l-r oiu urld1il rir dr ufi Lilul : ti': tr fi au

rir nr:6 r rvr fi nlrdrnd o u trlluvi alo stduri rr fi n

u'.r rir o ti oir uuo nr o'r vi a " uo n or n dri,: fi n1:o a n u :l

hilo:':#rrlndrroirilooanranrcldonnn:seiurY?u

roulsffi zu6qtdlo urdo rd o l:rir rvilfu fi o:rirhinr:

rir ci.:ortilul adr.rdr tnr: "

urlurnqlrunnluloEffinr:3fi odsl:nlv15l

airtiunr:ntaoiouondrsnrs (rz vtro)

Nanoparticles toiq nrh lrldo:ra aalvl'l6r uru

*n;in uru:otrr:utl:11 ot tqn {tJ;r5.1 Iq unr:?ir u1u

nral nil oloi'r marter ildsr:rof ifuornnr:r1t or u

un::rr:rrhiad rtr rir urril fr titul: til qiradr{rdu

inr:td fluorescence polystrylene nanospheres

dr6oatjriu streptavidin thrilnr:ot:rournr:fi aftl

aanlrorntrad'l:t5.: (A431 cell line) fi6a'h epider-

mal groMh factor (EGFR)IogtYlnfin single color flow

cytometry tto;r,{!'jrfl'l r:n lfi r:qfl tJh (sensitivity)

1eifir zs rvirrfiar ialrfiuln"lnr:ld fluorescein

6oril streptavidinl6 tfodaao duouaotnn'lfllrlo fl uo-

rescein lflu nanospheres o:finrrtnr;nrilrYrgal

*r:6 a r rrrs.: rirbifi nr : 6 o I un l fi lr n n'ir rfi a cr:

Golualllranar6 rr,1 fi ldfi't*ur riour'rrird

drnYsnr:o:roio'luixnrtl (rn vivo)

nr:r-r::orr:filddouir'b.lluir':nrI (contrast

agent) tfi a o:lio:10n1:on a1 1ail:n u:r5l1u

nanooarticles a;rirulunr:drt6ulsr:rriirdl:lu"'s

ar-ue:tihnlrulailrndu"f urdolu'rorna"nBr*l

lalrdardarrlriroi'rdniitr'l:J'rirrsiu ar''tfu6rtdinr:ld

colloidal particle fi6oqnrnlur?l radiodiagnostic

agents luanstdrrniufitdfinr:ld (rir':fi o{lur:r'Jr'l

nlTnoflou) non-labeled colloidal particles tfianTl

ifiodulrorutril Iosorsutrnfio computed tomog-

LzL
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raphy $dv NMR imaging

CT scan rilui6nr:fii sensitivity ttds speci-

ficity fli rn aurtnrirtlunr:landl ::u:totl:n
Io u er rr:nldo nr:ur i n:: or sr o,: r: ril'hj til
,y

ei a rurir 116 a.l n*o n ua ;qi! nanopartictes loin n rir lr
rirrrfir:l:rirGnr ,!a.: cT scan laiinr:finsrlu
fo'ilonal rfi oo nr:uyrdn:;or u1a{ rl: ri,tl u".:

oi aririr rl6 allo an'tido iodinated nanooarticles

rdrnr.ln::on auyd.lrr:.l'irarlr:nst:tnfl a:JI:IJIJ

rir rr 6 a.rl a,: s-qr i'leia rir.l fi rJ :: ?r inr n rfi a I o r n oir

partictes o;nndufi uloa macrophage 6,:r1rtr{ par-

tictes rriirdlt s:sruadcrrrqjalir ru6o,J (targer tis-

sues)rirlrirur:no:rao'liryqrrulcir'orou,e,n

ryrfioto'rurlurnnlaEi: Safety issue

o : rfi ulo",l r a r n H a n l l roirp n"r.: u rir nr.r eiru

isoaraslf:lqi!urluriJufi rurrla.:yl'qurnrryrr.ro-1u

nr:ulinrloirl l lrnrru d,rdnairrl vrttfi& eliu
tijurfi sl urio"r a drlrr I siruryirriu adr,r'[:fiorr
tfi ur n-"u na nolech notogy drd a.r o r n l-r rilurr nTuln d

fi h.r rirlrtriri,l fi 5 n r nr u air ud rrl ar o o : a-l hi i n l ri i
ddna lniaodrrriaur:ru-,rhi :r!ir r:r ailtl fi
nrrliddnal air a tjr,lfir^r a os Ii nbir ri ul oir-o fi6 a

frqfiqnH6odulro-in nanolechnotogy d rriu
f,rnia:::ndiorriunr:ro6o ri o1ri6 rvr afia
iaouralu$5ufi i olriunr:ro3qr ol microorganism

fi ,rufiro:hilrifi nr:ldisorneirdluir,rnrI uei?.:

fr aroo:rfi odulo-fi 6 a rd ofi nr#lisoqrluu.r iir*hjlu
-s,rrrroa'alun',:lfionrlf,nruo-r 

r.r n zu 6 arfitaior n nr:
snrtrsirrlaiirdarrriohirfi orlqrrorurloid,r f,n nru:
odrruduo'llrrn nanopartictes urirdfi ararialr-irfi o

a'uon ulofr 6 a nlr.i m rr:n d o: sirurdr- a a n rro iiloi
rJ::n ouri::nru rr lrnfi ni absorb tarer:du 1 triu
toxin uia microorganism oirl j nirdfir partictes

rd o r:r fri pl-arir pa rticles lr ii-r dduJ urf, a uo rjlu
fil uro da l or o riolfrfi o nr::1-rrar torin lio rni.rJor-

ganism rrrirduirtflottt isr'r Iounr:61sjrufi urir
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-i ad- a ^ -, an1tfl:fl! 0 u Lusl?ij0{ fl,iu5?et vltflnuL ualT1.ts.l

so rir s fi1r.J at rr a rit: i.r r n r s r o.: a u r:1 u fi:
nanopartictes rr iirdaroltJi 6r e sia::ll nr:rir lru
ci r r j r o.l ir r n r u'[ riLj.j r o ; r ii u:; :t u n i ril fiu
::llr nr:d',:n::ua !:: rrr lfl uoiu

n ofirir riluvir,: rr n fir1:l n.irriqfi6 alu6iru

a o,:r"aourlufi {r mvr"a ur rd a1:i5o ll-r it ir,: nr r ld a

i:rI st{flr.r nr:Lri,{zrrioirr j,jr o"rl al nanopartactes

ci r l 1 rn eir dnr I n d'.: n r:lf,: r ura5a u dr 
1 
rriunr Ill,r a-,r

nr:ei.rrrraSoua-r; rrfi zu ovr'.r:r r: s"uun!:r g! ulioja

ir.:nr s.u arnur:r o rirrl: oi.: rtutun r:ria ur
nanoparticles rfr a n r:ldlr u'[ui"r t n r auo n rn ia or n
i . -;, ! r : ".doihorufr ir ioour Luuaei-rffo;cr"'a,rriJu oiodegradabte

rudr 6nooyd.:fi o-o.lrirfir6r6o degradarion products

fi rfiodun:er-a.rts.iinrrr riiuff soir r arirrl:fioru
rfiolnr n-ir nr *eidfi rioulirllr ri6loroiarinr:
rdolot{ir fi ,: uf'ir lrro:fi nr:fi nur un:*r-lriluo rir.l6

ruqifirirarqriJul 1 oii r s"r i r.r o 1-r I r d t ,: u r r a d r .r

r ar iaourlury iir dluur.rrfi r:r'[rilcinro6ofi rilulo"
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Rr?vfi {nreruro{ilaun?1rllilufi'?rord'rrorro.:{'rJru'lna

unir'odo

n..tdlt .rulooun;olutfluot-llaret-'lro.:,1a,:rirjrarilurirflrl rriorulr: qlauornfirfluduoru:!uuu
un:nr:hir.i3nr:rr,:fion::r::Jrl'o drriurr'rjrurfluaurin orrr a,:nrrinur uoilufinrin:urr:rqr:iuaon lriu
a"lolJtnu h'n rudrsianrr;dltlrun:drlrri adlriuuasniu rirf,rrdaroiru aoionr:lr'rinr:yrrofion::l ru-o
ri'::{rJrulnu oiriurinfion::lrirl-crorrrirnrrurdrlonrrldorrorurolrn;o.nlrilusir.ualqr-rra.rra.: 'rJrubir-orou
rd arlurldlild:h aln uld'a dr,r r !r;rr or n.rruio-unlroya.rnr:n',rnr ou.,uouur^%uroo,il,nuuo:rur6
leirunnr:6nnrfirhrrra.fi :ru nrrrdrnrouraruo:ddurlaidtru 'lqirulr:arrir:llirmla.:f.:nliorur.::rlzrs

I
uln?

.lur*ufiu i6?rivrnsiafion:: r!"oluairunru6ofi.jr "lurriatn:noiqauln n.r!o,.r nq6n::roura.:
ua:rrJdUurtrJn'rnq6nr: atrr:finuta.tsio{nr:10i" fion:: riru-euawoooound,:iria-nsnrr,{fi0;rfirJrrufltn.n{ra;
nrunruiioloooura':Ioonr:nriarirfion:.:rfifinrrrrrruunrrflrrlrusioqulal6i.ruoura: 

uuno,.,nd
finn::I:Jr u"o ui{folrrlo nr slfin n nriurJ:-rrJ:,:n r*nrn6i orfiin:.rl rir dqoiaorrrar nniloua:nrrliinrr :r:nur'lufrin!oriuqnrirfisrria'rioron!nnnrfludugruzaoulur-eri{u.,o..,;rdrnrquraouu,
nr:n::rhf,leirr '; eirgn"':ro': drrlur"arfu drdrflrduorula,::rJ ur.iurrlfron::lr]r:.r-oairr 9 rda{rJrr
urio:nurilusurin or{a ar nr::"nr*r rirurr uu a'nla.: fio n::lrir u-e fi6 a - r a usiauJnn o or-niulor;irreri,
nrrfuoa':fianr: iiRrulltuun:oori*,'!ruFiru'irra,r'.:Jaronrnnn rmgfir rainrli 6s:nrn o?.*JLfllJan.ro
olrMrrfiuln"u nr:iehuirr.iadr,ra!-n:10 n'n1fi,:naro nr:uriw'u nr:n::rhfiliru ::Iuninr:6.;;;",^,
nr:rdaErural nr:rliltl:routal nrrrloot6rr nrrlfrrrrorlto.r u,n!nrrIunalnn:aufl:-?. :r:nr:mninnr:unnd
Fudnri zygr lg, rzl-lzq.

drn"n: nrr:d': rouro'tnn:6u nl riJucr-rla.:o'lra.: n' r urfluaudnnrlr ornr::hnr fion::lrir'r-o
ifl urr:r clciuq n ua : ar:iua a n

' nrninfi rn::lrjrrin onl:rnnfi nnr:unn:i lnrinarfuriu.rluri
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rr:dr1mnfinnl:fl rririur'l ri

&'r nr o:r-uet n fi uurlrilhin rucir oi onr r :d'l nr

"urao 
uurnartdoruta.:'' oi": riu tih u rl'r u'tl o { n 1:

du{er:::onrndaaoq{alfiurirfi arraaimsrrr lulu

<'rnrn:iuonfi6anr:tfi nllcfi': r q'ut a lt a.: fiti r l
rda r or nfi on::utJr rio uiju?lr6nud.:tufi ldur{

R!::nn1r{ fnfi o n:tr:rirl"o 6l:r rirfi tL utt oinrrc

dlnroura'tlflurirrlrunr:inr*r'[uil 1 993 fl]rlo

rin fi o n :: l rJr rio uvi t nyr:-g o t l-:nr aril nlur o cr n G

un:rirfi rrlL z a rir':triuri nr:rhr.l:slusfhtrild6u

(altruism), n'l']utfl an1o (equality), 6fl'tnl (free-

dom), n?l uAD:: (justice), ondai lOignitvl,

fl 1'r!n3'l (truth), tLR:o?'lus'tl3J:auooL (prudence)6

Iur-filnJ o't6 ffinr lltI6l nlrl.trrlr:nrta'tttsio;

qnn odnr 16 a nd e'utal cialnr: uso.:6lnr:dlnr

oura.t ioruS6l trutdri.ifi 6i"r,toetuto':u 1AorA,

t ggg, rrir 1085) ntLfiu'jlnllrdot't"utu.r'latn.:

riluqirrt arit-r ta.1 tiludruudll o':6s:nrn

finunsl alfii ulo dal un:thuunnafi orrldr tilu

rhuirnr:l::n6ln..=dor',.or,*t'al "nt:dlrnrouta':

lunr:r1u{rdlalirinruuo:6q o tfio or n: J fr ril rt'urf

:rwjt'tlnnn un:Rlu:odalt (Rogers' 1982)

a*irJ'::nouthuqonala':r tqGn::r:nr:dlurouto':6 o

oTl FntJltn (competence) [a: flll tJ Liluoir1 a 
': 

ei'r ta':

(adonomy), anfitJ::nalvtr':Rlulodalll'radl rlod u

yrlnnlunlvt, &.:nl un:trarfi n*oiulrirfi ovrqGn::l

n1#out tao (Rogers, 1982) fl1l aMtn (compe-

tence) vlrlrufi n nrrl{lqn-rlalunr:rJfr friu"uf

n-r?.:urodoldo}:n aleir ln:rrten lr:olunr:rjiuti'r

ld oqr a!e ua.: aionmr:eia': nr:l a'lfil uroda luSo

nrr-rqlRlurodal' nr:la':nr:r duu*iollr'l

fion::lrlrl-o I lr ufilnr:r{ruutia lfilnrrn

arrr:n1unr: ::nalfi an::lcirunr:ouasla tl"u

la'tqutol, nr:rirmuuo:ntitdul6a fion:lrlul'j'li

ar''radr.:uiunr#lnrctuto':oir*nr:quaglnrnaurriu

rilunrr lertr:ndugrurd a nr:i6ior:aotu6isl
.tl::6r':"u'

n lr u tfl usl'lrta lcl-t L on (autonomy) r lufin
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o'ulEiuri n rrr: ar lr:nlunr:16 a n-slfi aoon dal n-:l

n':ruoiornr: n?rtrfl'ttlltn uatRtu:l:t:nurlol
ouro{ttnrqiasirunr:ntlfl t]Qtnu:.:d"no"lttt'lguan.ttan

Rnu?odal]

o:r:.:tiludmolo-rtaluonah.:ornmrld'nnorua'l

n.rrdru,.outa.rlo srlnGvirltlulr I 6'lo?1lJ flltJ1rn

r a,:irrnr tlunr:rit fi onfi l" "o siluRltl tiluct-tl al

qir la lrl rn s 6 ro rr r: en m:nlunr:oi'o Rulo lro: 16 o nR': fi

qt,tqia': nr:6*rri'irnlr: mm:nrr.tir':nr utrirrm:nrlr

fi on::urfu1 lqYfi oru&" fi an::rufrriodonrrlrdo

'irn'rrl tiluoi'rl a': qir ro l1a'l tifi n r': o"o'ruo r n 
-al fr

fifi rn:sio.: nr:rir urnn'irRli r:r6o''irriiunll rulourn

fieoro.lfifinr:'

rirvirfifi nr: nlrLllon floI fr dr:ri'uri

::u'irlunoaua:fi .:uro daldlsril su*nttdltn,t

oura{ atoonrt-ottlt{ n?1 ttlJ1urta{tl1a,dl*r"utoo

drri:-rfifi nr:ornrinilrnr:oirl 1 6onr:d'o-su1o

oiru$ural nr:dfrdiolalotutal*a: ::ntnr:oilal

:lt;?nGnrnlunr:ol:.Ln!6iq1 o':outa't"'""

nr:rnd aulrrirui:lnr:cir rfiu6io o dr'1fi ':nr

q ur a l a-!!r u q-n dqSnr : tf, s ll a I rifi nr:irr t ln tlr i
Rriir"'unnqio'rfi o:16onRrfi 6uioki6 uiasurrn

dotn.or*t'ao,d utri'rl:l:r: o ur I o':orrlriluuuuti

*ri*eifi dfi nr':1uu:':u"'rlciiuarlqrob{o'onr:riunt:

, uu oin'tnrirr*"-.eir I outal dls:riau6lriuo au

ii*',ir.t4n.rr-"ar*1oqi?ucrutos$a:nrttdutt"utu't

riofrifiu3rur'r6'n o i::nr:la':m:to6autrar *rrT i:l

nr:rir rfiuiio a drldl'{ralura':fi oi'ld

'1. Io n afi nr:tilurid'q-flunerrtaglort aI

ouraitd6d sq ua: nr:o'o?udr:-t3nr:a tir':1:n r:'1"'o1rd

fi!qutal
z. nrr,dos,r.r.oIdtrirriu'iraifi nr:eiaIria

nr:oo?uhl olqlwo.:fi l;tdiu-eniun;HarJ::Iuniqr!

d::1tilunr:duntri uu?ifi nr:

3. aYliYll d lfl:rrg fi o ua I n r:ti a l::l'ir
rifi nr:ar lr:nvir qrr ln rr I sutol o I nuto ':tuqiru

rn:rEfi o ua:nr:ti a'rlcia rir':6a::'"

nrr:d.:uretuta':qirunr:rlurird'l a'rir'rnr ulu
nllriuloluouraldo:nrr.rqr:dielrJ::6riurt aleuta':
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fiolnrlLi uoi16 a nl#al:r6n1uo:a,u nirouyd.:
?i? u rfl 6 a16i rda r.iihi o-.r u"uria #uiiugr uu n;
nrrufi rurn ulohJarnrr;d{r,nnulairirunr:riurirfi

lunr: ::naufion::loiruoirr 1 rilh.iuduou ua:
hignrirhflrilunqr*i ua;nr:rJfr uhnr:rr,:o6fi n o rjrr
tijunr,snr:unrlrdorrerwo{o-runr:lirrrirfi n-n:.rr
o dlunrr riJuo"rt o,r or"r ra,l o rrr j'anz a,: nr : rfl ua l fi 6
::lrilorutmsuacrih r.Jr uila.rnr::J::n au fio n::l
adrll:fiou "n rlriu arnrr:nl.:r,rt oura,rr a,, Ioin:
:J oo a tt:J:ir"u'[ qr snlr uro da lnrrizuur::u !!o:
finr"" unoiradr*riu nrrcd., r nur a.rd,: i q rucirlu
srolo:iuonarr'l firir ryir rfi al fulut-.: o r 5u,,
oiriu, rin fi o n::r rir u-oluio r*eir Rnil a.r rcio run n o

fi o:r6an::oYrlaul;fr lrrrourorqrufi nulouu,
rfi urlia,rn-!:Jrurrro,rfi on::l1u6io uo:gnl^r
uroo'oldr.rnnoriu:.J:gno!fi on::rt,, rrurlriru:Jo1l-u
r r.: fi o n::lrir u"o :r ru: fi fo o rly'n r u ah +iruz o ra. r :
n,lnrclua,J10irj,rr1iufi fi onr:1fr fi nruulrIehu1o oa
ua;,ir rilurhr,r:"rfrJrurfu g nruoia,rnr:l a.lru- ru,,
un:nlrlor"alnl:oilufi on:a nr:sir riu6iorJ::,ir iu
(Occupational needsl :l l] ttzlR.:t Lt fl.t r.t.t rn? o n ltoja 3

r n o n 
t 

u'u6 a fi o n ::l rjr l-o :.j I n ru nulo fi occupa-
tion/actvitiss i na on n'0.:n-lnrrl eial nl:uo;olr I
ri]uo"lro,:o"r raor atf:h u ttsi a:nu

nr:rir rfufi nrr:d,loura,:1ua.:orer:iuon
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fi,: n ar giu o a n' ludln orsiua a n rir u1T qj n rr ru fin-u

rrulqn:a o:"r nt:undalR:a::Ril [a;n1:uoliu
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a r r:dlnr o ul a.r. nr : rfi ru nr :ri r r,r rir fi z a Iir l nr u

loieir tt qur a,r (i ndepende nt f unction ) ar o or tldt I n-u
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6l f:"n ur ua; n r a I n:'r fi uurlrir: o:rir r n R.r r nodr.r

hidrj r u" piiu nr::-n urfi sr o r, 
"r 

r, $nrd.:r,. #q
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nr:oiofiuloo"rloirra,l uri.ir og ri r fl., fi,r n.:r Llrn n oir.r

sarielur::erfiarrl u oit ruc dfi l,.ifi nr:i l-u o rir,r fin
fi r n r:rir n q r*$ n r r fro n::rrjr rio fi niull un-o ri
o"rniirrl:Jr.J::rnaiLi'lua'lnlo:fuaan aloltna
d,:riJurirur-rdrluirnrar:iuoan 

fl o6oiruun::rzar
nr:dl r iadrur 6od.:n-unn:riu,, ,dulorn ga%

1a.lrj:strn:1r uriiuyrrrflraff nxu'. dlsaulu6al
tomrr;d.rlnriuro:riuua:nr:o"ri.it: riuzarR.roirt.;,0

"-r 
rfu n.rrfrorr., un r rilr rr 6"a,i.u6.r fi6vrGn ooia

nr:cir rfiu6iqr a,loutr sua:nr:oua{rJru {finr:
rTaairi'aulanrs ri.luLilriir rilrr rr u r dn rdol
nr::d,: rquro.rlunr:oir rfi u6i q :rdrriu unrnrrr
n::6 oiaiulunr:?ir fi o n::rr ar nr:inurnr.lfi on::ri
rirriar a r o oio,r ul6 0 uurj o,: rilun lx d.: yr r riuu a: nr:
fr riruirr:ro.ro:or.la:-r :rlrilnr:uiufi fi on::ri
finrrrurroua:ilo r u tr g orr er nrtr: cia I nl:,r o.:
ri:"lr::3nr:u a: n: a I ni:r o,: liil linr: ri]rulrlnr:

oroo:,:z".wri:.tnr:16onnrr:drnrd6ulo,:1i1ilrrlu
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inr*rdr:.16 uuurJ ardfi uurLir: rrlr:aufrifrinl
ioua::lln r ud: o a! flua 

't 
qri rl rr I tio': nr:l a'l

diruinr:lvrarrndu

lr nnr:f, n nrnrrrL eio.: nr:a ol 1'rJr li er tuoiru

nr#umoulaluari6u lufi on::lnr:c'irtfiu6ie! Trzl

a oiru 6a nr:ouaor tan (self-care) n1:li'li'lu (work)

ua:fion::rrrrir.J (leisure) Io tnr:aunur n eir:

(Focus Group lnterview) nit-rd:Jrl6crrea 5 nu ?{u'j'l

luqirunr:o ltaoutal d:J: lfiorrl Eiolnr:

d.rrn..t*rao lurlr:udu nr:i:.Litnruorrr: nr:

ir:J:;mruur nitg!!aq1n'lr{ ll" rufi orr siaInr:

d r rr rini tr dnluoir un r : rsi i nr u r n c nr : tdr d.l n

{qoq rn-rouluriruua: rfi aufrul uo:nr:tGurrl

fi r ain':r rsia'rnr:dlr'{r!nn nlnffio luoirunr:
-Ar{1fl':n ( 1!onutr'{o !1 )

luqi'runr:rlrlrufirJ':tL srlr:nfi rfi on::ru

lqioir sotuta.:n'lrlo rroifirXr 6n o lrir I ru6 arirlri

lurirunr:q ua r{a tir nr:rirnmua: are nr:loiuat

ar ur : ru'rh uhi m lr:nrlrtaioir s o uro': uci ti a n fr o:

dorlr"uraoluEirunr:oorutiu fi:hurdanfi o:fr':nr

Lrnnalnd6q u o t ar lr:n rir fi o n::rtsiur ': 
iir ur'ri a

firltpurlunr:rlr fil n.t:r: cirun r: t6 an6ol al ua:

nrmi:-riirulfaouriu Iou:uudrritjru6omnsialnr:

ortr:rirutv\fi aornrinfi on::lirl-o tunr':"r'lndu

a.r ri ::n a u un: rYn r*: eirunr:q un n ul ol lueirunr:

rrcirnru nr:i! ::7l1uu1 nlloudf,lnrn nr:trir

fr':o lnoq ln'unulufruun:tfi aufru) ua:n'l:

rdurrl 
"rins:nr:{rlru 

tuoirunr:16 a ndal al

nr:o'onr:tiu dl fi n ru dr rirp eio nr:tir fr o n::l nr:

dr tfiuiiol al{th u6ol rnn'u

orn nr:fin l*tnru oia': nr:r a 
'r 

ry r 6 cio nr:1ri

firi'r 16 o rrtd':rr o utal unlfidu lufion::r:nr:

rirrfiuiio r''t 3 oiru 6o nr:ouaquto'l (self-care)

nr:rir.lru (work) rtatfionfi$lrr:'ir': lteisure; Iou

nr:aunurntil (Focus Group Interviewl rildtJru

6ntrt 5 nu rT u'Jt'*lirrXr6ri:Jr g6q tnrsio'tnrl

bif J'rr:d.tlneruraiufi a n:m nr:air rfi u6iooirufr {rJ': a

iilt-mr 6 o 1.n1:n [aalutan :Jft n oll:lair u nr:ocl

ii rr oriufi z nqrtnx 2549

nr: rfi ar n-u ur naruat,ti', nrflt'tirir u nr:uei lnr I
nt:6luoinl*rffiJnru nr:rrirfr':nl un:nr:t6ulrl'l,

a'.rdoirr 1 lulrtu 2. qirunr:rlr.:ru ::na:io"rt:

nr:6uuuo; uarili ttd: 3. eilufion::llu'irl lou

' 'ollucirunr:oun1^r ux't tul o o a { n1l tx u:11 u14 
': 

vl'l slul

sruloi rirunt:rirltu un:fi on::lutlir.loui{rn'tt
rfi olfn-r-l: u rilunr r: ei o n: o u n ir un:t rulurio u fi <o

Ioury6eia.rnr:nrurira116oornrinfi on::ru ru"o1u

qYruqirndm'u

o; uXu'jrrs.r ritJr u6q rrtula;r-lr fi aia': nr:lffirJr I
d,rrnerulo':tdtueirunr:ouuc,u,'uodugtu tdu m:

:"utJ::rruarr.tr: nr:i:j:l:cYlruur n1:ortf, qrtnlv{

runr siolnr:drtrr fiduluoirunr:g un arur uo dd':.'ldut*du

niunr:uir#'ror:nr:rir'rrufi {ilrui:I-lrrrY.:lrufru
nr:crtraf.ud.t:rs.J6.:nr:16 andal a': nr:d-onr:tiu

ua:nr:6auuo:':ruaritl ua nor ndqr 6 u"l sio{nr:

lfi 'rh uriruet-rrolloieirufi on::llrruirlqiru Iou

qiorrn:n:rudrs tr16 aornrinfi on:urirrioluoiruo"ln rim

or rfr*n't t d o r,. 
" 

ur a I ua I ljd ut o I drJ t u o'dttn"u

nlr r oio.o nt:l a.t vl'.1drh u uo: rgr 6 n' ro lulSlns ol

r'rnllvr ufido6aiourrrm o',n.:d',tttr'riarir u rui a

nuun;niu6lduadrilnr:d'qAulorraltiirliurrilrXr6

uoirirIir {rJrI r6nfi cio'rdInr{rJno:ar ua:hj

er ur:n o-al-flulo raitqi nr:o'o&u1o6l rilul a': fitlnn:al

d'{qr'radrlnr:6nr*rnrunrlr:ntuoirufi on::lnrr
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"u,, 
.l umdon.tldur a.:dq u n1u 6ir ufi o n:: r: n r:

<ir rfiuiio 3 rilu tei$ri nl:qllocl tan (self care)

nrtGuu (work) ua:fion::lt"nd aur d aulo ua:
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cus Group InteNiew) n"uriounr6noafiaanfiulu 5

nu ryir fiouo16n o afis6naia':nr:h-16nd'rnr

quta.tlucirunr:o un otuta llrnfi ro tta:eialnr:

d'rlrrrj6u 6o nr:inrrurlsnitrinrfi alri1d'nru

ifi nncia.:ua:n:alonlnr:inuurnfi 
ao un:1rir6n

a ofi a6nki rilunr:l urin:al nir ua:1ulu"

ci'lriunT :fi ar:r*r fi lnrtdl"'rc'uta'ttlnt

lidul a l filh uh u nr:lrinm l rir n q ci a:J fi &'ln-urf
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nr:er:?o;orndordond gnn:v{'uludr{nrurdorfl u6,ari,rdnr:rfi od'r6oo
Measurement of in vivo activated platelets as a thrombotic marker

crrini r6arnrfiluqa*

rn6o16oo (ptaretet) rilurio 16 a o!fiord,:
-t;r

n n fltT,t?lun [1nt:on Ioun']:Bern!.ta1nd?u
ltlerrjararJ (cytoplasm) lalrln:nrilalrri lmega-
karyocyte) rn6or6aol ifirrn6ua untarm:nair,l
IrJ:6ulciriaulrn ucirfl uuuei.:s:nrronfl1:Tnru j
sfiofi fi irnsian:::Jrunr:u{lo"rta,: ri oo (hemosrasis)

Ios n6rnior6ao fi in rru;t:lirrn oli fifiruu
vilaolrirl (biconvex) firfrrijrqurinnri:lt: ..t 1.s-

z.s hn:au urirfit olrn 6o 16 oofi ririiru6 o nr:
'fr rdoo [o u aor:"r'[un a ao 16 ao dr ulun::rrunr:
ufi lo"':za.:riaohi6riu un;rirulnsl#r.rntuui.lu:.r
rolrdorunao16aolusnrr: n6rnfiq16aohirnr:6o

rirn&u endothetium I a,:lr o aoriao rdol:fiourda
noaor6aoleiitnrrlliulrauarrH gfu subendothe_

lium ii{ n1u n: fi nr:o a u aua.llo I nr: gir I n-au

(l.O FDrinogon

Subendotheliat Uatrix FrJteins

hemostatic ptug ao!fi.u6aolirrnrfilaii:tnrurfi slrzt
rfi atrir6 aoy aoltn n:culunr:f rlrrr?airnie16o6l

lunr:sirl hemostatic ptug 6o eill ptatetet ptug

di fi n :;! r unr:or rr ii r o-u oi d'

1'1 ; nr:rnr:6ozalrnfioriaq (ptatelet adhe_

sion; Iournfi o16ar srlr:notrnd audrurrnr:n-lrrtu

subendothetium I o I n o a o r6 a o fi lSrr ru# 10.:"u

nlruritnru lvascutar injury) Io u ol fu nr:o'l n"l rir u
ooanrtouairu librinogen r!O! von Willebrand factor

(vW| rfluiiifru rflo,: or nuufir rn io ri a oo:fist'rr-u

lhlilt fibrinogen lrar von Willebrand factor 6a Gp

llb/llla ttn: cp IbnX / comptex orr.riiro":t 1: fi t 1

lonorndrnfio16ao u-,r ar lr:n ftl ri'l eiruo o n or ro ulo-
Iousr:,Jiiru cp Ia/IIa

Ptocoagulant

Aggregatlon

Acllvatlon
And Release

Gl '""

tr fi t raornr:rnr;6ora,rrn6o16ao, nr:n::siurniot6oo, nr:rnrcn6irl1o,Jrn6o16aoun:nr:r.la-ler:,lolrnfio16ao.

' u'u.lifinnnrrfiraf,.rsnio.in nrnirrrrnfinnr:unrri nnernniionr:uxrri ! rirurn_uriu.rlnri
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(2) nlrnrlqiutnfioraao (platelet activation)

-) d a
n'ru110.ihtn00tfl00 n'l:uotn1;ntlvl n a0ld ao ltfl?

rnioriaofi o:fi nr:ul6uuri a'::rJir':rtn;udoi'r ea"'l:rJ

fi z niarniud oense granule *a: cr granule fio: 't

:r r duor:.:nnrr uo: no iiosJs'r: oln Granule

ifi:c ofufi z qunmx 2s49

1or:r,:i ty lour,{:iir ADP o;4n dauoanrrorn

dense granule ua:fi nru *r ri'rglunr:vlrlrirn 6o16 ao

rfionr:rnrlndr: ii?u p thromboglobulin, platelet
J

tactor 4 $a:'l uiLullu alnni4fln lo1n cr, granule

grJd z uaola'nuru::rlfilrniqr6oo nfi 1a1 un:rnf,oriaoinnn::{u 1e1'

o.t'rod t arri ::nautuun:un (granuls) 1o':tnfio16ao'?

1. Electron dense granules

ADP, serotonin, calcium

(l granule

fibrinogen, factor V, platelet derived groMh factor

platelet specific Proteins, platelet factor 4,

p-thromboglobulin, albumin, fibronectin, thrombospondin

Lysosome

Hydrolytic enzYmes

Peroxisomes

catalase

4.
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(3) n1:[n1:n6i lonrnfio16ao (ptatetet aggre_

gation) lilunr roi! nirrlt o,l r n io !6 a o 6n !.r r n ttrjild' 2

::oil6a primary aggregation riJuu!! reversibte

rfioduornHolal nop d,rleior n nr inr: dul a n

rn6o16oo dru secondary aggregation rflurruu
irreversibte rfr oyd.lornfi rnfi o16oo ai olar:nr ulu
a anSJl

nt:xa'n rn1n!nfio!6ao (release reaction

uia secretion; rdarnfioriaonnnrciuo:uira"r:fi ad

1u dense granule, a granule ua: lysosome aanltd

'lruuan 
tr:ry6irdfi fl osiarsa{un:rn6o16ao lu

nft!?unt: adhesion, aggregation uo: secretion

d.rluii ao o:rialrirfio riau ptateter ptug uo:oiarrrfin
hemostatic ptug durdoaourourunlirr rurdur6 ao
JJ'e-

Yr ro:1jn?1rJrnufi.tu (}Jfr 1)

unut flo{rniioraonfignn:v{u (Rote of
activated platelet)

rn fio 16 oofiur:.lrnirir dqlun::urunr:
rfi oil|riao (thrombus formation; thrombogenesis)s
fd.).,routnnotaaoytnnnt:oU (activated platelet; o:lflU
ao fi n"r-xfi il11fii fi o A r., !6 a o (thrombus) Io u 6 o.t n nl :
rn'r!niirJ?lanrnfiorAao (rJfr 3) ejar.Jlnrfi rio16aoarr
r rir r.: r il: u a l fi b,,l ::3 u r fi o duo r r: ri r oir.r o-uiu n r :
tnr;neiu ol ln 6o rd oo5.:rfluoo 6raiularnr:rfio
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riaur:au"a (thrombus) dl ria ur:o l:t-eia3o 6l ri a o
e - lq - -r.rn0!!notuturdurfr aorurolrqjrriu unoo16oorirlo

ua lri o a o ri o o qri a l o'.lrfunr :n :: oiurn fi e 16 ao u:Ju

fio:JnG o:rir lrd,rrtrrrnd iir dqlunr:rfiol:nd
rfi u:rialrilrfrl6oo6nnnrurfio toiuri atherosclero-

sis6r, coronary vascular diseases.e l:nloltfur6oo
ita{ cerebrovascular diseasel0 un:I:nlolt#ut6oo
du1" '' uanornnrr! thrombotic state ri.tutunr:Finrr

r.ryrrrmrosrn fi o 16 ao5.lrfl uulrrlrudfi dqlunr:ao
r]oo"urdu.J0ianrnfi ql:or-rhtn:nr:rfi o6r16ooo-.rr.lsu

J-
rn no tn 0on n n n:iqr-u (activated ptatetet) 6{ lilu
rfl rr'rm tfi fi o':ud-rfqoi anr:in url:nzaru o aor6ao

Io uroltr:fi o ao ri oor.r"r1ofi o:rlrl:Jrinr:rfi ol:nrirlo
1u::r; rr arfi drulr lo-finr:6nsrrfioduunlr u

rdorri#fi nrubus;6r rnr:lunr:o:rourrn io16 ao
e i)-ai
fr n n n:r d'ufr r fi ofi uluir,: nr u rfiadrrrrlfhnr:ri,:d
n1?: prethrombotic u;a thrombotic state Iourdalsiu
nr:6nvrluyrrln6fi nleirso,rtritfi u.ir rn fi o r6 ao

fi nnn:co-uo:iorrrls'lLn-uf n-ll:nnr,ldlr!6ao(vas-
cular disorders) laittri unstable angrna, peripheral

vascutar disease uf,: stroke riluoiu o-.:tfunr:o:ronr
rnfi o16aofi nnn:soiufi rfi oduluirrnrs 6rfi r.J*Iarrf
ri,:luoir unr :ri ldnl:[ fi o th rombotic disorder
ua:nr:rj:: fi uif, nr:inur rfi oiJ o,r niunr:rfi o rn 5o 16 ao

nnnt:ou

uso,'ius'ounr:rfiodrriooornrn6or6oo 1n; rnfior6oofio{lun::unrdaoorrr n6 1e;
rnfio16oornr:6on'urqnd!eJu-'rraoorfiaofiro-irorTlriun.o ra',:olnfurnfio,6r"r,3";;r;* i;;
nr:rnr:nii:ualrn6or6 aoluriau6r16 ao'.

;rJfi r

r32



1rlfirmnfinnr:ffindliurl ri

n lrsrx?orndoraoqfi gnn:voiufi rfi oduluir,rnrs
(Measurement of in yriyo activated platelet)

ornnr:fi nnrfi rirulr nuirrdar6onr:n::oiu

1 a.r r n fi q r 6 a o o : fi n r : r rl d s u u :J o,r r fi o dutaiu ri

nrlrjdrru:la.raJir.l,rro.rrnio16 ooorn:rjir.rnarrijui

pseudopod 0uaanlr finr:rnr:ndrLlalrnio16oo

uo:nr:nn'lar:fi atinrululnfl o16oo o-rriunr:do:

or:r olr:l-:rr rurn fio rfi a ofi n n n:: Eiutuir.: nr I
Liiroioaoorn:rJirrfr uJdsuu:Ja,r 13an1:o:?ar.r

a::fi nnsn'raanrurornrnSo16aoinnnreiufi snrr:n
rlr1o" uqia rirrl:fiorr r nr:o: irlfir:Jd ruu:larlrJrda

-L.rndordoonnnr:qi1.niuer"a.l arq"un.tr dlurryun:tdna'o,r

fifinr*nrns.l niu electron microscoper. eialrrrtL.jr

o"r rd lmart<e4 d rir rd a fi a u a; ar:lr rnrj.r dnr: rfi o
e e.tn8oLa0o nnnt!ouluiinntu [o 6a nlfot:?ovYt

sr:fi nnrn'laanrrornlnfi o16oodnnn:seiq Io u

ar!r:no:rolaitllrdoouioflaa"r,r; niu otatetet fac-

tor 4, P thromboglobulin tlng thromboxane 4215,16

6.: uaii r nr:q:r o ar:si.s n .ir r o: i:l::I unflurr ui n-u

ueifihilqiirnrufi tLrrhlrlflurr,rnhfi n rda,rorn

riadr n-onrlqirurnnfi o rriu riueloulunr:rfi u:,
B{dno:?n, i-r'nr:o::o ooaoou6li'nnr:iro:r;ri
rioXn

ou6r:h ol"uloifi nr:6n ur rn rn arfi u.r ri
A.

rn no ro oo11n nn::ett-'q nl.ir nr:6oaio niu:;r,rir,l
rnfi e16aor!a:rqaduru.fiua ao16 ao (endothetiat ce )

dlriluno6:lqiu:ro.rnr:1fi o6lri anriuo; ardull ro1n),yrauuu ?tnnotnaor?iu adhesion molecule fi o;rso,t
aanrfi arn6o16oonnn:rsiu unrldfr nr:riurw acti-

vated marker afi ond.:darur:nrjld.jr rfi onr:n::{u
rn6o16aorfioduluir{nrs Iurn n n o-r n iir rd a

i6 rc olYufi z qunnr 2s49

. e -, 1
P-selectin notilul :6uoxt.!lunai selectin familyl'

Ulnn:,:L:Un Platelet

extemal membrane

activation dependent granule

protein nio cMP140 (granute

membrane protein) Io s:J nGIrt ra n ao",r n airror a dfifir
roluanr4run:ua (cr granute) ua:rdardl WeibeL

Palade bodies t a.l rqa {:.J Hu".! rdut6 ao'" '' tda

rn fi ordoonnn::oiunr.iro:fi nr:r:J6tuu nlnr:
uro.loanlallrurnnfl P-selectin Io ualdr glr a d

lurd afi ln fi o ri a o "' o-r riurd a rn 6 o 16 a o n n n :g qiu

o:finr:uaolaanlo.lTalrnnn p-setectin fr rdafl
lnKo 16 ao rfi arlr r.rrirfrriluet"'liu (recepror) rhril
rqn {rfi o r6 a orrr?rfi ofi rlyr:$i a unrlllulsyi, oi.:fu

nr:uso.r o anfirfirudul alL: lano p-setectin 6.lriju
- , s,

qri'r ri r fr 'i r r n ff o 16 o o n n n :: viu" n r :q : l o l"oLi r n n n

P-setectin arlr:no:roiolqilo t1d Illulnnuo o

ruauG u a 6 s12 ttnc KC4,3,. 6ngl"radrlnr:
,i.ar-luouur! a{na ! rA cp ltb/ ta comptex fi!3r?nr

rd a{r n 6o 16 aorfr arirurird riluo'riuihniub,luilr+nu

(fibrinogen receptor) tdan::lrunt:rnr:neir:za,t

lnfio16ao nr:r iauu ol uo:uaor a anta{si2i!
ft riltr4r.rilurou oi,:n dmdsrlr:nq:roioldloa
lri'lnlulnauaa uaudrad p Ae-'t?s^

m:6nrrfl nal"unu'irnramsneiur altnfi o16 an

rirrfi o16oolJrr lptatetet-teukocyte aggregate) fi n1]x
a"ryiufunlrirdiri rn 6o r6 ao nn n:: ciurfi odu
luirrnru" ler u uno,r frnu :nr:rnrln{l,no,:
rn6o16oorirrfi orfi aqrtrrqii::Jfi a Iou now cytometry

,eri'rrlarn do rd aonn n:!oiulo uldr:oliu o:nu
:lSrLrr*zol monocyte-platelet aggrgegate [Bs neu-

bophit-ptatetet aggregate loiurnnir rn fi o16 aodhj qn
v Aq--, -ntsqui,t txulufl ?n2!otJ
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MONOCYTE-PLATEIET
AGGffiATES

coirrRol THRoi,tEnN

nr:il''urdar5r 1dr!'ilri ?ufitflu acute coro-

nary syndrome hjrfi l.:ueio:fi nr:rfi ldulal hoto'

typic aggregation vria nr:tnr:ncll'ttaltn6ot6oo

rvirfuusitl:l'ira-':fi nr:tnrln{l::u'irItn6olt6oon"u

tfi otiaotrr (heterotypic aggregationl rfi uducirulu

n:gusr6oq q d s; nr:rnr:ndll olrnfiorfioon-u

rio16aolrrd o:tfi odurd arn6o16ooqnn;:oiuun:
Y.a

rJriaun'r:ff otilu granule oan l nlnuulnaola0q0:

rnr:6otfi qt6ao1rtlun:lusl6oo ornnr:iousiol't

ruirnr:tnr:n{l:ln'jr.:rn6qr6aoi!tiot6oolrr
ailneimu-'rf, 'ttt1:ntfi odutunrrlnr:o"ntfl !(infl amma-

tion) rilud Iqut'{u'jrrnfi o16oofi nnn::siu o:inr:

u(o'!aon1B.l P-selectin lufi rtnfi ot6oo6': P-selectin

o:i'r:n"udril 6 o P-selecti n glycoptotein li gand- 1

(PsGL-1) d usol a anlufir rsadtfio ri oolr'l

nr:,i''rn-uqirniilla;rht}in.trfi uduro':n1:rf, o{oon

lai CD11b/CD18 (Mac-1) :.lutio!6oolm* 6so:

d,: rair nr:o':: n-ur a': rn 6 o 16 o o ri! rfi q 16 a ear ? rfi du

un:nrrl dr fiql olnr:tnr;n { lz o't rn6o ri oofru

riot6oom (plateleueukocyte aggregatesl lul:n

i rfi urri!r o ao 16 aer (vascular disease) nnaril aryr

lo u'truio-ufi ir nr:b{ recombinant PSGL-r lu{q{fr fi

vascular injury dlo:6'l niu P-selectin lutn6ot6 ao

Ljrirtrdrfi o pt"t"tet-leukocyte aggregate !la:B"1rl1:n

aolanranr:tfio myocardial reperfusion injury loi

oirriu6'rrilulrlld'i1 platelelteukocvte aggregates

droc tilu marker fi fi nlulrrhri:lo:'ln$1 platelet

activation lrnn'itnr:uaolaanlJa.: P-selectin

dfi rrqndrdarorn rnfi o16 aodfi nr:ro"':sn:o anlro:i

'- rrqnii dlnrrid'unr:tqrau |rjtnqa P-selectin Ylul

o-r n dll raon da.: ril nr:6n url a,: Michelson

rua:nrwt' d.:nuir monocyte-platelet aggregates liJu

marker fifinrr hsianllol?nrl platelet activation

lrnnit surface P-selectin ua;nr:fingrlal sarma

$a :o o{:tt tfi u rn"r] platelelleukocyte aggregates

1u1' rl atnerotnrombosis !Ln: acute coronary

syndromes1oufirnr:6nrcrluti rudrflu acute coro-

NEUIROPHIL€LATELET
AGCREGATES

CONTROL THROI€IN

;Ltl ;[tl
LO6 GPlt llls FLUORESCE.ICE ---'-'--*

trrJfi r unoln'nuru:aalnr:tfio monocyte-ptatelet aggregate tld; neutrophil-platelet aggregate 1utn6ot6oofinn

n:;{uloult'r:aliu rrJiuutfi rr!ri! rn6o16aofi hinnn::siu'"
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' rininr*rrlilfi q n-nrizrimurnrsmrirufi n (fi nn::rttlfe)
n rw rn nfin nr: uyr n f lnrirn ariurilllnri

uuur!fl unt:ei.llfi u6?srso{{t:rrnr:
f, 1u fl. nilvrmnfi nnl5illrnsi

l nri n s r 6'rl rfi tr.rl N ri

rqnn: lorrqarr{u{

nr:6nurnfidir"o nrl::a.r rirri adr:rotrtluuHunr:
drrfiuiisrrlo.rdr:rrn,t:fl1u n. n u: rn nf,nnr:unr ri
r:nrirurn"lrfi lJrri,iru?u s7 nu Iou!fl un.t:6nnr ii,rih:er
roSa.ri afr1.i 6a uluaauorriuuu!rHunr:drrfiu?indra"'ourln.:

urdor:rmldalnrdaln-rrondrurrn:tttluuHunr:rir rfi uiio
riolndki ryrirnrr;ri1u.nha.:nrll6ua:ioan: irnnr:6nur
irnrr:fnun€ rs r:fi riJuri'dorhn"rg 6a niiln'rorjrrrhulrqj
inniru,:\11ufr anr{u? nei an'tl4.r,r'r1r nr:uaunn-lrn:
nr:fir r:nruorrrt irn.rdldsi:u1r.rr!::r.rirI o8.oo-12.00 u.,

13.00-16.0011., 17.00-18.00 u. !!n: 20.OO-21.00 u. irHilnr:
rttru 1z-ro f,:fu .:riu; o5.oo-o8.oo r.. 12.00-1 3.00 u., 1 6.00-

17.00 $. |!n: 18.00-2O.OO u. irriufrl{o: ::d.]iu (7 r'?IrJ{/

iu; tz.oO-to.oo u. !!n! 2o.oo-22.00 $. rhr.r:"u riumurnr:
(r f,il!.rliu) sni 22.00-o5.oo u. 1Z r'rllriiul
drr:"unr:n"neiou urinr:6 n sr n ir dril r: sio.r i n r: riun ir
6ndolj lciH ndkifiri.rdirrin fi o n tr:.rfr uin er rr:o rlrlJld

ifi rc ofifi z qrnnu 2549

d.: r sir n rrr sl slu: nirril'r:rgnr:m u n. nru:rnofio

nr:urnti rnrinsrn'a16ILrluri kilutrilto.rl :rn:rfl o.ln"u

un;drrsir:mnrn

' rin6nurl'qiid + dlrlrirrinursrsor:u-r*fi o (fi an:::Jf"r!-n)

nru: rrnfinnr:rrnri ruriyrsr n''o rfirrlrari

nr:fi nurnr:il:vfl rufiur{ildfl o{erltav 
lio

lunurJn6rir'rorq
rvfl dr.i 20-60 fl los'l#uuuyrqoou

Chessington Occupational Therapy

Neurological Assessment Battery
(c.o.T.N.A.B.)

roGrl no'lrir

nrrFnurio'r,o:'.rdi'r-on:;nrrlrfi aFnurnrrU::mu
a- niuf,r o.r qlr ttn; i oluerurl n 6 rir.rorq::u'ix zo-oo 'rl

Ioaldrturrogal Chessington Occupatjonal Therapy Neuro-

logical Assessment Ba(ery (C.O.T.N.A.B.) d'tu?u 200 nu

H nnr:fi nntru'irorr srrr:nqYrunr: ::6nus" yiufiioiqn

rn:iolornu n6nrito'ru 20,40 il 6nirnrirorq+t-oo
il orir.lirildrfrqnr.rnfi 6 1ct = o.os; un;nrumu:ndrrnr:

::aruituyr"ufi orqrun:i ar o.rrxsr oun:rnru{.u o.rnrir

oi u 20-40'rll i nrr! uq neir.:niu tqinrrr:arlr:nrirunr:
::snudfu n"uiroifl r!!n:6ora.r rwstrlua:r,r^rar.rrl.r:t ornrirora

4 t-60 iJ in2'rruongi"nn-uadr,ririudrn''rgnrlnfi6 1cr = o.os;

a n n',:6 n nr nf.: ddhiui u.ir or rtfi H nsianrrrimlr:noirunr:
rl:cmu#lr-uf,loierun:ia Iodunrirr"aflnqjnaueiu (20-

40 - ) o:int't!m!1:nrirunr:rl::muilyrTufiio.lnrun:ia
6nirluniirr"tnnrrnu (41-60 il) un:rnnrlfurnarQ.r
o:fi rmrmrn:nrirum;rlxaludiLyr"ufiiawtn:iolriuq nrh.:niu

lunrilia rllrqjor ouer''u uEio:uq neir.rnirlun6i!r-unnr.!nu

fn6nurfrfrlfi a mtrirrinarornn::l-nrfi or 1fi on::r:rhl-n;
nru:rnnin nr:unr ri rurir ur n''rri r rL,rl

n r: il : v aru #rufr'u dt o.r n ru n v fi o1 u{g,r o rq
Iorgl#rtulnnaou Chessington occupa-
tional Therapy Neurological Assessment

Battery ( C.O.T.N.A.B.)

rio:reii liornlnrdrd

nr:6nr*rdiinqrl::slri rdoinr*rn':rrsrrr:n
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ir unr: :: aruirx-uf,r o.r crr *n :i o ti o r {gr ar q1n r
Inl6nr*r1un{ln'rorjr': druru l89 nu r .:DDnrilu 4

n{rnurirlorr 6o ririoru 60-64 - dTuru 50 nu rjr.rarl

65-69 il d1q1u 50 nu dlna'tu 70-74 il dru'tu 50 nu

un:rirrorq zs 'rldutldruru 39 nu Icrldurunonou

Chessington Occupational Therapy Neurological Assessment

Batt€ry (c.o.T.N.A.B.) Hn n'l:6 n$'l l ittltfruln:ttuu
n lr l gt:r: n irunr: :: rr us'r: ri-uf,T a i qr t,n t i ot o.:t"': 4

ndr:oruirirraiaun:iiruritxtuumn:Srutrirn-u 29.881.033,

29.38t'1.09, 28.00t1.84 !rn: 26.6412.30 o:ttuu orliirriu

nor,.R,rdli1un1-oooririrrvirriu so.99 js.+0, 44.17110.84,

53.70113.92 us: 69.4214.46iu1fieT :Jd16' riortfi!urfi uu

Inuldnr:irnn;fdaXnlollde66 ututtiptu 
"nalysis 

li!! one-

way Analysis of Variance ln;nr:ito:r:ri Hnqir.lodrii
-.- - )
riadr6'rgriolfiqn (Least Signifrcance Diflerent; LSD)

d::n"rril*rn'rg q, = o.o5 vtxil n:ttuunltlnut:nriru
n r: rJr: sr u s"r t tiufr o.:otr$n:ia1o.l Iqin;n sjl o r ufin rrl
$nnrir{niu ant{u1uri?.!o1u 6o-M ' $s: 65-69 iJ hiin'r, !
unncirrn--u d::n'urir trri'g cr = o.o5 .ixul'ln1d1'i1un'rt

nonoutruiriorrrronqir{fiunndr.loru Han',.t6nu"'"itd

uno.rhiriu'irria{glorqiarqlrndu nlrlsrlr:nd'rrnrr
:: er ur'r niuSl o I et r I n;i a o : i uurlfi r: n er n': o"l fulunr :

dwirf, uvlsrtnnlrlo l{slaru6lnr:olrir6lnllarlr:n
drunr::J::srgfrivt-"uf,rtorq'l$n:iofr nns{dra t:il lu: r
hi::rin::rirfi grfi'r-rte 

': 
[2ni0!lou ci n"r nr:o"ser':-R 11aifr

r:orrfi uun:'t'titto-ulsi'l-ntou un: oonullq n:nioirl 1 riludu

. rinfi nurfuild I rntritrinrrarso:u"nrfr et (fr nnt:rriluin)

o nr:tnnfi nnr:unnti lrrin miarilllnri

fi nurnrrrl#rufrud:cfi 'ir{nrrilerilr : n

6'runr:\dEurdu{ttaunt:{ilolnnl:

lo.tfr ulu16nfi iinlrruunlt:'olnr{nr:

ldEuorq 8 - lofl

omrnr doutod

nrr6nlrnllfr::vt"uf, ::lir':nrrlnrr:r:nrirunr:
ldiwfi IL.tm:mrirmnnr:r:o'rrfi ulur6ndinll!nrio.rrtrlrr:

lii*arq e - to il louldn{ln"eorjr':rin6uurlnl:':6uu

Isninr*ro1s'r:qun: drmotio.: dlvr'orir':lurj d1u? 28

nu n { l er''eo rir i ud n;ouki:-u nr:r q so u uul rd lrlolld
tluuYlf|gou Wachsler Intellig€nco Scale for Childr€n - Re-
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vised (Wlsc - R; lurruunoaor tj ardr*nflrdrn-rtal
nai!sir a dr{ i:;e-unr:1qi0urad a un: rieurd un !!ulJ"rn:011r

'103.75 10.251 rq€run ornnr':6nuroirflr,rt:'ir nrumlr:a
1n:ruu1 lunr:dr or n nrrr o r trlulut6 nd iorrru nri a.t
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un:nerrm r:nlunrrdrarnnr:r:artrluirh -0.178d.:$fle.Jir
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' rininrgrrXid a mrirrirurarsqr:u-$fi q (fi anrrtthu'o)

n u;rnnfi nnr:rwnti rrarivrur n"uriu.:1r

" 6l ly q era I o v
nt: GIl:?On1: lUl?A I IUT?9lu: V0lxl{lt0{l

nfinlrutru gilo.:1u gudorm t:
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$19:l flnan:

rrnmnom:lfnsrlufrn xirr"ulolruinnurnuq ol

lunuriarrr: l-lr{nr6ul1ni druru 15 nr. d.:tilutrnlrl

ln:rltnu{l druru 3 nu ttn! 12 ou orlldro"u idrioru

i!1l'i1.! 20-33'tl losldrLud"r:rnnrrlfrr nr d rde,r n':orn

rulJr ir:eo nr:1dtr nu o.l chistiansen (2005) lnurrri':filn::l

aonriiu 3 tl::nn 6a nr:frllinuroluto't nr:r1r':ru un:

fio n::r: arr:'jrr rnnr:6nurluir nfn':rulr lqJ allu

sutialnrr o".:rio16u.r1n! 1dt':nrlunr':ir':linr*rn*to l

I"or,oiu g.zg r'rll ': riai'u nr:rhlruleuts6u tt 75

ri':hrcioiu rn:fi on::llrlir.:loura6a s.+z d'rlrLlqioiu

4.rnl drrnrlunr:rirfi on:'lrrio a :rlnldiolrluenoir'ln'-u

o rir.: i rir ah n"'ry nrl rfi 6 p ' o.os

' u-nfinrnfuilfi a n'nnitrinmarnorinrfi n 1fi ln::rfru"o;

nru:tnnfinnr:rltn Ii lnrin arn'l tfil':1uri

nrrdi-l.tttuililistfi unl:ffnnl:nl:triil

u{'g.rorq

riuvnr fi'udoq

nr:i i'l n i.: di{o q rl:; sl rf rf, o rir I uu I tJ:: riu
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2r:sr:rnninnr:lmrt60.:l ri

n'r:a'on'r:n'lr13uilniu rjs.ror ulo r in"rldrir:ru:rr:riorn
fr rfr rrr-arr:rnrnrnru r uusi,r biuri urrrl::riun"nu: nll
d1l,tfiie (The Kohlman Evaluation of Living Skills: KELS)

un: nr:o"onr;nr:t3ud?uuflofl (Personal money menage-

ment) !fllrtiu nn'.rrrn:ru:ru;"oraeio-!6.rlrirhnr:oon!!t.lu

rtrtitl::riunr:in nr:nr:13ulufi e.: or r d.:i'rdr rfi unr:id'u

uri.lrilu I riuoou 6o n'urr:n rilunr:rh.i[uu ]:!iunt:
n"nn'r:n1:!iu dln'nr*ru:lo.:*urrJ::rf, un:riJunrrir:nrr*ni

il: n"r nr:yh fin n::l,ir n a.l tiakiullrl::riuuii'r5.:rirtl
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druru 20 nu rn',: or nriu6.rkifr uuurj::Fulrrh nr:rlil rh.l

uilaun:rfi r16r:rrn:16uo fufi aa.: rirrruurl::riu1 r,rr

rirnrrrrduJcr:rnr.!rirurdanr Iordruuurl:;riulrlhi
rin:lnrlrrdfi fi n:tlil,:mrynr.lrirufi on::r: rfo druru g

dru rirnr:fi or:nn r.rn'.:ornu'u6,:rlrnr: ilrj:lurilzrtllr.r
rJ:: riu6nnir In:riuserir u rir uu!rl:: riuhjneaou
rirn'rrlrioriu lunii::dr odr.: nirr orrrr;ll"o rio.r nr a

{uioriurlui d"rL'ru 30 nu

Hnnr:6nurruir !!u! r:!iunltion.t:n.t:!iulu
fsrorrfi nirldudin:l:n:.i rirurdorr$n:irirnrurial'u
lori6nuvrosardr od1ur6'lrr 1r = o aa1

' rininyrfuflii q enlrimirursrno:u- fiq 1finnr:rirl-o1
onr:rnnin nr:urnri llrirurn"urir.:1ui

nr rru #rfiud:vn irlna rrurfr olu
fl il::nuvrtri{9lu fiine rruarrur :nlu

nr:d rfi oisr:rJ:vdriulu{ihu
I:nmaoordooaro.r

nnno 4ioarr

nr:6nr+rn:trdiio orl:: s.r rirfi a 6 n nrr.rro.:r l fil yr-uf

::rit olrl16aluar::nu:ur,{iqun-unrr!*rrn:nlunr:rh
ffinhfrisarfihd:rnanaor6onsao umn{:y.:"oriurhri
rin16onn{aor"rorir.:Ioui6rionuulror:rlldi.ru?lr 10 nu
rnlod#hilwrnin-lrflrsluuaa munrl:r6olusrrrnrgurhn!,
un:ur.rrJ::riunr:vh fi n.l"n:rlr:drfu s66dll'lunr:ia"u6o
n:rldsn:dlJ:Jr:eyr?flrrifuvr-uf!fi sifi{ Hnnr.rintn rrn4ir
::i'rnrrrrdol*nr::nu:uri.!oui a nudi::o-unllrfi olu
(!::n :[r,i.rnufl.r s nud:;o-unrr!rdolus!::nu:rtd.rcru
rjrunnr.:un:3 nufi:: e-l o r r I ri aluarr:tnu:uri lnurir
cirunrraer!r:nrirunr: ::naufio{q: ::driunl,irndl
n'e o rir.r rirulu qjhii Jryn r ir unr:irrJ:,n.,r,o.'r.r,

flfi rc ou'ufi z qunrRx 2s49

; . - -,in't'lnn0uu'tun?tutglu.:. n'l:n$n:'rin'ru ttB:n't:non0K0trt:
-Anu!,nfl irDtl ou't! ltn9l-rlJvru?'lnBtn?aur.r 4 nuflionnl:n?l!

r, J ! ' -d'r !,rnn s lunrr[.i-n aolRodur.an dn 5 fl u qioin't:n?']

drurn6olunr;ld-noqnr.:rn.r ra: 4 ou oiarnr:nluirl1116o

lunr:ld:alrrYr n{r:n"ro drr 8 eu Eia.:nr:n'lrlrirl rn6o

lunr:orlrir rn:6 n a nu olo.: nr:nr.rrir rrt,t6olunr:rir
iAn?'r!fl:arnrfl .!n"r:turi'rs rir nl:lnaa fr nrj!o"radr.: 7

our 6 ulqir a.iln uldo n:nirira odr{l:fiqr&nsir:sr-radr,)
l. L &r,rrr € t

fl'tutl-1ry uJtRnl,]|n,]tutL lln: n.:tn']t?llylJ tu tzn atlju o1u

nrrr ir: vr-uf, ::uirln':r r ri olual::nu: rrri Jnuni! nrtiir
fr or"o:rl:rdr iuNu'iri nll e'r:r,riufnrll-r n oio riu (r = o.aa)

0llnlJllu qa-ufl1inngl

' rin6nurririld a srnrirrinurnran:fufi sr rfi on::rlfrr;nt
nrtl:rrnfi nnr:u ytri lnrinurn"u16u.:hri

n ul #q nr ri{ u n illo.r x o {16 n iu du r'r'r o r q

t z-t s iJ I:{r3uurfi :?ntiuruunrYrsil

d l n o rn'o.: d'.r n iorfi s,rlm ri

f'nu'orr rn'odo

nr:io"Irni{difoo ::nrrirdoinurr:Jiu!rfi u!nr:
lrin nrrirluErur a r::rair.rr"uiuqi ouriuo 1 u .l 2 - 1 s
-:ittn:iuiusrau nr!o,]o 16 - 18'rJ lunii!0r-radr.! 2ez

nur o,rtr,:6a uri:i n riu run l't u r o.6a.r n.ririuri urirrilu
ririiuoouriu druru 168 nu un:r-uirroou s,trJ d.tu?u 114

nu rn3o.:iofr1.i6a u!uqaunr!nl$iinuiunnrdrlunuro.r
6,:idrollr6al-u rrjrn"l 0.79 Hnnr:6nl*rrr:ir nrrlriqr*rir
lusrwasr:r.1'jrir"r;i oouqiuud:?'liuerou nrtin:rr:unnrir.rn-u
orir.:irirdrrirgrr.:a66fi ::o''r o.ot Iou16n:'lldidr.lorq
eir.rn"uinrrhinnrrirlunura.:cirrn-u d l H o nr:i fu n:".: ddr l
lfn:rr fr I nr:binrurirluqura.uo.:r6nr-u.iuso.:ndrn-ro dr.r

rl]a'lll9t1{nu

' rinf,nr*rr'ufld q Enrrininnsrso:l-rufi n (fi nnr:!i1Je)
nr*:tnnfi nnr;unnri rnrin mn'r rirrlrri

6on::rusrrdxro.:{g{orquil:ru{g.rorq

iorfi os nru d rm orfi o l o'.rna-o16s.:},ni

n::sfid 16an.rCn:

nr:6nrrluo:'rdi{nn ::n.:rirCodr:rrnr:r1r
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fio n:::: urr:'ir+r ar fslar uiori a': nr r iirrnorfio.r o".lrl"o

rir.rbrj {rurun{rn'ro dri aa nu Iodf,u!url::riufian::r
. )e

u1rti'r'rfrdnu nio'rnluu t:!!unn!:n"r:drrfiuiio 1Tno

Kohlman Evaluation ot Living Skills : KELS)

HnnT:ff nlj'lvtu?"t o'tnn'r:m:2nn'r:111n0n::!u1u?1i1an
- -zRflnB'rul/n.:n!n r J nlnr:tJUrlJ?1! tfl $n oIfl :r"gd qun6iuk

c$nfru r{'tiyru tiruuu-'r'sa oondrn-.lnrr' riruru o$nn"c,ir{u,r
, , ' . * r,! -nDtllilJtfl a9]1 tRlltu0lo{ vtuu:nJfl::o Tall0{ tutYlu?nL

n:ornir drvriufi ln::ruryir.:rorfnrar ufi f rlur :.r t
16oufi+irurnun:ldrhnw6rr uniro liauo: or.o+1 loiud

alvr:r'nri nunduLi rirolr:n:arofru un:fi rn::rmrir.t
)- 1.. , a e, e;
nHnJaluYrYll mt?.: I tn0urfl 'ruu"rtts! ton"r:?tnuH0u

fildn::rirr:rnfrnn 1ioun:68.i8)6on"rrrl, U.U ornnr: ::riu
nr:ir fin n::l rr liru ol{gr or qr,ruir{al orlriruln qj

(iBUn: 84) in1:thfi nn::!u'r!ilnldDd'r.Jrnrl1:R!

' rinfinrr*uflii a snlriminarsrnndnrfiq (finn:: fiu"e)

nnrlrnnfinnr:unnri r:nrimmn'lria. lri

j'
n1rfl 1:10091: lRrrtss.rnonl:160I:n

4 9 ItA
ilaoot600flilo{fl o{[01141{1Yl

:ncrn?tiluaonRg nilellllnufl rflfl :
I:{ilurutaililr:rriln:tfi udilri

rrirnr riutnr

nr:6nrvrn:'rdiinnrl::mrirfi ath:mo'nntdlleianr:

rfi nI:nunont6onnlo.:'laltdrufri:"nurottl noon"l

nru:uytnuflrnnil:'tt'rmurnlnr:uun:titllll! ::mn:60

rn'urirdinrnnrrr nonn-udr uru so ou r"io.ri odlflu
,rruin-a6a uulth:tiuo-nntdaiqionrttfi el:nnn ontioosla l

dilsirirunr:qr:rosounruatttqirunttrlo:lql.r,rdoltrn",u.
un:irirnrrl tioriu:r o.t ttttutl::tiu iiirrrirniu o sa

rhrrorn rrfi r:rn t]r*n:Igfr H s nrrd nr*rnu'il tl:llr n:

rhulr{ 6liarn: gt ia-nnnr:rdl':dr un:ri aurir lcir,rn;

irfi alioun; g dio''o:rtdl.ldrunnr.tun:gl nr:6nurdunol

o'qlr'ar.:1unr:rfi nt:nrnontfi onnlo'ttto Jrirnrird:-nBr

nll:Jn oon-r nr:inr:6nErtriudfulunrirLorin6udinr:
r1r,:ru1 :;uun:riol rdortar u Hnnr:il'sf in:ounq! un:

rtrtllf, r:Igrfii':du

' rindnrrfrf da mriffinurnrao:u-.Ifior 1fion::l rrin;

n ru: rnninnr:unn ti rnrinmn"util.:bri
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nr:ril;uurfi uunr:iltvaru#rnudtornr
ttoc o:v ?1{tYtflT1u

r nymfl fi €{ftr{lfl qjnoud'ulouli'r ruunnflou

TheChessington OccupationalTherapy

Neurological Assessment Battery

( c.o.T.N.A.B)

rfiu qar:rYar

a S/a | . A a
n'l:fr n]J'r !aqln:l TJ n,:n rli o 6nsr r irrrfiurnrr

: l er u<'! niuf,1 a,r or uo: i a::uirr trglr r ln: rxau{.ria
dlnqjerouviulo uldur rfl o R0 r c.o.T.N.A.B (The ch€ssington

Occupational Thorapy Neurological Assessment Battery)

Torrhnr:6nur1un{rq"'eadr':fi iorr::u'j1.: 20-40 illu
6',:rr"nriu.:lui 4.ruri.rrfl lrnazrsdruru 40 nu un:tnauQ'r

druru ao nu or n nr;6 n rvrluo i':dr,,urr nI l grr.to
nrlrirunr: r:grun'rLri'uf,i o ror un:i or:ui r {!r'iqar u $R:

rn n n { rlrji oe r r ro n eir r n"u o rir.:6 rio dr n-qnr I sfr fi

un:ia'rirlfi nfninr: ::srua"!niuf,rta':qrun:io6n'iria

rirrfihjou"o 1d:: n"u nl l rd ariu ss v";

fl nnr:inlrrni.rdlrso rirfi u'ir Joo'rrn.rrirrurnliiao

eiantrlsrlr:nnr':drunr: ::ar*fln'uflaiqrun:ia
J,i ed

lunsrJq? a u1.lYr0 u iu1ufl luQql0u9lu

' rinfintnfui.lfi I amrizrirurflrssrt;{ufi n (fi nn::lrrilu-e)

nnr:rrniionr:unnti :rurinurfrILrfi trllr,tri

n'r: fl^ ns r nt: Yufnr.r atuotroiru

Hidden figurestlaufl ?llJfl ao{llna?

to.:n^o1u{'g.rorq

a,
s:1fi15 ti0{.ru

n r:6 n u', di ia,q r.l:t ar rir fr o r1 tfio6nrvrnrrl

er lr:n nrriujnr.r nr u flrtiru Hidden figures !!n:n?1!

nriarunrirlo.:ialtig.roru 2; tfi atfiulrfr run?'rlltrul'rtn

nr:irf,rnr m I nriru Hidden figures uR:n?'1rfl6i0.:$n5i110'l

iolu{ararq un: s1 rfi aurnrrriruiu6::r'ir.rnr:iuinr.:

s-runlqi'r$ Hidden fi 9ures lwnttloei aIuneimo':ialufin lorI

rnioli afif ilunr:6nnria uuurnqnou chessington occu-

pational Therapy Neurological Assesment Battery :

c.o.T.N.A.B. lunr:ronaunr:ilinr'larofl riruHidden
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1rl[r:lrnfinnrrx ndrionhri

ngures rn:ld Purdue Pegboard r4oRaun't'trn6iDn[fl6i1

lunr:rh.:ruro,rio annr:6nr*rruir orlr,uurodura,rnt

nne8Unlt;uiyr'rnn'runro"ru Hidden figures luniilor u oo-

69iJ,70-79' !!n:8oil{ul irirrvirn"u 3.62 t 1.i2.3.38

1 1.42 [n: 2.30 I 1.70 qrrldrn:u $n;rrnlodu:Ja.:nr:
nonau ilrirryirnlr 2.1 I ! 0.63, 2.2't I 1.OO $n: 2.79 1 0.95

urfi orrdrriu lunr:6nyrnrrlnd ol un sirloli arlir
rioorarfi rtdun:r:Josia.:uedrrarioiuu.rlf!fi o:nen.:1u

nnnr:nnsou rdo rnr;r:.liuurfi srn:ruuunrrrn.,dld,unl:
r n e a l nr :ir imr.l el u o'l ri"t 1tH iddon f i g u re s tt n : n ? I !
niio.lunrit,loliolould One-Way ANOVA |!n! Scheffe's Test

rrrlir rrnrdldlunr:rirruunosoulunnn{lorqkiinlr:
ronrir,:n*uodr.:iu"alhirgnrla66 rhun:tuul 0{!!:l!nefl 0tl

un:n.lr!nrioiun6irta,tia rrtlir rnri:laruinrrt$fl niiriniq
orh,riu'urhrirgmrrwfi 6 rnriurirrorr oo-os il d.lhjinrrrr
un neir.r n"uo rir.:! fu tr rirgnrl afi 6 ln: nr::-:.rinr.: al I nr n'ru
Hidden f gures !tn:fl ?lunriolundrlali ori.rro,::jr.l tur.iatort
inrrrfir-uf,fiunr.lnfi 6o rjrriu-liir ri'rg uorn.,rr-u;n.,,1
mue'tc''lu Hidden Figuros n"u nttl n si o.: rtn ritl at i a n'r ud u
lunisr or objin:rl n'r:n"ufri'unr.: ci fi a dr.: iria rh rirp

' rinf, nrgrst#1fi a srrniminmsrno:u-$fi o (fi nn::!rl.ru*q)

nrtt;rrnfi onr:urnri rrrin rrn-ariarlyri

n 1 : fl il.u tuun et fl o il n 1 : Yil f,fr? o'nu :lnu
flonr6nlnuorqs-7fl

ttrtnt| rrt;n0rrqn

nr:6 n rr n fidiiq n:l:: sr rird a rir.r uuuner aa u
nr::"uin'ro"nu:1nm o16nlruor u s-z il lririr nr:nonaulu
ndrn'rorh.lr6ndruru 1 50 nu lolT:lriuur"orir,:r6ou I:i6uu
innounon rn:I:.rriauouurariu.:1rri Ie!riiinr:rhrfiu
nrrdntrruriiriju z riuoou 6o rgunr:R;,rst1ruyrgfl au,i1u1r.[

R€vised Plates (MVPT-R) lrnt [!ullytoff 0!ni:iuirr,:aruqr
lOl}l:on6n lMarianne Frostig: Development Test of percep-

ton; d*d z riruunnaul rrnlr:rdul"ror0.r!!urnn(0r
Inai6nr:r,rrol fl:.u{,r.l:uri.r (Face Vatidityy orn{rdt,]a1q
{ruru 3 riru t#.lrirl lrosaunrrirollrial"u lretiroitityl
irli6 Cronbach's Atpha Coefficien !!n!1.1fi1d..tuind1ltun

noriadrtffi nfi j-tesg rnnr:6nr*rnuir irirnruriar:-ulol

2o rio Iol ;: tneinr n u:LUn o so I nl:ilrinr,: sr uorl o,l

Colarusso !!n3 Hammill l\lotor Free Visual perception Test

flfi :r sfrii z rioumn! 2s49

rirudrqrn,iruunn3.:

rindn:nrlfrji n snlrinir ur ar nn:lr-rufier 1fin n::r jrric )

nru:rrofionr:*nnti lrarinurn-uriu. nri

: vdun r rrunfirufl o ooo fl ro{unn nu'l
v al -l
TUUYT 4 nilytnnunfl 1:tllr1tu

rumrivrsro'srfis.rlmri

il:viiiijnr:finur zsls

un'fi nol6uni

nr:6nr*rdir-qn r:srfi!fi o*rno[n:r iu!rfi uu::riu
nrrrnoirunq.ioon.tlai fndnurt"uijfi a nnsrlnfinnr:rrnri
llrin rrn"rrda.rluri ::,ir'rlnr:6nrr 2s48 ::a.r n:!iju
fninrrfufld 4,iiu?l* 208 nu :rr;rrriolnlouldurr
aounursr"unlrnn"ruao.r a an sfi 6fi ldl,unr:irnl;fdorn
6 agfi6t?u::nruruo;Kruskat - waltis Test rdonqsalrrrir
olr $nnqir.rrto.riio"unlrrnn'r rnors anr o.:rinfi nsrl'rfdd I
n nr: rn n fin nr: w^rr rir:uri n ur n"r.li oilri ::dr'rlnr:6nlrr
25,48 ?ii 4 mx1lt,r $n: or n nr :rh :r o n u,ir fnd nr*rl"u'rl d a

nnr:rnnfionr:lnrrirurinmn"lriulnri ::dr'rJnir6nrr
25q8 inlrnn'rusn.loanodtur:o''r.r runn,l.i (iaBo:48.0)

rf, a dr tun:: o"l nlr I n n'l unn.: o 0 n ottl nrlritrn lir
srlrilr rnnfi o nr:lyrnriiddlolln n'rrrsoro an adlu::n-l

r u n nr.: io u n:1 7.I mlrilrfion::lrirl-eiru5inrrInn'r
rrso.roanodlu::o"rrltunnr.:ialn: 1 1.s fl,.rtl1ixrniun1n
. - av)a

u rus!r!ntn?"t! n6it!!flq.! o0 n odlu::ou .tunn1{iaun:1j.1

run: arlrizr:"rirnnfin ipidi n-:rr: nir uan.l o o n o rilu::e-u
tjrunnrlioan: 7.6 uonnrnd::o'unrtlnn'lugoloonlo.l
rindnur#u'rl# 4 nq:rnnfi nnr;urnrirlr.rrinarfuria.rluri
ilnr:fi n ur 2s4B il 4 n-rrrizrnu.irhiinlluer nrir.:fu
r'-.".
11:: o u1.{ u B-t ft ru 0.05

' rin6n:*rfuii q snxrimiruarsn:l-rlfi n (nnn:r:Jf.ru-ff )

n nr: rr n fin nr:rn n ri urinmn'rriarkri

fl ?lilfltJr'lUf :efi ?l.t cognitive function

Iacn?]xrGrtru1:nlunr:rirfi oisr:rJ:viiriu
1u{'rJraI: nn aoorfi ofl fl ilo.r

fiinrusi Suriouarri

- t t-e
n r : i n nr o :-.: fi iil-n n : ; ar rir fi a f, n ur nl l n'r: r{uf,

t:l,ri1n cognitive function !!n:n],Utfi1llr:nlUnr:rhfi nr-n:
rilrJ::&yrfiionrih odlu::o"uel (r = o.7z9i ) $r:nnr'ainunl,r
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n"rodr.rdriludrhrt:nrson16aesro.:dr*'ru 1o nun'rn

I:lrururnm:plld ara-uodlun"ruio16!,rhrj nrirsi'r adr.r

nnnuln'iunr: r:riu 2 n'1u6s dl$ cognitivs tunction

loUll'rrrurl*riu paPP system (Thai Vorsionl d':trl.: cog-

nitivo function tilu 4 riru (Perceiv€, Recall, Plan, Perform)

uncdrunl! snlr:nlunr:rh fi o{or:rj::,ir iulqoldttuu]-l t: riu
Modified Functional Independence Measuremeni (l\rod fied-

rtu; n:uuuildlrnnr: ::tiunsirn"rodr.tnrnuultl::tiu
ntlro,uurrrJ:: riuq nrir ui to:r;rdurnl I friri'uf,dr ui'tnr.t
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Modified-FlM iorr I ilvl't'f1ur: n'u oir til nl I nr lr: c eir u

cognitive tunction dlaroriludori.:dirnrrlenlr:ncilu cog-

nitivo tunction n'lnn"lt ::6uqiruuuutl::tilr PRPP system

(Thai Version) in?1!irr,i-uf, n-ueirunr:rn6ou111? (motor'unc'

tion) lrs rbjill liufli'll cirun"n u:fi l a-l n l (social function)

xonuuu't:liu Modified-FlM
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nru:tnnfi nnrtunnf lminn{lriuiuri

ilflun
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gunrlrrioinvrun:nr:}inlrlird ur rill:nl olfn fio n:*rrir u-o

m:rirlnnrufi un:q nxilir'l 1 l*nr:drfn:"nrgl urrilnl:l

,duo"ronoodorlnu.,riolnlnu{rdurlrrg g riru rrn:rirl:J

nr dr nrr:: td oriurir aiirrrir i'u rl:r -nrf,o''n vh o: o uurs
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odlu::o''r6 lci$ri rir uLofi nnrn ro;fi:riutnrrr o.r

u'nfion::rrlrrio rir unr:o r n rir:r-o:"n:*r u n: nr:lfin1r i
- -r J

In u'] nu llftl a.iun n0 n: 1tJll"lugl : l&n{o1uFnlur|if, :
arJn:nioirr 1 lunr::irrioinrr

ornH nnr:6ntrdarlr;nf rl tdrilr.uurrr rlunlt
/'

?_i[Hun1a:n1'lHll']uo'J1,i't9tnt']{^ .[ntu]mnn lq "lll::un9l
Jd i -,r'!r a

lt lun"r:Lr,lu:n"r:llnHu'] uarr^ofl1 l'bnl?lo Rn rfl:! lxtulu
yr-qun6fi6oranr':uinr:1u dr u.lrufi r n:: ridr l"o fi.rdutl

' rindnurfuili a rmiminurnrsn:u-nrfio (finnrn, rJo)

o ru:rnnfi nnr:lnnti :r$rinurn"ui6ufl nri
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nr sel'rufi o n: :ilri rrisrt o ltl:rur],g.ro rq
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l'qriainra 1u::rL:irniott{ttqit6oufi nu'luu-n"uuluu 2548

6.tnei qr'radr.! ::naud'rIfia.larlfi r:jriul-:nrlfi on:::lnsjl

nr ':drufio n::r: rir l"o dl:::r:fslarlr"otia':n'lu d'lu?u7 nu

n r:i,i'l drfl un r:i n''l ti.r q nrn r n l n uf ii6 nr: nun ur n rlr:

(Focus croup Interview) Iq!!lrj.: "?rianr:ia"uaantilu z

rirulnr! 1 6o riruqninnrx un: str:r,'utnl rt alrinfinr+r

firn::r ru-n fu'rJfi a filri'ofinn:unii riuririg'rorq ls:
dr unr:hiu-:nr:n-n fia n:::l n sir:nr.: d'ruio n::r: rrio 6':

urirfi rn::lneiloantilu 2 r:tnrt 6o nrilaandrn"lnrl

un:neiuiururnr;Anl ornnr:fi nuulir rielorqinrt:

fi ':nalnlu#ruqninmnm;frtvr'utmrrlolrindnrqfi 
rnrruhrio

tufl fi a 1uu.ir ol nr:eiouil un:nr:biri l:6 nr:uriinr u
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mrrd rir.:trnrlunr:vlrfinn::l un;n-nuru:tr, nldrlt:rld

::nar ln:fi.:nololudrunr:lfuinr:dofion::l
n.i!riu ur n1:/tnr:lurriI o': orr l r sulnl al fi o nr:n
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jru 

urn j',m, a':fi on::l rra;inqarJn:nifi1d
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n nr: lnnfin nrr rr,,rn J lrrin!rs'urfiu.:1ut
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la
u:snoufl 0n::ilnr:nt.nl{10{Tr n{tu
lunp.runrixdrfr :nsusi IouldeGnr:

Rapid Upper Limb Assessment: RULA

?lit fifll ]

.! la- , . ) j
n t:?ouu8J?qnu::fl ,tfl t1,{ 0flT"tLn{1:s'ua?.t !f, u,t

arnrirnrrlunr: ::noufr on'nr:nr:rir.rrululrrinmur.:rir
fl :n auri drur u t g nu lo t1drn3o.:i o1*nr:ir"rn:1d6 a

i:;naud'rau,rusornrrrfi u,:furiornn'rl ttnc!!urJ rrriu
RULA Employee Assessmenl wortsheet loll]iiond.''g.!ri
rfi a rir:io I nfrkilr riluturnr.:1unr:rauo lu:rn:riJu
riarnlunrrd.lrsilnrrlirfr lrri'udli'urfi i,lfi riolrnrr:fl 'r ru

n r n n r : i r n :r : fl o r:ldn r r r n d o ulr,r r u n : n r n i r n r.i r
.:rurirfl:nsrrLr:nuril,rrudoroanlsi g #nuru:60 rulfl:
rirdufi rurl"q'R!!n ; nr rlr rn:.rru, uf, H nnrrdnurl,iuir
nrin.:rulcurhu1llr!ioan: ag inrrur'flail*nr:rl:;nor
fi on:rr nr:rir.rruo d1u::o''1fr gr fi ao d.xr udi rJrX ur o"r u
n1:afi rnqrid oio,:1o-iunr:rJ:"rrJl.rlq u?iufi yrt:dornnr:

irn:r;ri ruirn"nnol:nr:rhmudri a1drfi qnrr!rft uilu:;oiu;z.,
n Knuur!un1t ri"r.t't ut Iu:nti u{tuD dlur:e1fr n,t n lr
:r q"'uria lr,t ri6 r rhhlyr u"n.r r uoio r i nr r r do r rr u o a n l rr n
:rr:ri,:inrrrriro:ro.r6:ll:ir&riru rir uludur r ufi a d1u

::n-ueirrrnrhb'da.:inr:rY!un:16a.rdrsr-rl o'ru{r.r un:iir:
ioriuuria,:drcr"-rd.rrfl unr:nxyirdl!rrrrrou rrr,nton,,:
rir.lr uluu r.rriuora ueia.rlri rni a,: i o fi i n rrn'un: rfi a rl
riornuauu:drdofi kiornnr:6nur1un:'.ld6o ru-nrrunr:
lle ,; arqr!fl?"uJ: In ll? nu nttyttnnlr n nq a{1$ili tn.tu:?lifl{n?.t
inr:rliurl:.:nnrfllrulriinrrra.:lu::n"ufi rrm:a rfi oona-nn

rft ufr o:rfi oornnr:yh.:ru

u"ndnvriufld I enrrirrir rror en:l-nrfin 1fian::lrirl-o1
n nl:rnnfinnr:uyi,n ri rurinrr n'r ri uduri

nr:ci'r:?on?tiltfruq1,o,:nt:il:yfl oufi on:ur
nr:ri r{r ulil{tulnt v9Y? st'r : 6l

Insl{if;nr: : Rapid Upper Limb

Assessment: RULA

qa o?{mft

flfi sr sfufi u qurrn 2s49

ro.l.lrurRr:6'rn".!:n ralnrin.:rurir.:rnr:or':n-rdrulurlt:trn:

to nu Iorlf,uursarntrriarndeuunnatn:nr:!::riu
nlrriu.:lunr:rhlruloaldullrr.l::rfiu Rapad upper Limb

Assessm€nt (RULA) Honrrinrsrruirru-n.r1u 7 fl uia'tni:
ur er 16 !10.!.b url o i a a urlu 1r drsr-rfirdardo.:riunr:rhlru

lut:srrrnr g-4 16aufi rirur:r d.rarnr:riru1tarlo;r,rllurhu

r ausrlriri"ruuu uanornriuHnnr:irnn;fnrlruqirr RULA

rrir::qirnrrr:r-*r.rosl,u::ri'rfr g unr::o"r a luiirutm.lri
rirumr druru go ulofrdusi un:;ur.lrio"rudrtl too rrjo5r{usf

6.lH n n rr6 nurrnolLirriuir.rrr.drfl u.rrui 13lrilrJrpur
Iq!o'tr rnr:dnulfil16rrn:iuairrfiunrrrliu :in-nlrn.s{ru

d.:ndrrlnuyr-ufi riorsuauu:fi loirrnannr:6nur1un:'.:d6o

n r': io ourrLlriyilin nt+iollir fi m riurirn r I nr:ri{rufin n cia.t

l.lrn'rnli :-rnnrfirru'hiinrrrn.rfi nrrrtal uanornriu

n r : :-u tl :.r n r l u n-n n'l : nr : a n*n iei ud u g o:.rir a n o

"r", 
ti t'aulot n n"r :r-ro ri rlunr:rh ruki

fn6n urrlf:Jfi a n-rmirin m ar en:rinrfi or 1fi n n::rriru-n I
nmrnnfinnlrrylrri rrrinlrfrirfi lrluri

nr:Gir:?0n?tilrfru{ro.tdmNlilnt:rJ:vnou

6 o n: :il nr:rirs1ilr o.rilfin{rulil
rur.rundt{doil:stuuei Iould?f; nr:: Rapid

Upper Limb Assessment: RULA

ruitynnr n:rrJErr

nr:6nt*rlun:trdir-n mh:n lrirfi a tr :ronrur*a.l:l o.r

yirnrllunr::J::naufi on::lnr: l.rtur alrrinlruluuHun
rirrdar:n uuoi druru:J:;mn: t s nu 1u!3fnloltqir
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lJpper Limb Assossment (RULA) Io Ui!fl :i:liil n nr:rjl gnryr

rndoulrrrn:nrni.:rnr:rhnu Hnnr:6nrrruirnl!rdu,:
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fio rn"r rn:ralnw6olnri n:l-n rrir uluriauuu rr:tuyiaurir.r
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ni:nff yi'ryriiyrlrir r]1:nr r 0 l14ritn.:r int;n:lyirnr.:
.J

1 $:'t.i'tuyl |1.t:.t'l:R:J !!n: r?{ t,)nldnlu:Ju'i1in1:yhi"t

riofi nr:Hfrnr:l6uunrinrrululrufr i#nr*ru:16urn"u inli
2aa
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nr:rnrsorirn:nlrinool'r rriu nrr:Jilerrr:g.llo.r.rru
2 t .l a r i ...:

l.||lOninl:lOO!mU1O{:ll1{n$1$1111n!nU lU, n1:ttrnlA$UU
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. ) ,A A A
lr:r1 orYl 0 ll 8n tfl 0 no 01n1:[] BUnl1 anfl ?uljant"tn nl u

. f r!; a d
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o rfl n1: ltoiul,l u IlJlo nu nfl ?ul: uu

q val 6l l
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nltAnrln1r!6rt!1:n1*nr:drn"':tarlornnr:rtai rfi q

1ur6nrlnfir"u6au e''tr,tiorfilrlr,trj virlun sil ot-r a dr.: t6 n n6

dru'ru 180 nu drlrflurin6uula.:I:r 6uutt.:nal rrnr
I:rf:nfiutrl.:rior.l un;t:ltiuu{orruoon {rln{!qr"xari, .:Iou

It56 Simpte nandom sampling lln: systemic Random Sam-

pring nduer"'rad"r':!rrj.iliJu e n{r6o n{r 1 altl 6-00 - 7-11 i.l'

nd! 2 slq 8-00 - 9-11 il nn:n.i! 3 0TU 1o-oo -'1'1-11 il
n{lorqn: 60 ou,irurutnerru*n:ra{ltrirriu nsi!ql"rad-ll

ri.rur no:ki'iu nr:ro sou uuu 16lrln trldr!! u aRoLUau

eirua,]T!drst"rtnl1o'tuuunofl ou wechsler Intelligence scale

for Children - Revised (WISC-R) (Wochsler. 1955 dli1u

nqr*ur zsso; Hnnr:6n$ttluir nlllmlt:n1unr:'ircl-r tnt

rrnnr.lroltiduucin;nsilor qirirro6 uttn:drltdlltuu
r:rqr$ruryirn"u 8.772.56, 12.752.78 !!n: t 3.g82.at ElrudT eiu

rfi aurfi !un: $u$ol!mrlr:nlsnr:drn"r tnlluuri n:n {l
orslouldnr:irfll:flio1nnrlrfi 6rira ono-way ANovA
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LSD) d::o-urilfi o''rx= o 05 t'tlirn:uuunlr:mlrrnlunr:
drn"rrntinrr!uqrngirldu1t o.lrnriorl un: ul1 fl :!!uu
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d,: Hnnr:6 nur n'r n dmdm r:r:nrlrtjrl:: o ndrd o tiiuuurnr.t

l unr:vrifl *r vt"n t*: n r r r nrlr:n1unr:tiuuit olt6nrJ n6
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'o1u 6' o r6ou 6l z il tt r6ou

t d,a
unAnl'.ltuIjfr 4 trlllraarln u"r m nq:!-rufr q (frln::ldrl"o)

e or:.nurio nr:u,vir ri i.ru rin ur n-r,8u.lL,rri

nr:rilEuilrfi uun?rilfl rilt:oeltu Batt skitl

:vfi drsr6nilner*lurxorq c-o

iJlnsl#uuurj:vrfi u Movement

Assessment Battery for Children

r0ur qqan

nr.'rrf:u!rfr u!nr"rutrlr:t;noirq Ball skill .';n'ir.:t6n

nfi1u:ir':orr a-o il Iorldiuu:l::riu l\rovement Assess-

ment Battery for Children (Movomont ABC) (Sheila

E.Henderson, David A.sr/gden, t sszl 6nnrlun dr:al"rodr.l

r6nrlnfidruru 60 nu oontilu 3 neiroru 6o nrird t

6ondroru +'rl o 16au 6r a'rl t I r6ou nrird 2 60nii!o"ru 5

'r.l o r6ou 6.: s'rl t t r6au nrir:fi : 6onriroru o fl o r6ou 6l
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n",rndouou runnr:fi ntlrnuiro:ruun?lrm!'t:nn''tu Ball

-xL:
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!!n:d1u!!u.Jtuu1J191:I'lu (SD) o,lu 9lun1:1un'Jnl lllrlt"lu
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rrnlra rrir tiu 7.8311.93 rylnuQ.: rrirriu 7.5311 59

nrrfi nr+rrtJ':uutfr rln:Iuun?1rlR"]:Jltnsi'lu Ball skill

::n'irlrrnrraun:trslQ.r Iel1de66 Independont samplo

test d::dru-rrhdry .os I u ir nru sn r, r: n eirunr: il n.: n"r rrn:

nrlrnrrr:nd'tunrrndrlan::virtrlnmurrn;rnalrr!lhl
inl! uqrnririn-u nr:fi nurtt Fitrltfr luorrl rrlr:nriru Ball

skill ::1,1i'r'! s niir: Iolldnl:itn:r;ririor:nrr.:flfi 6ciru one

way analysis of variance |!n:nr.'itn:r;d
''!iHncir,:oti1.)lioUfr gr' (Least Signifcance Difierent; LsD)

ii::o"lrirdnrirX .os nuir n'.: 3 ns]I or Iinllmlr;nn'ru
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Ioul#truu:J:vrfi Bruininks-oseretskv

Test of Motor Proficiency (BOTMP)
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nrrfi nrnnirdrilunr:6nur nlr: enrlr:n oiru*y *'ll,r-uf,

nr:rnfioulurro116nrln6orI a 6.: s'rl Inul*'!ruu .r:riu
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(Bruininks, ls78) lur6nrln6riouiu !i uufiior l::yir I a -r-J 0

r6ou 6r s 'rJ t t r6au lrnl:.r6uuryrolrnr-omuqon(fl:
I:.r6tlur-odrirduu a.rio.r r.rfisduri druru 56 flu Ierurlri.!

nsirroi'rorirloonriu 2 neirtorrtrl{alu6o rit lfi t o tu + fl o

r6ou 6r l il t't r6ou un:dr.lfi rr oru s'Jor6oudrsiJ tt
t6 au $n;uein:nririinrnn uln:rnar{ldrururyirfiu6o
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12.82 I 4.23 qnrd'ro"u lrnnrt6nrgrrrf:llrfr u!fl :tluuyinu:
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.05) !rn!?1nn'r:6n!r rdiuu rfr lln: I u r.l n't.t lJ R,uJ1:o
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, ..ir q
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- ;ail! n!29]nYlR:nllfl ! llllO nln.ln lOnn .inA lO0Antl1 1 11u
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a , a. Aa
flnu'ulu?1 lltonYuJf]?Tr1^l.i a t0 tun"]JyfruaL?0t(.]8au m ?u

ts nu filrolalunr:r0u{ufqnui.r,i'r1r'ru 5 nu

Fr.: uun?'r!,r o lo lunrrsOuluiq n$i,: Inc?"on ei 0u]u!6 n
^! t, ,: d

flrl"t5fl1{[n!n']?: lu B u1.t.: ufl?'uJ gq nFl1{ nua uli!uuairn r!

nr.: sfr 6 rir anrr ru ri ar:r"u gsyo

' dninrntuiid + a-rlrirrirmsrgq:fufiq (fion: r!-o)

nnr;rnnfi nnlrurnf rurirarn'r rfi urln

nr:l#rirnr.rlufi ?nil:s{iriuro,lqna-tn:

{t'luu:n1:nat{l

I: lt{s rurail fl r : 1u unlf; s dilxi

o'.rn':"orfis$firi

iuiarri ilnlrn:oin.rd

!.t-e , . a an1tfl nl''l?i U tunI{utJ?ofl ll::s\:nt ofl nl{lufl :
rGarrfr a'rm:ldrhrrulufr n:JrtriurounnrnlnuGm:n*r.r
l:lrurlrn $rtrrun:riu.:lnri o-lrioriarlr niird:odr.r
6 oun nr n:fl rio.:uui n",, n n",.tntr 4 .t,tli:t o ru d ,r.ru zsa nr
lnr.irucr-orir-dardr t l nu, tits:"u-ril?i 1! 48 nu,

uri:rr?nr:uadrhl 133 nuun:rri,:luin1.r?i1 46 nu)

arr::r.rirl 21-60 fl (dlrodrlyi.tn"ll 33.45 iJ) nr:6nurd
lduuurounrrriarnrirl rn:uurrnaaunr:ldyirntlu
6iorJ:;drfu 3t rirrr.l d,r nirl *n:o'o url s.:r:ror n

rruuilnrrrninr:rJiubnulo.0n;fi :! ri lr:$!rylfl (254.t ) ss:
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Body mechanic checklist 10.! Broer (Broor drn1u Mccauley,

1 990) In! nfgnqud nrrgour-r{cld

I n nr n:1ucrin:r lu':luro.:rrurinr:nnr,:
I:.:nfl rurn:J rrlrun:ril.:luri inr:1f,rirnriu6io ::,iriu

, ae . w a u
!!qneir,:riu0 ri'r J!*r]lirfiruyr::fiu .05 un:ti ar 5!llJr iuu
n:uuurod unr:ldrirnrrd indor::nar.rrur u{"ruoi1.:.lhu'j r

rirs imfladrhrinr:1fiirnr.:1 6ifil:yfii.$rqnqhln'tl'1 ra
n"nrfi u-riorn"r r rruinr:firun:uriru:Yu-ri.:rirha adr.riria
. w / e a ^e Ytdrrirut::6iu .05 Hnn1rAnlj"r-duni.r;n-rurrnrirl :lunri
f.iluirrlfi rn::r:riru-n 6o nr:hiolriun:rououurn.l11.i'
lhm u?iq r:i1ir{tn:rhrn,rlunr:lhnufi nniiuriunolnrnu

rinr:n nr,:I:lyr urrr nlur:rtun:tia.llrri tn lr:nr:1d
.eiwr,;i..,J

vnrN llr1-]gllIlttrrluYl nnqailulrifl rmruununmnm?:rTr1r..n1

rJfi utrfi olrjriolfrfi o!ro16! ia16! euornnr:rirruunc

rdobiuonrn:rirrfiufi onr:lluiintj::drr"uliIqu n6

' rinf;nsrffrJd a snrizrinurfirsqr "$60 1fion:::Lrirrio;

nrwtnnfinnr:rr,mri r:urin!r6'uriuil ri

4 4a ua u 4ta
n1:fl nulE€unrflf ?9tfl o{ilnfl fl uttuun 4

^zaq<qlnolvlilnunfl 1:llilnu ilfi r?1lu]nullu{ lfi tJ

dnri nrillts

nr:6nr*rdir"r' qrl:: s':ritfi afi nr*r :lqr"un nurrnfi iqlr,r

rindnunu:rrnfinnrlrtvrri fuflfi 4 ri lino'lR"urilil ri

- ). va
Io !r tlu).lll:: t!un lnf] 0 $uu29q $nT yln?o10 { a in l"l:
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nrln-.:nr (iorn: 65.55) iluAi!r1e{orl (i0BR: 66.s8)

ornnr:6nlrri{uluni.:d n:rfl urJ::fu srioiorrirrrru
d r fi rrda.r n"urin6 n rr td a tiluuur nr ':1unrr d.: ts-:ln nu I n

iifl r a ',fn 6n u'ln nE rnoiin nr r unn rid 6 oiolj
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zo; Ioulri#rhurl:;riu'r:o"lorrIro":Ioluiio:.1::iT iu
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rilu{rh u6fu wrornisdniurfi rnrrrhfointrrirrlunfr r n::!ir:.t-q
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H n nr:F n urn uir n' r u o-r:r^,r q n1.:6 nfi rir:-uuinr:i

Mrunfi onr:lrh!-sinlrnrnnr"rei anr;uinr:nr.r fi n n::rrrrin
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Self- Reliance of Disabled Persons in

Community : Case Study Burapha

Village Makcane Rehabilitation Center.

Salakjit Chuenchom

The objectives of this researoh were study the

self - reliance and problem in life stylo of tho disablod

persons in a community, The study site was in Burapha

Village, Mckean Rohabilitation C6nter, Chiangmai. Th€

data were collected by the use of observatjons and

interviewing with three disabled people, who were th€

key informants of this research, Th€y were 3 types of

disability, blind, deaf and physically disabled. All collected

data were carefully checked. Group6d, analyzed and

presented descriptively under the conceptual faamework

of this research.

Th6 fosoarch results wer€ as follows.

Thre€ disabled person6 havs self - r€lianco andnr:6nurdir-on ::s.lrirda6nurnrufi .rnalolunr:
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problems in differont, d€pend on person, environment and

occupation. They attond to solf - reliance, positive thinking,

value and acceptianco of thomselves, want to be indepen-

dgnca. They have life style, problem solving, occupation prac-

tica, adaptive device to bo appropriate for themselves.

Communitity participation to promote life style in self - reli-

anc6 with self efficioncy

Occupatjonal therapist is the one ofthe hoalth pro-

tossional that attond to occupational performance base on

porson should b€ functional indepgndenco. Therefore, this js

n€cessary for that carg and rehabilitation in disabled persons,

helptul them in sslf - relianc€ with self efficiency.

' rininyrfifili q s'rmirrinlrnrnn:u-sin (nlnrrr lu-o)

nrwrnninnr:unnri llrin m n'r 16 r.:1r !

Relationship Between Quality Of Life

and Community Integration of Patients

with Cerebrovascular Disease

Slvitree Thommasorn

The aim of the study was to investigate relationship

b€tw€€n quality of livo and community re-integration of the

stroko patients who were discharge from Maharej Nakorn

Chiang Mai and Mackoan Hospltals. Data were collected by

intsrviewing . The inshuments us€d in this study were the

Community Integration Quostionnaire and Tho World Health

Organization Quality ot life Quostionnaire (Short form-Thai

vers|on).

The results of the study demonstrated that all partici-

pants f6ll into the moderate level of quality of life's scale. In

addition, the majority of this group hav6 received low scoro in

community fe-integraUon (8 lrom 1 - 29 point scale). How-

evgr, there was a staong correlation b€tween quality of lifo

and community integratjon (r = 0.72,p<=0.05)in these people,

which moan that peopl€ who participated mgre in community

aotivities tetded to have quality of lite than people who spent

l6ss lime in community activities. Occupational therapists are

on6s who involve in promotion in quality of life of thoir patient.

Thgy, therefore, should consid€r the issue of oommunity int6-

gration of ths clients aftgr discharging form the hospital.
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The survey of time use in daily living of
coupon sellers working in food centers,

Chiang Mai.

Nuttira Sritisarn

The objective ofthis research was to survey time use

in daily laving ofcoupon sell6rs working in food oentors, Chiang

Mai. The subjects were 3 males and 12 females, aged

b€tween 20-30 years. The tim6 use checklist adapted from

Activity Configuration Log ofYerxa F.J and Locker S.B. (1990)

was used lo intorview 15 subjocts about time use in daily

living within a wook. The time use in daily living was classified

into three groups of occupations; self-care, productivity and

loisure- The results demonstrated the average of time use

that the subjects spent ih a day tor self-care, productivity and

foisure was 8.78, 11.75 and 3.47 hours respectfully. There

was significant differenc€ botwoon lhe tim€ use of self-care,

productivity and l€isure. (p . 0.05)
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nrir:6os"rl-s'il !60$ 4' - 4' 't't r6au$n; sil -s'ri
1I 16au rlrnr;nqnoulnu :: a ndlde'rnl:yro(au1o.l

Bruinink-oseretsky Test of l\rotor Profciency (8oTMP) 1un]:
,)2

roflaLUaul'r 2 1l r!nouo rurln1:Yl9RaljnnulJo 8111r.:

r:naud:rr virneraoufi t n r: fi r.r, udulr.r', rlr,r i n riq

virnonolfi 2 n-:tuuufl 'rLn;{o-r1r.1rrl .rfi nrie yirnoo o!i
.r;-

3 n'ttuuuufllur1.tcr? tu1j tlj tillnuo1,l t 8Lq"l ?t"l7lq6tour

4 nrrt6r,arr:r#u rirnonoufi 5 n- : r6uuu'rruytr.)ai l

rirnqsaufr o nlri6uqiodr{rrirqrlrduirnoaarfr 7

n r:rAuqiair.ryiiuun ruvr:rn-r virroaolf 8 n.;16u'ir:L

difi qlrr.uunrun,-.ioir nei!el"roii, .r!!sio:nu1ri 1n1JroRa
- -tlllr!rq u?nun J 8 Yr"] n1:Yto R0lJ:?lJ: ltJ'L 0un ".d: a" n n]:

irn :fnrrrr r :r*!t]JlJttr':r6ul (one way ANovA)
,!l^tl"tni 3 nn!0 tu tJft't]|.l6I't&11n lLnltnt{q't qnq tlnL

o rirr iu-u a'r n"r-r rr r rfi 6fi;: n-! o.os o rnr:ufr nrryrqfl.rLF?'ru

ruqncirin"u:T !rilea1fi 'r'r.ro.: Sheffe' runnr:6nurtrtlitnlrr
n'rr:rmlunr:n:':oirlurird t z + s o lrn: z rorr6nrlnfiriou{r
- -,L ,ttlrua"ru 3 -6 ll l]i 3 nd&01u fl1]&$qnqr,:nuOut!

iriurirdr.l d::e,r''u o.os uoro.nn',ri,ot rtfl 
"rldnfi 

6roaar

lnnirnr5 lchi-square; r trirnerr errrrntunr:n:.:q-'rtuyirfi

e r;arr6nunGriouiuriruaru 3 - 6 -rl lrr.: 3 nnroru
-^ ; -lt||nnnl.Jnu0ul.rtuutrrnaUYt']iRno r:tgll 0.05

e a';' uninuduilfr 4 snrrir',lnurarnqru fre tfron:::rd'u'or

n$crflnfinnr'rul n lri lurin srn's rfirrlnri

atql/9,,
n0n::ruur ?rirlury9.:0]q 1ilrru49{0rq

oUl
14tJ 3 gnUafl:gtr uu 0TR0 lluljltnlt

ql
0ilfl?9tt1u.: t t

0lllt.tlt 2{nq2::$l

nr:6nrgrfi on:rluruiriludnioru r!:rl?Ye.roro rri
s drunaio.:riu drrnolrr :rnr: n".:r':"orir.:kridruru sa

nu Iolldurr frinrnni6.: o*o u! n.:orn ur r rl'i: riur-n u:
n'rTfi1:.:iie (The Kohlman Evaluation of Living Skills (KELS)

1o.r Linda Kohlman Thomsonil n.e.1992; arnnr:6nljrnrjr
- , a. a i . ,

nnnt:!r'ur2'titl?.Jn{a'tu toYl'tn1rtou2!'tnYlRo lua2it!r: l?R1

t r6ou 6o nr:nuoJrq (iDUn: 100) dr!,fi0n:liur!'ir':fi

{grarqli'nriuriu{6urlrnisq 6o nr:oln:fi'ari lioln:
54.72) rh i:rfi onl:!uryirrdinraruldrhnur6ur!rnd;e
uontufianrndr.rr;r;r-:nr 1 16ou 6a nr:otnl"ru liarn:

- i-
98.11) sn:n 0n::! O'ui?'t,tYIHfli al u lerYr"r'l?tJ nuH au:,r"r nr flo

6o fion::r:rr.:srrur (ia0s3 s6.60)

ilfi:c oliufi z qlrrnrl 2s4e

lrnnr,l6nrsrf rlris'.:rnsrrliuir fi nnrrlurtJir'!d
riai ar uls'lir'lu* tL: rr nr 1 16ourn:uonrufioorndrr::r;rT nr

t
1 !6au In?'r fl6i1uni.:nu u0na1n[e1nnr: ::tiuviuir
n;irr'in.rorqrhulraqj lioun: 67.92y mrr:nrirfr nn::rmrir.r
'kia dr.r ru m: al

Y 4A
unfl nurauun 4 ml'r?srrrurirso:uan rio (fi on::ujrl-o)
on*:rnnfinn" rrtnnf rlri yrin n-u 16 i- ':1v ri

uuufierunr:ri]rfi ufi?n1o.: gn6'rsrJ:viir
adaq46l

niuvtnnilnnl:ttv,tYlu lJfi t?nulaulTUn lfi

qfl8Rl{uot.r truJlltlru

a tJ^- , .) "n't:fr n'I9'tn:{ulJ?9rolJ::flifl rlrDfll:1nllu It]un1:

drrfi u6ior ornndr.: :;,ir nr*:rrniinnrruyinli rurinurn-u

rfisinri druru gt ouleurilunr:6nurr?.:*r:ro rnioriaild
6 o.,uunounrrruu,raunr:eir rf, u6iqrfi q"o., n ro-6r!! n.r

rror n urr a-rnruniu:niur orvlrruf raaSt:utfl io lFrancos

Eherenberg) ni![uuflo!01tl Occupational Questionnaire

ra.:nir'6un:nn* lSmilth, Kielhofner and Watts) rlio:')!:?rl
- ; - ir,
1]A ntnu?nutnq11'!1ll!fl :$uu$?1un']to'llul-lT']0 1lal]nt1 lo

rirrrirn:r:dlurdlo.:nl:1fr ln:iarn: Hanrr6nurinnru

#nu s iq ?,r r: d r ilufrlo iir 6'q 6 o n sjro-r o rlr.r rirulrqji
roq,iru.il 1ufi flnr.J!enoio.:ru nr:iutl::nruorlr"r: $s!nr:
uaur.rfi'r lrnrfildriru1r,tqjr;rir.rT.oo - 12.00 1{. ttn! t3.oo

- 1z.oo u. ihuiunr:ri'rJru (9 d'rui.)eioi$), 5.oo - 7.oo L..

'l2.oo - 13.00 u.ns: 17.00 - te.oo u. .hr:"uYhfioin:rl*,iriu

1a r"rll':oiaiu1, 18.00 - 23.00 u. rirxiuriunurnr': (a

f.rh':oia'riu1, za.oo - s.oo u. snriunr:r'ndau (6 nrrh'irioiu)
&, tell'')1n'llfr nlj'ln:.lUtlin: gl A\:&nltO1,|n11Onq A lU

rueiHadld'fi irdirfnfi on::r:rirl-os"r:.:r:nrhl ldri.:rsirnr-uL

srarr:nirriqnnrn:lumu.:runnr'r.r ::dr nru:rrofin

nr;unn ri rnrin ur n-urfr l'rlrrikiluuirorld:rn:rnr:
fl o.: fuun: ei.: rair er.rrn

& A,A
unfl nu"rnulln 4 ml;l?ll urereq:uardq (fi on;:uirfn)
fi tU: ln n Ufl n'l:llvlYllJ llv"l?n U']0 UlTU.l lllll

oa-la9
tlu:Ju9.r1{Rr:o'uuuu?grfl o'1fl 1:'lufl 1: fl ]g n

^davAqlfi0tsrnnunfl 15tril1tu tJfi l?nulautYUn tfl il
q:axt froo'tltifl
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fio n::lnr:cir riufii qr a.:dr:rrnl: eru n nnr:rnflfiq

nr:ulrnf rurinms'sriurlqd dru'lu 29 nu toarijunr:
flnE'[t.tfll:2n tfl:an 0?']tanB ll!una olu$1]urrruun1t

drrfiuiin dn"nurlnlrrrfi a:rr:rrdarnrfi u':fru rnqdru.l
! .ir w.

uBi!!:J:J!!Huntrq'l!r-rl.[!?q rlausn !qu"]lJriro:r:ri 1u:
) i ,., -tfl'll nIn::0uR: t{8n1:flnu1llys']unnutu: tqn't:yltU 111i0

rhfi'rg 6a ntjrn"'eorirrri:uluqjfi ner6ru.rtlufi snrr!rneio
rru nr':uounfr nr:iutj::nrlarnrr nrtorutir,.,r rq-r

nr:nfr i/drrnnr rn:m:aondrf.lnr u rrnrfrldeiruluni::n,ir.l

o8.oo-12.00 ||n! 13.00-17.00 u. rhviunr:rhlru 1a trlrj,:l
iu;, zz.oo-oo.oo u. *rriunr:uoulroiu 1oz"rLrliu;, oz.oo

-08.00 u., 12.00 -13.00 u. ua: 18.00 -2O.OO u. *ru'iunr:
i-!J::yr1r.ro1n"rr (4 a1h{/tu), 06.00 -o8.oo u. rhui|nrr

X , e Jror! r !!aiJc]-'r (2'i'?l&{/tiL) , 19.00 - 22.00 u. ihriuofril
frrrnol 1a frhviul ua; 17.00 -20.00 u. ihn:-roondrn-rnrr

a z :e
(3 n1h,!hu) $rin"rl6nrr n i.: [ri.r o: ci'a.: i nr r riun i r6 no oll

, ;t.., J, - -!!nr.lNr !onDi! r'r unn!n)r!u rLo a rr:n rhjldei.rr'iil
fi?1lr lJ flllultu [n11:']gn1:d1|l fl ntu;r'nnunn'r:[|1,,1y]u

lurinarfrurirxluri luriaorl :un:rnr:io.lliu ln:eilrnin
&1nl?t

& d,a' dnanuriullfr 4 F-nT iTlfuu1f,lKcr:uo.{fir (nin::r]f t!*q)

nrll:tTlfiunn1:u1|l't1fl uli"t1 !'rnulaui I1-lrJ

nunfi riurJurfl ouuururin:\ns :

mn flaq

<.r9
n1:flnu.lluo{9tu

fi:ROt.n

oufn: riluR,rfilf,rfl un-rnnriunr:rnnr 6uuf,.:ro.r
- ir e &

nufl'r $n:n'r:urn"rrn2Inn q\:uuDuugr:o{nn1i.rrulru,itru
, , , a a eu ^^ i x ,'i.r

DlJDU"t\:9lOr1+O{ O\tElAlJ!t0ltljfl l"lt:Ullulu aua u l9Yt I 2
, .J ^., !

n1$1 0.:6lt n: un! ttat R'luu'r.ttl.tnruurt00?ll Lon"r(

riobirfi nl:nuridi'r.:e-nuiali':ruruu"n:1uciri ::rna
a I -- ' Ai

:ln't:fl nBln. tBllunnttuuutuDuuutrllu9lnu0ul.:n7){1rx1,l
. ) t ,r, - -!. -,[otullt!r?19 tY[Jll.ttn1:flnDlt:0.:llDll ullJ ]nl{n n,tuun Uu

rlo.nira:rlcdes rnr:f,nurrlirrruua:rinro,rr{ourofi ;3u

drlurf, auariuurul"n:hu nr:6nr*rdrir rfi unr:Io rrfi u

n-rodrwfi:lfioln1 20, so,1oo, s00 $n: i,000 r'ryl
gmltgmrtrh ruu"n:entr runnr{ un:ru:.t"n:enlrlurimn

irurirlunnrorlr:sun:nnrnniun uar n-.:ul"nrittllnri,iruru

el lu lu:ir.:16 oun qai nr ru 2b48 ou6.:r6aun!nrriuf, 2sq9

r u-n:urudn.llu lrypticase soy b.oth un:rhnr:$drrflu

tn:rilurrnr 15 r.rTfr ud'too TsB broth x"r Spread nnru

Trypticaso soy agar [B: Macconkey agar ri]nir incubatel{

Vot.39. No. 2 Mav 2006

fi 3z"c lunrr::l:':trnrer n6 rilurrnr 40 i'?hji n r?sl

rnr:e:rof!,iruruuo:fi anfrfiqrorrdouunfi 6u Hnnr:

6rurrurr ioun: 86 1a{ ruu"cr':n nrfio:rtr nnanrnfifrr,r
Anu1srl'tnhL!! 6tfr15u ullloL t.0-282.9 CFU/cmz

ci-radurrr 29.9 cFU/cm? 3r, r nrrdo,.uflfi ri urafi un a

911:1{ ITUSr I3J q:r}1 0'ln5U!n:nnRn',t}1$n! nauot,tftl
n:Jrf:rrnunJofr 6uro,fi u6alnrnrLrnl fauuunuu"o:rfierfl or

20 50, 1OO, l,OOO !!n: SOO!rrnr ai,ri'u un:lJusult"qtanlh

:iunnlr sntrrrir (n:aninl rier:.Jiiro"u Iq!o:ro lrdo
rrnfr6lnsil Gram positive rnnnirn6itJ(!nfr6u Gr"r n.g.-
irve runfi,iu cram positrve dr!u^rlcl'*ri coagutase noga-

tive Staphylococci ltfl: Eacil/us spp. iirurdatlofiGa cram

negative drlornlrnllriolldud Neisseda spp. partoea

agglomerans. Acinetobactet lwoffii. Prcteus vulgaris.

Entercbacter sakazakii. Klebsiella ozaanae. Pseudomonas

aeruginosa. err!iils'u o r n H n n"r'ino n o.:drrrn r'hirfiu,jr
!ururisrl1llufi fi r nr'rFnurnurdarunfi 6rki'rfl udruruun
run:r{a uunfi rirdnur nr rlfl orfl urdarlur{auluR.rrrqio&

", d;$fi;tuutnanalina tnrno ttn to

L d;' unflnr''rtr4llfr 4 Rrl, riat-n u't el Rot uTufi n 1rrnfin-
nr:luri; nru:rnnf,nnr:ur^rnri ru-rinrrfuria.:lnrj

nl:rtqltil'Unnfi fl Agglutination test t!ay
j

Flow cvtometric assav IYI0fll:91: ?01,1I

D"rrgo" ni.u. NSt p.ot"in

rn5u.r\n: r.rdrirqn

bielir6 an aonrflurrruorh n'rgr o,:I:nhiri aoo an

fi iglnrrtfluyrrn; rI:n rn:rilu rgrrnr{mr'rrn{.r.rl1on

;:rnslnr fi rtu.:ruirlu rlrulrfl1d!6ooaonmrrrno:?nru

NS1 protein 161un::ttrr6oern'.!ufiriu!!:nrlorornr:!iou6,riud
g ri.niunr:q;:rfl 1r Nsl protein 6lriro:n-ru:nrirr:rldrilu
- I ^ Jr -r.-ei?irin'l:6oriohiRldt6anaanlur:u;ri!ri'ut'r' rfi onhur
i?nr:n:rour NS1 protein lun::unr6oelo.lfi rlrfr o1,i1,u

nrrifins'ulrn,iin'u6{kirirnr:nqna{Ieu ruou6!a6cia tlst
orotein l rnA0 u1.rtin Larex oarticls rrnriurirrLrri-
rJfr fi 

-:ur nlu Ns 1 protoin [droHnnr:rfi q Agglutination

oirunrr eirun:nfr0,:onn::ati enn^:nona.:r,iu'irmrr:n

r:o.:rfiu ifiiur ngg[rtination biirunda,:rnn:rfi riudLi!'srnu

{io"uirldnTorurtnnfin flow cytom€try ulz"unu Iouuir
lyrnfin flow oytometry ilr'aurdu iorT r:1e1un']in;'ra NS1

protein fi::o-u '1 mg/ml rln:rioii'lnnfin flow cytomotry

finiourdulJrnlaun::.rr nrnlrrar { ro druru 5:r!
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-!r:Irfi nfi f, nr:wrndriuixri

||n:nu nA ii'] ?u 1o rru !'j'r'[ri(1:J1'rno:1a u NSI oro-
,-. a 

^ 
el&e.,-4a

tetn 11.t tllfl UUnn[A] IUHU?U ?lAn',tt?tnl!l"t tun:{uTtur'nu1"t?!'11
- I -r ,d rl,ifltriusnlrjrn?]rJb osi1nfu n1:sl:10 NSI protein ad"r{1:

. - )- , S Gli
nql"tlJtnnunn flu tlluum!"t: nu t tuu:: unql tatfl 0 nlT?lli u
r Lr,r
l:nouqa l1l l9t

' rin6nrrduilil 4 arrritrin ursr so:rirufi ar 1rnnfio-

nr:*nnti; n u:rnninnr:uvrn ri arrrinur n''u 16tl.rlnri

nl:llflo{oonfl O{ Blimp-l transcription

factor mRNA isoform lu mononuclear

cett ornlnn:vqn{ihuruvr5.:rriorraooxr?

uauno u

nuqr rrhlnqt

1tilao9

Blimtr1 (B lymphocyte induce maturation protein) lilu
transcription tactor fi iururnihdrpf norn'r$d{1unr'tfl rrn&
nr:niourrar B cettl riJu ptasma cett IoL Btimp-t irarirfilu

a ;1 , a) ; 1 -n1:n?uqtnl'tuffsn00nlj0nu YlllltulTlvltnu210inu celi

cycle, nr: rh.: ua:r n'',: immunoglobulin, !,n:fiuddo rnr:lqnr:
n:;qiu B cell i:rr.rrunr:nr major Blimp-1 mRNA isoform
.)lll plasmacytoma'll 0.l u lrnlno0'lnfil'lll$onq1n.ll a.l

polyadonylation site !!8:']{u minor Blimp-1 isofor. drFoarnn-:

rrnrrulira.: exon 7 6.rtfl ur-:trrufr drlluenrt(i'r.!1 :6u

lurh ud i'r nir orue

nr:rreer.raonlrn:$drfixon Btimp-1 luroin: isoform

o:iriu&rrirgo drrl: l-.:lrjinr::rrlru 1unrnfi r rufd6r eulo

do:6nr*rnrrmo.roanxa.i Blimp-1 mRNA Tfiq full length $n:

€xon 7 deletod isoform lurirh sl:ti':tiot6 asrrr!!n:
cio!ir rn6a.r ternr:6nrrn*dld1d mononucrear cerr

ornhn::ondrhrd]rr1u ts na Ioaldi? semiquantitativs

PcR nrn oDNA xs.:.i rr rn:lf,Trl:unrr] Molecular analysis

version 1.4 lunr:ito:r;f PcR product

nuir { rrdrurua nrblnunr.luro.taonlo.r Bti.p
1 n&n fulllength uR:6xon 7 deleted isoform rn:lundlfi :l
din,:unruo"nlao Btimpl nz.r 2 isoform nu'irrhulurli exon

7 deleted flinaltulllenoth isoform 1un1.rq:n'f1rj ri rl,iruru
4:tain1:$go.laan1Joi full length R.:ni"l deletod isoform

In ur or o"n;reirunr:ufln,: a an'IJ an full longth gia exon 7

d€teted isoform o:nn r lr rtf:ll tfi r rlun tjr d:J: r ei':1fi'u

uonor ndu'rrrrorrr: fi orln61l ol Blimp-1 PcR oroduct

d.:irurod::rrr* 1150 bp luti ?u ALL d'ruxu 1 r'ru

drnrrusoraanroo Btimp-1 isotorm fifio n6 orainlr

flfi :s rll"rlfi r flosnrnr 2s49

rfi urda.:fuenrr:ro.:nr:rilur:rirlu ruur.::rr

L 4)
{n Fnr*'r11- i 4 s1rt'rit'rin u,tfl 'r Ker:u1rufi or 1rnnfi n-

nr:rnrri) n nr: rn n fio nr:ryrr ti r:urinuriaririrri

n',:rJ:vrirunrrurpffwonrmrminrrylugrh.ur#.r
A qt4

l?to lS lUnl:nnCIOU coagulase test
T

"ll01l1 O Stap hy I o co c cu s aureu s

t Tn: fulRg:

Tubecoagutas€testliJunr:rnnor fiffiarnr.:6rrni
fi enn"qun:fi urf i'ri'uodrlunilrmurd o nr:ifi o*-utdo sapr,y-

/ococcus aureus drlur-a.rrJfi u'6nrt"lsql:ur{u .JLjio?r!

ffi orndn:rs'iu nrarirrfi olflunr:vrosoro"rnsirrldi.:sia.:
) a^ -* J. e
{0tro plasma commercaal kil Ylu t'lo1ll}'{{ .J"lu?nlun{:J.:finE"l

fl?'rrn.io-?1lon lyophilizod pig plasma (LPP) fileiurJdurdof ilu
n"t:rqFou coagulase test rartda s. aureus Ioutrliiuutfilu
riunr:ld r,a dituted prasma 6rrilui6rro:grufr1f,1unr:
yro(ou coagulase test l,1d1Rri1n{dldlunrranurni':d

ror:rfi rIorld eotn rilunr:io.rrYunr:r{.:or"rro.:t6oo

rir nr::Ju[u n $n:iqrirr: rilugrJ a.: urir6'r ri'D lyophilization
A .. ,. rliarnuu rl rdulifranuniri'rJ I 16irri armnifol oiu:irfiu

4"c ?io.rlniri.r rn: -zo'L uirrhr:-rn"iu, io"gu,":" ,"",

rion:urrnr 1. 3. 5 nn:6 r6au lolt6aor.: LPP tilul:32lu
TsB ri'rnlrnq(auriu staphylocoocus suspension 1oo pl.

l{uir LPP drfi rluqnru4irio.ro:1u'Hnnu:lnori 1 ooTo dru

r-ee drfiulrrg"u:iriu a'c riolu:iui{ t|a: -20"c

l-.rmrr:niirwrnmnlqir-e ,outiofi a uot zl n"Iurtdannral

li'r s. aureus snun"uf,rlrq:tru 6a s. €urous ATcc 29213,

Arcc 2g22g, ATcc 6538 ttn] s. au.eus duanld'nrnn"l]ra

d1u'l.r 50 n-? a d'r.r Io uru'iri nr:r 6 ruu nrntrrrt:'t:ro.r

!ffi ur coagulation uonci-r.!n"utlnrrartruniun:::l:tlnr
nr:rfru 6.: LPp firfrdusiulirfiu 4'c lio.ttttirdi $n!-20'c

lriflnnn norJ6srilu 22o/o, 34'h us! 32vo n1 d'ln'u

riadruirnfr 4 drfu':un: 2o/o, 4o/o 116.2vo olrdlriu
riadruHnd z+ drh': ernHnnr:nqao{usn.t'ir LPP

fi rs'iurlrl'lrdin:r!n':n"rorirlior 6 r6ouriatfi rLfi d'urirIu l'c
riaruriuir un: -zo'c Inuora{rl lf1}nr:ncnouri':lu rapio

test unr{'rlr routine n-rbJloirfiorlrnnr:drurni 4 un:24

drI:.r,:l-ln.rlfnrrutl nHntilrrtlrn n'.:dorarhlritfi onlu
a:n'r nlunr:tJ!lhnuu*rfl u5n tt.t-trnrufulunr:nntJqnrnr:

ttrelnn*'inlgdlun;nonl:l; plasma commercial kit ld'

t -,)' dn6nBlau- fr 4 fl"r1,'r-!1iytu1fllfln:u-nrfior 1tnnfin-

nr:uvrn f) ortr:rnnfi nnr:uyrnd !rarin uriuris.rlr,ti
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FI .I A AI
nlfl u:rJUrlluutltol0{fl .:fl {st:?o0tn

v.!
0?tf ?stl'|fl lUnll9l: ?0fi 'llT0 Neisseri a

g ono n hoeae llruiG Single-tube

nested PCR

uniuni aln;r1ari

innrJ:;r,ri rfr o r:J':rr rfi rlrfinroi'n.r d.:qr:ra$n:nrr
rirR.rd,:q:rrorn or-ar:nrnlunr:n:ronrr{o Neissorla

gonorrfrooao Inai't Single-tube nested PCR (SN-PCR)

arudrdrg N. gonofthoaaa rilurdottunfi riuirilu rrro
r o':I:o6nr{arn.lrns n'lyr-u#nrlldlrn'rln nlo r rorm: o d r.:i.r

I:nruo.r1u n r:6 n r{o ri': u1n qjl"n Lj u so l o r n r: vl rl fl rj
!- J r e,srlr:nn:ronld6nrialqiiru un:riJulrrrnLlqjto.nr:

ur^r'irdalurrru nr:rfi uR.rri.:o:rldldo:ron"rl ldr urerhral

un: cervical swabs tj{u'tn rfionrrlr6urJrn tn:n"nr1rl{pn

irnrnr:n:ro
i6nr:nsaor r fiurir o dr.lor n rirrir iu nr:qr:rnin.rrd
aurlnrrl:nun:Iroroo{r1n to l"irr"gtrirJ. r! dtlxu 86 nr.l

lntrfiu urino uB: urethral swab n'lnA'!"tud,t1{1u 49 11tl

c€Mcal s1r,/ab un! self-collected vaginat swab nrnru'uf ,:druru
37 rrs rlrnr:an"o6riuro {r1:Jo:rrurrdo N. gonorhoeae

ri'rui'r stt-pcn lndi primers ddrnrr:cio crypric ptasmid

annr:n:rndrinuril::ririR.rri{qr:rr n: ortr l i uriulq 01d

primers dirrvn;n-l cenomic DNA u-l't$ Methvltransferase

gene

Hnnl 4ano,r d.:d.:n:rl urine $a: urethrat swab lt'alnl.:n
un:nunxriu nO :.u 181.6o2"; ln:l"n u d.l ri'u 2 :-t U (4.1olo ) un:

urine 7 tluhjrrt'r:nn:?ild cervical swab !tR! vaginat swab

lflnurnun:n:in:.rilr 25 nu (67.6y0)liottri.r fru 1r,u (2.lqo\

un: vaginal s,vab l!fl-tr:rtnnr:nln- 11 lu In"lnrnn:rofiuriu
rui1n"?ad1i urine !!ni urethral swab ifil positive ltn; Nega-

tiv6 predictiv€ value 100yo, 100% uB! 1O0ol., 87.5olo fl.trd1n"lJ

dlr cervical !!R: vaginal swaO hirjr Positivo sni Negativ€

predicliv€ value 100o/o,93.3olo ln: 100o/o, tOO% nudrd'r-r

l{eantmaaoo urine us: vaginat $vab liHnnr:n:rldlj
lonrir.lrrn urelhral |ln: cervical swab inlgrlr:nld
nnununirli urin'l urine un: vaginat swab ia-o:rnrto:lo
bildg.rn'ir urethrat !!R: corvicat swab 6.lriro;inr:niruur
dotJ

' fn6nsrntu' d 4 nrrrimir nsr tar:linrfi c 1rr niin-
nt:unntil n nsrnnfi nnr:unnri lurirmn"rririnl
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1 e o i.r cn]:fl nu1R]:OlJnUtl08Crgl
- .S .r 4

(Phagocytosis) l9lUlUqlA0ntt?lUgl
neutrophit 0lnt6onn:udlilttav

buffy coat
- ,'l

?Rnt 8t!n:

unrir nr:q rrour r: Rr -rn 
r,w n o.r::r.r r n i q"l ri'uur ll1!

,irrrr:ror:1.: snrLr:nrhLi'[ou nr:o] j?oriud.rulu neukophil

fi inrrls-rrr':nlunr:0"ufi urdol:nrfl rulru 6.:fi rLrrld r{odnd
innrJ::ari rfi o6nnrnr:i'ufi ur{oinei lctragocytosis) Iou
riot6oofir tin neutrophjl 01n!6Bon:l*:urs: buffy coat

if; nr:rnqoo,r frdrarjrl16aon:l*:uun: buffy coat (reti!!
Ioil wintrobo method) ft RxiU Candida atbicans [n! Saccha-

romyces clrevisiae [{rq:rlu"u o/o phagocytosis i 1 !tn: 2

r"rll.rnralcindo,:rnn::arilrnrliui 16 acddorrrirrft wrigrrr-

Giemsa's stain

Hnn'l:ngao,r nr:ronarlut6ann:rdrurui.r !18,1 incubale

2 !"?I!i o/" phagocytosis rrfudurrnrrnr t r'r{uodr,:irir
iirirplp. o 95; 1116,1irurfi ll ilrrurdaiosiro !u un; so

gt fi rJiuorrlrilrrirniu Mc. Fartand No. 0.5 yiuillqfi l:!?sl
incubate t f,eL:lrirriudt.].:r:rnrinciiHnrionrroni!1fi usrili
nfuihri'rU (p < o.o5) (ein1r incubate d 2 r':I!.r[junnrjt.l
our.ririrfrrirg uso.rilnr:l.iiasito pt *n:ldrrnrlunr: tn-

cuuate 2 l'':Ir:,:rfi l,:r,ra*iriirlliunr.ter:rng phagocytosis

run:lunr:nosolnrn buffy coat In ajo:rd:ul a,:rln{6o16oo

tr:Eiordoissi = 1:l r'u'j. C a/b,cans rda incubare

liurudu6o z s'rl!.r n:*{rnorfi unr:i'1fi uisdkilrndu
adr.:irirdrdrg 1p < o.o5) lqiirnrbjiHodonr:o' fiu s.

ce,'eyislae !!Rni'i1r'tnl]qeauriu C. atbic€r,s fl1: incubate 2

'ilL,:un: incubate rfiu,: t drllrdru:-u s. cerevrslae

uon ndnr:ldorny 
"oat 

yl,tlr{d.tu':u neutrophitslu btood

"."", ua ndr nrtn:toriuiirururqnddrfi o ptragocytosis

vl^kiir uun:1',irr n rtunir nr:1f,'fi aqqr!dru
a: nr:6nurnr':l'ufiurd.:!<cilol ner.rrropnrr rhlo'a:orn{u
riorniurrilu oL,ffy coat

rin 6 nxrfuid + srrrirrin msr rn:uinrfi cr 1rnnfi n-

nr:rrnril nu:rrninnr:(urf rl rinorn-ttriu.tLd

nr: 9r:?o?on:n g:n tilt :il9t?u?tr10.r

Caraway uuuulrinnnsnouhl:6ulou
1#ri rs rfi rniururo{urnio{?rn: r g #flnluffi

Olympus AU 400

rJrurnr nfia3qt

nr:fl :rnl-q::dun:euin1u6:"r lu.rrurj::driu
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2ltrll| R nfnlllfl l'tuttu. llll

e w J , A a er ea 
' a I

lJ r 1 U Ul{n U'r1 tO r 0 n |l 0 D A t U fl HJ1 ri l U U fl 1l'r Yr !'r n.lj U
.1 ..w e Z
{.|l11 tllsr]!'rton'2n?o::0utB{ntqutn tqil0[n:nf]tt')tJ1nl$

: ).ut - al.l|n 10tflu fl0 111u']ltttu1] n!:"tn"t[!iti n]:flnb"]ntiun{
,.1tiqo r!flnr1frn:rrj'irurfr uun'Dnr?otori"rn:guifl d? rir0r

.lan!n:u rannltJ?!1J0.) uarawav !!uullgnoinaul :6u
2- -: ^-r ir,,l
5.tlttrn"rnnn?"r n!u'r u"rulrlr !qu ra lnr0.rD-qrlui6 olvmous

AU 4oo !n4on!6!rri rd arh n r:o'rr lr"orir n:olinlo uyi.! 2

iilunrilnu 1 oo nu Ron'r:yrnfl a.: nr-r'irrir u'ldroiuriro,J

rrm:nqr2m-orirn:qriinldtnffr6 u.:riurir mrlirinlu:;eir n:o l3n
,a , - t ,;

2 - 10 !n/on- llouJofllnrnll:nfl.:llll fl"]nn:ln'to lonln
i r' z ., i Jr. I -- , -u'r|j1flrn:u!tBn0:tlt'ter1n?'rfll tonrnululu:!rr't sirnon'tn

nr#nrrrhrortru:ro.r nr:qr:r rriorir n:quinto urir u rfi rqSu!
! -- ., ,. r. / , I

totuu l]nnl9llr:lubntt tflulft.t sn[u11Yt.lflo.:?M ]fll tlJ

e'r:vr"u6,, = o.B9 loui<rnl:ri'rflrrrLe'ryriuf, y = 0.7425x+

t.+g: rdo v 6o rirn'in r3nfi irn:r:rilo uldrir lrdrqriul ra.l
- )- 6 r.Y

lrn: x flo n"]n:outnYl?tn:1:utou tnu'r uln"rnu:ljYr

rinEnr*rl"ufl d 4 srrigri n urnr scr:fufi n 1 rnoio-
nr:unnri) orrt;rnnfianrlum6 rsrinmn"rrirrlurj

flfi:s qr;!fi I rounrflrr 2549

dichlorofl uorescin diac€tate (DcFH-oA) dim "ttnailu phos-

photipids bitayer 10'! cell membrane rrirhinrdurtndli
e I 

, rd a rrirtl a dnr uluruo.l01l'lln fl'JU0lU brpolar substance!

rto{ nndorrir u ."t"ase ld ocrx rbfisnr-:; oxidativ€ stress
)-frfr reactrve oxygon spocies (RoS) riiu nro, uia or'

fi o:, fi orJ! fi 
-:ur oxidation rlrli1d ocr d.:6a.r us.rfr ri ur

rrrn:nqlnt'olririeu flow cytometry ii flow cytometry 6a

r nfi n nr:o:?nriu uan-nq $fiiu?d1 rn1!x Dn rtn { ddr n"':lr n

riluunr6rlrd rrdrudr usr rnrro{lunr:ronarduno.:hil:iu
irrinrdoodnnn::duri1u H o and PMA (sttmulated blood

cells) asio/o10.:rin{fr 6ailrfln (yo cell positive) !!n:fl 1'rr,r1-!

10{!!Rn(mean fluorescence intensity, MFI) glnirrie16oofi

1 l'ignn::{u lunstimulated blood cells) risllunr:nE noidld
rGrrrfi arnr;rir.: aos lurtn{rioriaola.rn{rd'ra rirrn"'ld

nu nA (n=10), r6nu:nnnao (n=6), ri ?urJ1o16u (n=2) $n!

drhrmn'n6rir (n=10) r'iuilluritlrutro-a6riu riar-o::o-u

Roslugranulocyte !!RsRBcs i "/o cellpositive r!f,: MFI g.:dfln

drunr:r'erro"u RoS lurnfiq16aoru'jri % cell positive un!

ItrFt aifr aq1ur6 n r:nnnao userbirfi uirii fl ow cytometry

e-, !r:nldr"or e,"u Ros 1$d0160o1ra.:d rll:neir.l.1 lniilu
o rirr6

a. -,)unqnbriLlll4 4 Fltt1?a t?n u1ff"r Rgl:u"orfrI (rnoin-

nr:ru,i"n ri1 nru:rrnin nr;unn Ii r:urin urn'rria':luri

Thrombin time

n:fi d ruflqru

nr: reri rr:rir urrh 6o Jrjld*r n:::j nr:r"n thrombin time

(TT) riuR'r!1:oreriulldra'rld1uria.: fi u'6nr:Ieal:idor

<'.:daarnsir.l ::rng o''rriunr:roiu! thrombin
/

ItIaInnilUUnl:nOn"l tin"lU:lonllAnU!Ugln'l: lsF?ull${

lu:rrnudldf nur6li;n'l:lqriurJ thrombin r']n fresh rrozen

ptasma ri'r riinr:qno;noull:6u1u plasma ri?u acetone

rfiaki tt romuin !!{?6i 11 yh1fi!!#llnuii lyophilization

rd.:luriuo oudr d'rgl o i nr:t oir ri thrombin 60mt

[|unror nnrin dtfisrdurn'to1nn1t!6t 0.25 M. cact, Inan:oio.l

ttunIo-] fibrin oonbi$:Lordolornriau fi brin o;tiluoirgot-ltar

thrombin s anl:J r*rlv'tjilr rl{l o.l thrombin fi a dlumln:8 1']
.L

$oid:nrnlJ0,tn1t,0r:u1l lo llJ!n tnu oJul-|n'tun1: t:8n9l2rlx!

lunr;rttln fibrin ooonlornr:rhtarsr;t,nrorantuouurd,oa

fibrin 0Bns"rnsun:srld.rlden6lolnlirrlit'llu thrombin

dld'rd rdurd o rfi uu ri'lnr:rgrilrqir aiirrir un:tdorhtar

nr:ilfl il1xou'lu'l9lurtuufl rri:1lel:?o
.! c A .r.r

uilrcilaatilotnonniln?1il[n:uo
adIa.|srus4144v

ooncuran:l0?u'1tr l1{o lcrlnilfl :nfi ?nfi a lo
fl r:r9r:unuru l6Ill:0;uttuufl {fl rfi :iln1:?oqAAd

tutT{l'ntuuu

nJt fl ull

oxidative stress li'10 fllrr:tnirqraonitn6u r,rrldlu
r ') ' nr:dfiq n6u':o1utSnnluonlt 6) Lq0tg''i1:r5nnvl0u lr.lR,

ri rrl:nair.r1 rriu rnrr:rniun iornn-rrn I:n6ordo

m ind ri u r nr 6u tfl usiu n-.: riunrrq :ra iot oirr o.: nnrr:
rniuoaan6ro6t'L 6rsnr:r:nrirdnlrlururr oll:nviannm:
dfi nrJnalti' nr:fl reoio::durro.rnnrr:tniuo o on6te6

arolfi 'rvrrrdrrni lunr:o:roio'l:o-rlo.t malondialdehyde
A; l. A 

^,(MDA) Ylt lJljulu plasma .D,:rUun"l:q:'ln?o111J00lllln;

hjsr rr:n r.ir dtlo'ir oxidative shoss rturrnrnrrn{tGn1n

rj o116rldi nr:niauri6 f tow cytometry 1,\iold Rl"rTqfi sri

dulrf iluntn:mi'ru:eiu oxidative stress fi rnu", t, t- ,dt[u'6 ,

::n'rrrndir rilurtn{rfir q nr:q:rn'r-o::er-! oxidative stress

lurior6oolfioeirrl tri* titrrFaer$e.! (€rythrocytes)

rior6oqr.l.) (leukocytos) un: tnfi ertfi ae (thrombocytos)

sr l r : n rl rld'la s nr : Jo r d 16 o rd o o o-.l n dr r oir u z', 2'-
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thrombin u,! (lyophilized ttrromoin) drerilr:li'llnstaun-11
ptasma rarnu n6 30 tru Inur iuurfruu::lri,t.t thrombin

erifi rni It lIn Iti'trr rir $R: thrombin H.:dreiu rrlo ui?lu !
yiui{rifi'lr?nl thrombin time (p = O.ooo) dldrlniuadr,:
iriarhn''rg 1p < o.os) Inu th.ombin Hidrq':u luiirrnl'ril
tt ln{ril,: n-u rir rjo urhl tyophitized (p = 0.4s9) d?u rhrom-

uin Hrdrn':artlouiilurjnu'j'tun'{nrn lyophitized t!n'liril
activity E{duodrifufitn"'q (p. o.o5) 60rdorAt thrombin

nrl 1u phsma o:rfi on'rl ctot yl"xfr hjs"rx1:oo'!r?n.rldiisiaI
inr: oitut. lu"oriludq:r drudr ro rrrr:riaudr:rirl nosou
uanmndrilyryir f,.omuin Hlfi rnilllq.inrl n.lcr-lm!r:n
rfiulidonlrni -zo'c f.i1a'adrliaa oo iu

' rinf,nxr*u'rld 4 &lliinrir u1fl"r flor:frufi n 1irnfin-
nr:unr ri1 nru;rnniinnr:unn ri lurin arn"u16!,:lrej

vroi
3{AtO{tfl 1:fl nnolnltail!tavnSvtllutJli

uunl#r.riqnGlorsiG cotumn
- x.,

Chromatography nOnllgUU{n1fl 0: 6_U

A
loillTO Mycobacteria

ts nouqanxol

lJrt. a e t
tun r:fl nr|lfit.tl{tnnlnl tanl|"]nnqntrtun"t,tuu! In.t:

. t ..lurlx0,|l!0 Mycobacteria o'] uF-r:Rnon"t nllat!rn:5r]tRnonl r
n::rfiul I o r urir n: n n rn-n cir r rir fo uu n:rir hirfl uH r rir r
trnfin spray dry d'lun:rrfrulo:nnrn"orit! gsyo ethanol

ruEn-on'rrara:nn(un1u"u-:rnf,oiol oir urrofi fl cotumn chro-

matography 4lal:arinudlo:lo- 5 fractions sirun::rfi llo:ki
3 fractions [tin: fraction :to.:m:nn-en"lgaufiqo:nnrirr:,t

mngourrjr Mlc ci0tdo Mycobacterium tubercutosis H.,Rv,

Mycobacterium tub€rculosis H37Ra, Mycobacterium tubercu-

losis MDR t|a: Mycobact€rium avium AICC 25291

Io uldl n-nnr: colourim€tric ri,r u er: latt 11a-1a,s-

dimethylthiazol-2-yl)-2,5-diphenyl tetrazotium bromidel)

annr:yrona,lr,ruilen:Rrinttd! fraction fi 4 iraonny,f,lunr:
l-un'rnrrnirgao.rr{ati6dno 6o irir ttltc oior{a l,,tycooac-

terium tub€rculosis HlrRv, Mycobactorium tuberculosis H37Ra,

Mycobacbrium tuborculosis MDR ||nt Mycobacterium avium

ATCC 25291 tyiln"u 0.156,0315, 5 un:2.S mg/ml n1!d.ln"u

rhnirnr:erinn::rfi rrirluonn oaa{o:lin-r:an-nd oonqnf,

rjuurjlj6 6iqrjjrsn:nn-nn::rfiur, traction fi 1 o:oonqrf,
ldnir t action du1 finrl 6a irir l,lc riarda Mycobacterium

tuberculosis H3rRv, Mycobacterium tuberculosis H37Ra, My-

cobacterium tub€rculosis MDR un: Mycobacterium avium

vol, 39, No.2 Mey 2006

ATCC 25291 !li1n"L',15, 15,7.5 $n: 15 mg/mt n.trJd.tqiu

' rin6nr*rr"u'rlfi 4 n"rx.lir.riyt !.r fl 1 Kn:risfi e (tnfl fi n-

nrrunrri; nrwrrnficrnr:urrnri r:lri n lr iu ririin ri

<inl:flnutn?l ctxo,: HLA-DQAI

alteteslunuuo.: louiG
Polymerase chain reaction-sequence

specific oligonucleotide

(PCR- SSO) probe hybridization

tn nllnt?nd

Human Leukocyte Antigen (HLA) i'etiju Major Histo-

compatibility Comptex (MHC, Cene fidrrirylunu
ruo:irnurrd iir frrXd.:r fi urrlar n-r::uu i rir n-uz ar ir,: nr r
Icu F|LA,.ouGrnrrdrruonrrnir.:Torfi ufi in?.rr$n.rn$n ru
tutqjn:uErno un;inrrn::rr aor"rroliludio:truonoir.:q.:mn

luuqin:rdam6ri'rlnn 1unrof, nuf,ii rilunr:6no.,or.,r]d, uo

HLA-DQAl alletes lunuu a.:d ot dl a dlunrn rlfial a.r

::rmalnulquroylr:o"lniodrnu rfludruru zz rru Icuii
PCR-SSO probe hybndization HLA-DeAla ebs finunnfr sn

6a rrn-ooafot 1a.eol") :onnnrn6o HLA-DQA 1.03 (24.7yo),

HLA-DQA1'0102 (20.8olo), HLA-OOA1'05(14.9%), HLA_

DOAl'0601 (9.77o), HLA-DOA1'0201(4.5yo) !!n: HLA-

DOAl'0401(1.3olo) ri orh n silnul olU ufill rfr ll n-ln si:r

oulnanrnrraflo u'j'r DeAt.ol Io: DeAl'0102
i nrr uqrneiri n'ua drririudr rilX (X,?=6.07, p=0.0.j 37 un:

X'z=4.24, P=O.O3g4 or!d1o"L) $niu-.: L.ir DOA1'01

inrrrrte]nrir.lornnsi:Jnuriui$rja rirliriudnfq fl,=s.sz,
P=o.o21i ) ri?ulliuri n'rutu 5.1n'rlrrnrirrior n rrrirdlrlflu
nr:fi nurun:rfl u!::Irrdlurnrr 1 oiru rriu rirulrurainar
nrrrisriana'r"rr:rfi odnnrirrlrifi'lri:Jea uo:a'r.lrr:1 6,:

oruirLr,r'uf,ial tiLe uouhrnuritllrnci.x I 1un{louaa.l

' rin 6nr+rr"u'rJd 4 errritrinlr ar se:f$fi n (trnfi a-

nr:llinri; nnr:rnnfionr:rnrri rlrinmn'sril lrrj

nr:r{aniltu'luoufi 6rululnngiu
hjdar:Jfifl n cilriulflu.rru

fiutnt:ta09l

d - ea iflin!?ttn 16Jn[

ri1u'r Anti-human gtobutin (potyspecifics) nn1il l1,1.)

r60



)r.tnrlnnfinnriwrn?ilir,. ti

rdolJfi lEnr:nirYrri'uirornRfi n IeurqHr:.lrururnr:16oo

Innfifl Direct anti globulin test nn1iMn:?n!fratrtau6uo6
do-un-!riorfiaeuollui, lnrl lduri Hemotytic disease of the

newborn (HDN), Autoimmunes hemolytic anemja (AIHA),

Hemolytic transfusion roaction (HTR) !nnBfl Indirectanti globu-

lin test ldlunr:q:rorr Afl oantibodies 1lonH' ?udo-ln-lriorro.l

luunannqoo.: rn o fi,n n".l ro idrir r r A;ti-human gtobutin

(polyspecifics; dr ::n0Uri?u anti-human globutan !!n: Anti-

complom€nl o nr: rn nfin nr: tnrn rii nrrr rrrL.: n fil; HRsl

rirsrlun-nr*au: Rabbit potyctonat antibody dd,I 1;riu Hu-

man globulin $,f,: Human complement lou Anti-human globu-

lin nnHRnlounrrdq human immunogtobutin fidlunii
. rv - J

1l't tluJt gytE!!n I $R: n.)? 0L161't"l Lii t ll,i't:10.1 Antibody

nln6irin:rli"tulnlllytafin Direct ELTSA lixtr Anti-human

complement nntJfi grlorinr:1dZymozan n::riull4rfi o Compte-

ment activation 1u6ir:tri ng rn:riorGlrioi6oettel.:o:rfi onr.t

Coateo tiarir comptement coated RBc l dnn::sirsfio;rfio
nr:siriuor.r6 a6qio comptement rir,:1 du nr:erloenrl
dr trrnoluau6uo6rhkilouenrrn"undrn on comptemented

coated cell Polyclonal antibody nr,:sol4 nrhrurrirhi
uifln#d1urn n fin Satting out Io unr:1d Saturatid ,rnroniut
sulfate, !nnfifl diatysis, ldrn?'teJldridu d2u Hererophite

antibody nnrird'oIo!tnniR Adsorptton technjque

n11!i:i!n"u1o,t Anti-human globulin un: antlhuman comple-

ment fin"jo'lnfMRfl!1uo"o:rairu 1:4 6B 3.62 [!n: 0.9 mg/

ml ol drq"u nr:6nrrnrunrnnrrrlrrn:nrrldrrnr;lo.r
Antlhuman globulin reagent polyspecifics frlquldfiirl1]o,:

q'u-:crnlnfin 3oo :1u1[n"r:n:']1 indirect anti gtobutin test

rua:li clotted blood xanri ?u 43 :'r!1un'l:q:1n Direct anti

globulin t€st riiuutfi !LHnornyi,raa,:rnoflofiu commercial

AHG .€agent Iolrirg6fi nrnn'lno.lrvrofiolrirln6a 1p>o.os,

r=o.gz)ri':uonfi .:frurnz.rfl 0itt]r!i{biin?'l!ri'r{niu

rinfinr*rttuild 4 K'rn're !1i yr !1fl1flo: rlirufi or 1rrnfin-
nr:unnti; nu:rnnfinnr:uyrnf rnrinardoriarlurj

Fl al
rmnnruYEruil{9}uo{fl {tfl .ign?o0rnoTJErTrfl

aal
lilnl:91:?Ol'llltO Chlamvdia

trachomatis lotuiGsingle-tuUe

nested PCR

ltuul l n:n

r A a - .:,)nquttn,tf, tllotlltuutltuunl:tnuF{Ricr:?olln! tuollBn

flfi:c ofrfi z flurrnu 2s49

di di o:roor n a{Ilr: rnslun",:n::orrrdo c. trachomatis

Ioui6 SingtetuUe nested PCR (SN-PCR)

nr1xii1 a'tu c. hachomatis rfl uulnfi 6ufi riJusnr.ncll o.t

I:n 6 o rdo nr l rn e r':: niufdrrt'Lloier ntrl n nIo r ranr:a tirr0.r

I:n uoilurfi s$ nr:6ordorhulrar!r:-nhjrnorarnr:rirlri1i
.^ j, r..srrrr:nq:lor,{u?i6erriolsiir! !!n:rilusrruqhnirarnr:

runirdalup:tu nr:rfilR.rri.rstr1oildorzoli.rLl liu urethal

trnr cervicatswabs dnlrn rfionrrr:r6l ro un:ri'nrhLinn

irntnrro:ro
iSnrrrsno,r rfi rdrorirrnrnfirri, :-r-rnr:inrsrdsurinrll:o
t]Jq 10 d1u? SZ :rU leotfi! urin€ !!nr urethrat swab

Ornrirrldluru 26 tru cervical [s: self collected vaginal

swab nlnrix€.:d'tuxu 31 :1u yhnlrRn"e6r5uro rhtl
n:'lorrrdonnrl-ur6uq-rli'tr st'l-pcn Inald orimers

fidr[ "]rda Cryptic ptasmid wnqnldz"o!lri.:::n'irld.:ei,:o:ro

o;o|nodua-ulorld primer fi,ir rnr:n-l cenomic DNA !-:!1u
Major outer membran€ protein (MOMP) gone

Hanrfllqao{ R:d.:ntle urine un: urethralswab lrir,lnurn
(n:nuqrlriu 20:1tl (76.9ol.)!!R:1"q!tri,: 4 :"tu (15.4%) ||s:
irrine 2 :"ruldm'l:nnnn16icervical swab ||n: vaginal swab

1r{Hnurn[n:nuo:.:n]u 14 lt! (45.2%) r"fltttJ 2 :1rJ !!n] vagi-

nat swab hifl-rlrrnel:lolri 15 :"lu ln".:lrnn:rniuriuxlir
d'lotit,t urine !!s; urethral swab irir positivo $d: negativo

predictive value 77.8%,1000,6 [n: IOO%.100% n,lr]drnitr thu
cervical !!n: vaginal swabllifi'l positive un: negativo prodic-

tive value 87.5olo.100% !!n: 100o/o.100% q1!d'ln"!

il eanr':nono,r Urine lfHnnr:n:rofihjuqnrjtnrn
urethral swab lousnlr:nldnnunuriuld uri vaqinal swab

io"nnnr:q:rohiltisrnir cervicat swab 5.:riro:inr:ytifl sr
ota t!

' rindnurfufld 4 mlrirrir ursr nq:u-orfi q (rnnin-

nr:!!flYrti) n $:rnninfl1:uvrn !i rJrT insiln'srilnlnri

Hematological and Molecular Pictures of
Mild Form of Thai Hb E /b-thalassemia :

A Preliminary Characterization

2n:11tfl ftt-lo

in nrl r:<,r i rfi ofi nr*rd"nr*nr:ynnlnfinin mun:t]aftrlu::i'u

Ir:rnn nfi rfi urda{riuornrmrlnRind!i:uu:rra.rfi rr ttuEl

p-thatassomia rrrlnudruru 2 eu

i6nrrfi nnr rh nr:6nur{rJr a HbE/P-thatassemia !!n:

o:ouo:*': druru 2 orounir dhiiornr:vrr.:nfi fi nfi :ul:r un;

r6l
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lri rn ati':"u nr:1fri a qr lr ria u Iolnr:f;null::noud'runr:
o:rnriorfi oolo.rsrr.::ni 1cBc1 nr:ornrrfiFr$n: irirnr
6hlnNiu (Hb typing) nr:daunrF:rrru F-cell ris:n'rio:'ra 'l

c[-thalassemia 1 Tfin SEA type loli6 Gap-PcR

rnnr:ilnr*r 1uo:arn'l"rd t ennr;ql:rlliutfi oti oq s u:ni

lcac; nuirn'rJrrfi nr?: thalassemia inlermeoia lullr].: dvia

trirn:riarlrafi nm: microcytosis nrrqlrrolf,fi$n:1fi rll$
6lllnniu 1Hu typingl r,ruirn"rJrurilu Huelp-tlalassemia ii
Hb F hig{ (F=22.1ol") r,iorflu Bthalassemia trait r,!r a:

riarlrrrflu go E uair [ei$rii1:n":, HbE tir (E=19%) p::hu

i::c'u r-cett drn'irfrnrrq:rilu viaun;urii::o-u F coll n.rd.ru

1i0ir'rufi F-cett Jn6 drulun:alnirfi 2 niennr:n:'roulu

rin16anar:q:nivruir{rh utiJu thalassemia intermedia !auliu

r,ioun:{olff ain,'),): microcytosis d?$$j! hypochromic mi-

crocytic r€d blood cells nr:fl :':orfio$n;Gtrr*6lllnniu(nu
typing) ui"rt ?ulilu HbE/p-thalassemia di no r
kie,:rriufu 1r=zo.sz") ariiu Hb E trait, (ririlu B-thatas-

)1
semia trait Yttfl1 Hb A, autunl{ grey zono (4.8'/o)

rhurio':lrariju nfi rf:r"rru F-cett lutirh ugi'r nirfrnr:r:tflu
riorrn:rrri i F-c€ll fl.: d?tldais'tui F-cell nA nltqt'tenl

?-thatassemia 1 afin SEA type n'.lao':o'loljo:"rlr]trlorrl

fin:Jnfrsfiod'{niim
v ;r,

alJeanr:ilnnr n*nnu:ornr:fi blpru:.n o't fitJ': r p-matas-

ssmia/Hb E dis€ase o1nn".t 2 n:ouni':arotfluHcmnrnnr:i

mild form of B-thal mutation'lio nrti c!-thalassemia

rfi o6uil: sn:arol;rdmrio.:n"unr:i6udiHosio::o-u F cells

dg.rdu d.: o:ri'0.r6 ntr o dr.: n: r6 u n eiol

z 4,)' rin6nuTnu-fr 4 fl'rr1-r1- n u"rfi r fler: uTruf or lrnnin-
m;$yrylf) n$&tnofinnr:ulu,rti r:,rrirmn"rtdurluri

^Tn?lltXnt0ilnl:fl fl lfl 0 Toxoplasma gondii

luflilrgtra\nsdrfl uI:nrurissrr#rrnu,u

dntau (uveitis)

iu-:'nrri :rrirlqrr

I: n H f,: n n n rfun nr.r o-n ra! u':a uvoitis rfieleinrntl-ta.,
lr8"ruslrBq t?lJnnolnnltqqlnB Ioxoprasma gondri irllu
opportunistic parasit6 InulurniSarr:3nri:runru'i'r uveitis

rilunr$n dr dgr o rl:nnru oe !!o: uir T. gondii riiu
R'rr$qllo'r posterior uveitis 6.i 3o-5oo/" lurl::rnaq:iuqn
n",rdlu ::rnalnuu-.:hirunr:lrrlrrrrrior. q,-r*unrrFntr.

n:trd6lrilunr:*r:ron21!an.tla'!n'r:or?a !ttaufi a6sio t.
oonal lufirl':rn':lnrfiinrr: uveitis firriunr;q:ro nr n6fin
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I:oqnl:.rrururnr r:rr*n:rirrln! Ioakirhnr:o:rnrr
Toxoplasma lgc antibodies ti?u! nfia ELIsA(Dade B€hring,

J --
Germany) tu}l n1f,'J"1'!0 Jl:,u? u uvertis {{tlflq'l0 l n'ltYl'l{nnun

dru?u 50 11r, n" rr uveitis rn:ini6r:fiuunniorrdororr
fiqrdoralloi (uveitis/Htv) ,i'ru?u 1oo:ro r iarrfiuuri!
neir:nurl nG dluru'1 oo :rtl annr:fi nurnl'iraio:rnr:
ot?il,lu Toxoplasma lgc antiooaieslundld'rhu uveitis, uvei-

tigHtv un:nu:ln6 rvirfi'u 26.00lo, 19.0olo rn: 15.0olo or!ii'rniu

Hnnr:r':rurfi rrdlafi rrliunural6uo6lu$qin:n6i:rr rfl u

34.2,33.5 ||ni 57.'1 lU/mL qnrl.il6'u rdorfiu!rfiuuo'onnr:
fl :ro1,iu!!ou6Lo61un6ier?i:J'ro uveitis/Htv ddr o-rIrr].rotntT
!inunsrflaTn't:?]tR'lId? vi u f]? -1!tn1a r n']:cr:21r!u
qou6uo6rilu zr.q o/" !!o: 13.3ol. cn&d'rri! ri.:d linrnrll
ro n qjr .r a dr.: i ril iir frp nr.: afi 6r a.: dor:r n"r:err'r 3r t.l

ruau6r a6::r'jrrn {rn' r uuo:nurJn6 odrl1:fr orn

nr:finttir,da T. oondii lijuflirvorla{ltn uveitis

luerulru&rnriaurfi uilu,;.,i"',''rd.,iuqiarfi nurgial

Io r rir nr :orir olufi r ar ru: usq r or nrr,i r ur urLr ndu

Io r aroldrrefi nnr:sr:ronrfirofi 6nua6or olrdofi 
"',

d 
^;ta rrnuft ol-tlJ tx2ti tun tt?1{00u

Y 4A' llninlrltu- fr 4 fl'rrtrin"rlnu'rfl'rflcr:liufro ltnnin-
nr:*ruriy n nr: rr oio nr:ulin ti lnrinmfruliurluri

oI
fl nu r?n or ?r1:?'|u g 1u 611 fl r!

d4t'lstou{tto:t

qnno RTro un

n r: rqi u l or$rrrd old*rr'dul,{o:rn o rvru

Sabouraud dexkose agar (SDA) fi1utiluRflltlr0,! water agar

nrnHri'u ti-rrrnirrti",uo:: ua:q!1rien-eror:ruu:ldrrir

o'oliiruriu:nin soo/o unir lriffn"oo:itt :uri syo mrr:n
J t r r -q .- - J J -tirfi'r:rn u,! rra:1 t96 tltlru"to Ln tflu Innlflu.: nutnDntn:Q!u

soe Ierllnlnflrarr{a candida albicans it aa rirlr:ri
n-nrnsnnl uun'irrdafi roirgru sDA d?ur{D Ponicilium

sp. .J;az Mictaspoum gypseum in"nunsun: luroaa,llnlnfl
lnni6u.rn"urdadro3rguu sDA u{in?r!x$ruriur:orlnlnirdo

-t
Microsporum gypseum riaun'irriDUu SOA !findo!
r:liuurfi uur nro.rrlSr:r nliror n n nIn nludr r::nirlnlir
luorur:fl o n o.i d i:;q''urir qr n n olnaa.i (4500 mg/dr)

rrun.:rnirlu'rd'oinr:airrs oild'lrnn'irarrr:nona.r
fi i::o"r:rirornnnlnsdlna'r (1800 mg/di) Iou tda Ponicittium

' " i rlu: nint': uqi'l-ud gsp. l11unnl+$:110rff! a:$n! tft:n flTti Itatt ' ' -' - uu sDA ri2urda1A,l n'r: rlrl: rn un rnuro ul nrYlrx I tu'

t6z



-ll: t:lnn nnt:t|l|multaltfltl

Micrcsporum gwsoum lu'j1!{0ff'}lltnR;T .: macroconidia

liud sy lrirSrnirr{addt*ur son 1r"ud roy
),!, : ,nltu.trhrta*?unn 10n r!: i'n!rn!t lriffriolu water aoar

rdor: riuLii H n gion nra'rlilJ o.:01:r'r:yra n a.! !!n:01'!r'rtyrona.r

0uTtft'lnnnn2'l sDA nJ ::lr"[u 3 r.1l']

' rinfi nr*rfufl i 4 fl1x1ir1in u'rff 'r Kn:linrfi o 1rnnfi n-

n'l:rrrrnJ) n$;!nnfinnr:*nnri r:uri n m ffi ria rlr d

fl r:tJUrJ{nr:r0:fl 10{tTo MRSA

dair.rlosrdouonfiIurYs6n'loIry-ra sr

N7-10 fias A9-4
-r u9 4 al 4 | !l
illtUn lo0rnnul Rtntruolon tyrnfl lyru

n:?olll 1t0.!aN-t1l

-t t
nT :ylnfl auuuauHnnl:ullll.:tra Methicillin-rosistant

Staphylococcus aureus (l\,lRSA) Iou!d'Duan6luril6ndruru

I isotates driq rfl onurnr n nr;6n ur ri aurrir Is urd'a

ruoo6lurio-dnlaltrne N7-10 (N7-10) dr a rilun 
{ lii riu ur'.r

n&.ltdo MRSA !to! Methicillin-susceptible staphy/ococcus

au|eus (MSSA) sn!'l:na-uatrnr:ro-:rgro.rrda MRSA 1fi inhi-

bition zono rurolnqjdao 1zo mm.; un:r{auan6lul'a6vr

lolsrnq eg-+ (A9-4) dio {lun {!d r;u tior,.rn',.,{o unse
rrt.t'ir hi intrrortion ron" rurolurgfieo (24 mm.) liori'rldo

N7-1 o r:rdnurnranll:fi tlrr:arlunr:sir,:nr:rJ!6rr*:
luarur.lr{arrdo z lfio fia Gtucose soybean modium (cstvt)

|tn: Antibiotic productjon media (APM)dorufini 28"C,30'C

ua: grc nuirrdaGrah,ra-r:rJfl 6ru:u"r ag.Jn',r,0-rrpn uor{o

MRSA 1uilfi 5 un:air.:leirrnfiqolur.'ud 7 linnto,tion .on"

:Ju1n 14 mm.) rdarn ",tdu.:lt 0","",: APM f qu${ri 28'c

rlrrir r{rnrdolrsn'olqulifl'r:fln-o Ethyt acetar" i u ri"rr'{r., do
luo"olri?u t : t inlrrurr:sr:::rnn'irnr:ldsn:Rn"o hexane

nr:nrroitnrr:ririrli6 tt'i'i tuy", chromatography (TLc)

},{u'j"rsTn:n1!] ethylacetat€ : hexane (6:4) un:m:nis'tu ethyl

acetate : h€xane : rpthanol (7:2r'1) 6n!1:n!!unm:n:nruki,flu

2 co urirdo rrrnssounr:ounqn{duri,:nr:ro3osorrda

MRSA izuli bioautography lrjrLirfiq inhibition zone

nr.:rirur rm:lrtr 2 nq $ritfio inhibition zone o:ldrur .l

-z'ltuofl1: a{uuff1:n:n'lufl taDla un uJt7ut"ti fl 00n1:$unRlr
I - I J-B0nqTlnauqu ann'tnuu{ltu?'rR'[r1:nq:?nYtLn']'tfl't'tn

m:rir-'ri.: rdo unsn Inlr{o ng-+ rd ardIt.lhluaur:,rn':

ifi:c su"ufi z roxRrax 2549

5 l}i:ru'rc inhibition zore 24.75 ... d'lti fiui',do ns-a

inllmr:r:n1unr:cirrsn:ur., J.:r,{a MRSA ld6nir Nz-10

riorrir:,du.:lunnrrc16rrriu un:nr:rirnr:6nurrfi rrnir
" - ' rdoddultjfl tufl lJU0r111{rntJ?J0nff]tD0nrlfl tnHn9l tnl

z 4)' unflnu'lau- r 4 ml,1x"r-yl11ff"tKot:uinrfiet 1rnnfio-
nr:unn tiy nru:rnnfi nnr:uyl,rri r: ri ur#uriu.:1rri

flngmTn:Yruf,ruflfl:urwHtau$t0t nnr:u

qufltr flrias

-tttnltw'lru'rmyn:liuT-tum FTUnl:lllt"tttn u{ t!0ulJfl 111u

tfiolottrunr:ld Trypticase soy agar oi't u water agar

fi Har:rirl:rhrirror !!R:{:llriKrYoo:'r!!riui ruirrdo e"-
r r -. '. - J

chenchta colt ln :nilquln laolJ'tll{10lnlflulnntflu.tnutTa

fi nr:rdu.:r..,u rsi rdarnr:rdarruorl,r-,rdrordodroiul
lr n d':uH nlr a.r4Jlrinn-o q;r uu:uri 2oolo 1u *a tot agat 1 .5./o

!!n: NaCl0.570 fiaor ni 37'C !fl11r20148;2Li.r usiadr{l:
. 2 -.c r iJno.lrtro slapny/ococcr.rs aurcus lJ.:t$laLn lllntru lR l1J9|tn"1

J2 I ) A ^!uo]1l"t:lr9rnoilr!:Jatl.{"r:r8unnR.'']l1:rou?nu uRrut0t9uJ

rir r ;r rirr t o% H nx n{l ri-2 un:lqin"nr*nr:Inlnfi r o,rrdo

fiinrrruur:rnnir uqiu".rirur o1a iIoInilt uqrneir r fru
a,t,&11nnl:fln!1Un U 0 n1',t n1:ujo1[t 0 R.)uH Ru11.tt4t,o,lJ 0.t

o i 14 "r : yr o d o.r hj i a n d a q nrnr r,rr a r ar u r r r ri a dr.:1o

uanrrndri':vrrir arrr:naoo.:i:rorriunudnnn'ir:l::r:rnr
rfiarrdrrrirrar TsA

L -,)' lrninEltu- fr 4 R'r1'rit'riyr u'lnr Kn:uTrufrg (rnnfifl-

nrtlnnti) nr*:rnnf,nnr:ttnnri !nri n ur fru ri a,rlr ri

11 9t a S a dd
nr:fl nurnr:s0iloilu lurnilcYgr?u

Fr4rA
nJ:ulJtngu:sfi ?1{cI{cr{fl :?0n-l.llcuaa2ilul

ruavrfiodoilvrSsrsiruru loslf rn rcn
tlas c-erbB-2 tloilailoo

- a-i "q}| tu snollor

1u:Jolulunr:ot:royrr rstrogen recepto(ER), p.oges-

terone receptor(PR) ||n: c-erbB-2 protein exp.ossion

1 ai:::ri.rrsiru!riu inll rirriqlr nlunr:ronn rrn:nil:n
un;lanralunr:noueuo.roi onrtinsr $rinr:nt'li'!,n markerner"r dqur4i ze"c ln"niudeluii s !!n:nh.:ld' rniqolueiud
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tio-ro".dolnldor,dor:ril riuoroLirnu:n rlilun:ridi
rt n {r: r5.r rr 6 oLir: r n vr a nn"rnrnnr:ld:"rlrnifrfnriou
nr:drs'e 6,:dr ril*do,rinr:fi nr*rnr:fl trlfi t markers n',: ml
-tn-':fitrnnr:rlrnl:tol:no (Fino needle aspiration) &rofi' n1:

finsrnr:rior: ER, PR $n: c-erbB-2 ornrrn{r:riirqirurJ +e
rz2:ratfi urri rio!nHnnr:folernif, or0alolrrrin::rr lo u1d

!nfl in immunochemistry fl nn"r:6nrr"rruir luneirLHnlo.:
32.,

tu0luoliju o Hnnlnrnfldnriu o lliurculn"urarr]u (h iu
enlunrjrfirundolrdordotilu t* Lienrrnrsn{fi positive riJu

o 1u 2 
'lu 

lunli! 2+ rilu z lu o :rr 1un{r 3+ lilu 9lu i6
:ra irnir PRlun.i! i+ lirn rilu z lu + nl luneir 2+

rflu t lu a nr lunr{r g* ril 5lu u :ru un:rhn:"r c-erbB-

z lrlnri:l t* ldltn rflu r lustlulunrir:2+ riluzluo:rl
lun.i! g+ rflu t 1u I :rl6rarnlnnr:6nr*russrlqiriu'ir
H nnr:rio:ror n rt n 6riuinrr r <'rvr'uf,6 n-r ru n or n rda ri a un:i
I rtfitrlor #nairu::r'irr H sr-: noio a n nrlun rirdii.,rn rrn
t2., ) t - 3A

t$atuatuuli?nru"tn !u9'uJ::9un?"[Ju:.tlj8\:l.lR!?ni']nt1{ai,uo

un:lunr:fi nnrni.rdri.:idai.lrn n rfi lr6lirrr orlunr: rfi r
smear tti,:mn Rx udr rio u tjalriu a r li r nLi::o-r:J i fii ur

::olnr:riarrgn{non.lrijuiodruln rn:.:n"r..rr? s'l rilu c-orbB-

2 utu xr a n'irlrh n nrtrio l r.rn d rfl ur r nrio u l r n ri a rfi r r n-r
.l-/f)at'tu?ut1gntuuu?nn1nll0 nn1:lla!tuD$ro n{n?i!n'}t
6nrlfir16rriotl crnnr:6n rrni.rd6r oro qrJld'ir rh n:.r

ER un: PR'R{dNn:?n r rn{inarfi ln' nnl;ln1lee (FNA)
z .. , ) - a
uuBln tn||7tutu0 tu 0lJ: tl i tn tuDnllntHnYrna9rflnarnuo

riorirnr:Jarlu::l:rrnrdliurur:rnrirornnr: fi x drui:.r

n't:ntto c-orbB-2 protein over exprossion tiul-ln.:oia.inr:
, .i - .r,

nt:f,nB']|l{!tn!0B llJ

rinfi nr*rzXfl i 4 nrrririn ur ar sn:fnr6er (rn nfi n-

nl:uwnri) nol:rnflfinnrrunvrri rnrirmn'lrfi u.tlnri

^xn?lilqR1,O.tR'l:9l9llTO Leptospira llas

Treponema pallidum
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patllaurn luri ru uvoitis 1rt, ::rnn1nu6.:irl::l0fiirionr:
ifioi'ul:n itnr:6nr*rrirleunfl nuruas6uo6riardo tp-
tospira !!n! T. pallidum lu n1RlJ1?a.!ri -tri 2 n6il|

[lnrijufi:l':ul:o uvoitis d']r?u 50:'tu r-i ?tlrn uveitis

irr:nit.tnrr:nirilriuunnialornnr:6ordarorloi druru too

:ru fr tJr:"!nr:q:'tofi nfi iinl:onr'l:.:r,iururnlur:rrun:
ria.:lt,tr.i r iuurfiuun"uou n6 drsru 1oo Tru n'nn:?irl
Iau6!a6siordo teotospira lli'r tndirect immunottuorescence

assay (tFA) lunr:cr:2on"qn:a.Jrdo{du !!o:elrrl6ulirlcui'l
Mrcroscoprc aggtuhnahon test (MAT) dld[d0 leptospira

difiiqdruru 24 serovarc nr:qll ruouGuodsior{o I
patlidumldtaattt EloLlNE syphilis 3.0 us:ii eltsa ltce'

. ^ A, T
Syphilis) 

']nn"r:6ntl"ryruuau6lo6eiorto 
leptospira luri rl

uveitis 27o loakjyrun, :6qrda toptospira 1u6i ru uveitis
,-r"iunirnrr:nirirriurn ioinrnnr:6qrdororlairn:nu nfi

Hnnr:sr:tonruoufi !o etorda T. pattidun tlunr:fi or{odlu
rhu uveitis az luri ru lveitis i1rJriun'l?:niriln"uunlia.:

mnnr:6ordorarloi i3ol" d.ia-o:inlurnxa.:nr:6er{o I
pal/idum l'ru'jrnnn?rnurlnGd.:lrjyrlnr:6ordouo:fi:J: I uvei-

;a -r - .tis fr!4fiqi!n1 nd 1lx; orjrrfiriu,hn-'qrrrafr6 6<o.os;

un;uanmnduro'n;rnr:6err{o t palidum lu{ 2rl uveitis

iarfirnrs{f,s.r'il:rm dDiilnrrnfiordo,a dlunrikusmrnrm

retinitis lilu tz.tyo un;1.|{niird o"rn1:nrR'lilu 3.3%
AA'Irtatu:uutnuu00fi n1:fl 9lno leptospira llflz T. pallidum

nu'j-r1ufirl':u uveitis ril 2 ndl$o-n:rnrt6nr{o I. patlraum

''fR,,ni' teptospira !!n:Huoisrnnr:60.iog{nirnu n6odrrrriu

toro

' rinin:lfu'rld 4 c'urizrir lrartn:uinrfi o 1 rnnfi n-

nr:urnri; nn*rnnfinnr:rnnri r:yrir m n"r ri rrlr

6461
nl:9r:?on:0{uou9tuoon0tnaotaoo tl{

q .lv a | < c, I q.l
14 ry{nfl { n: : nil 1 nn?t?tu{ n:{ o?u?f

modified solid phase red cell adherence

(SPRCA)

? -i -.i0tanUot nRnfl:3mn

) 
"e?lllT lrn:a?1In1ArU Ngonatal alloimmune throm- bocytopia

(NAtTP) riJum!uni!fi enrr:16anoonadrr;urr.r *n iJu

0 u9tt't u a u't.l ul l1llt1tn l|tno n ao Rltylntnqnlnfl']'t!
usrnrir,:::uirlrou6rourufi rrnfi or6oo::r.rirlrriun:nn
rrlq:lnnroruouiuB6riornier6oelun{r:rfi u.lcl",:n!ir?6li

i,ra'r'r:la'lruu ryl0u::lunutunl:9r: 1n?unou$R:?1nuHu
A i.tn'tt:n1'lYtltnn0unnao rnfl lrn11tttun']tfl:?nu1u0l]qtan

lu{'{laarra'lnufi rfl uI:nHrT.: n ru'u na r.r

tl'nral (Uveitis)

qfiinri lnsinrr

I:nerirnr*unnr.:o-nrflu (uveitis) riluarrravrdrn''rg

drirlr.inruaolnrimrrqrfi aornrdonnrrrin:rr 6,: rdo t"p-

tospira sni T re ponama pattidum drrwnr:An rdodlufrJrIl

uveiris n'rlnn ::rna1narflurirenrdin-r:::urelall{a
e'r n dr': o"lrtunrrir :roo-o:rnrr6o r{o reotospira $n! r
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1r:nr1nnfinnr:un ?trirdflri

dorn6o16ooirnruiS uoin:iii:io6un:dodottttorneir.lriu

solid phas€ red c€ll adher6nce (SPRCA) lilulYlofiodinrul':
*n:fi ar:ldluriouJiuinrr oro'tnr:tnrln{n'lo.l indioator o€lls

rfi ai$ou6!o6oiorniq16aoluiir{1rl:uunrluFnr'rrdfi anti-

human tgG arjrrl:fi orrr:rnof,oo;lndrefi dooiol6ori'0.:1d

rnfiqrfioqsru:ni (intact platelet) 6.r i nrrr: t].: ur nlunr:

rJfl r!6nr:*ein:nf'rdoio.rrn':!rirnfi e16ool ri uonnrndu-.r

giarm:uau6ua6dornfi oriaolum:qiimfi o6oql{luvi nr6ndr r
r$o'!5ri$u'r6oo"nu n{rrnfino".rnshrlornr:tn6out nnlouq:.J

drrrn6s16oennru (platelet lysato) tdane,flrr!tj.:urnlunr:

rc6lalnfiqrioo irnn[n:f.:bifi rilupiaiduar+fr !o6eiornio6oo

run:lfi 6nr#ra'our.lnrdlunrotrn n:0.r$ou6u a6oi orn6o ri onlu
- L . J ! / r! - I

nruicr{fl ::nlJ'lnn?'l1l|u{fl:nI al1]ln:']uHnffrlrlnfl10n!r'lnun
-,Jnn|lun{u

inqrl:va.rri uioo-nu o.:iinr:o'trEuouduo6ejorn6ntfi oo

d1u!nnin sPRcA rn;rrqubnr:nilo.lnr:ah.:lau6uo6

eiornFarianluu{rtro::rir:rnnirsd.: nir
iinr:narar rnirrtn6ot6onnnrr (Platelet lysate) IoIL1d

rn6a16ocr:irrirlo.:nurJn6r{Ininlodruru a lulould
1%NP+o sn:tlurnSr':qirrnrrltirar tfr ud:uul{$n: 1cl'llr

rdr:riuro.:ll:6u ornriu6nr*rnnrr:druril:Rurtan ptatetet

lysate, human anti-D th ; tt)-'tu indicator cells lld:fl'l"ltJ

nirri*fi tvm:nllo.: rabbit anti-human tgo dn:Y1r1flfi onr:

tnt:nriural indicstor cells Inltniautt'tnndro platelet lysate

finrrrr:ilriueirl l tir:n{lutnnrtfie u plate i!1qt 50

Fuwdl incubate i1!6u1ug'riu a 'c n1n1iu block ti2u 5%

BSA-PBS u1u 1 n"?Iufi 37 oc !6! anti-HLA antibodies

lui3lrq:r rfuun:rlrrJ!fi3ururu I l'rllrfr sz "c

n:unnrfrr.:uou6ua6*rurfi utudrt6r: inoic"tor csll sl'l rilu

anti-human tgc nudro-un-ufl or ntiuiurnnnd'r unlrlrir
IOOOg 1u 2 urfr i.ltnnnr:tnr:nsilj1jan indicator cells

rdokiamr;fi tnvxs"lu*rrhlrdnwrluql-r o dr$ilrQ.:or'.:n::d

r:rnn'jrninnir *n"o:roi ul-urir I tnnfin ptatetet susp€nsron

immunotluoroscent technique (PSIFT)

fl n n1:mnno\t anrr:dtralr: gl*rn:"u rm nfi qr SpnCe

fie"n$ n.! 6a r6riuau6touiriJurnfiot6oeranrlnrutdlriu 5

Fg/1OopuwellldAnti-human IgG n?'lrln"rid$ 1:5ooo lln:ld

sensitized cell fi1;l5mur t+ lunr:nqnoltiruit indirect

antiglobulin test (anti-D lgc'1 :32) n"lnn'l:Ylo Rolluol-:adr.l

1#fln ?n 57 or n n-r o ri',r 
":rofidr*196 

qr-?0ti'rl Hnn'l:

nnnduliuri:u tnnfi n PSIFT lriln nurtinrlel

dpJrnnlrnsna,t o'rnnr:6nurmrr:nqhtt ntiSnr:roaol

sPRcA 1ri(n'r':!iru r:arL lriHnurnqio positive conhol

nr:nln n:0.:uou6 u o6ci otn6or6 anlunQloi'.rn::ilrnn'ir

r d.: n:tr n u'i rbil n u t n ioun; zs 6:-!er-{nlirrlfiHnn!

lunr:n:rosirrrnoin PsIFT llHo.0lfitfiui]!nofifl sPRcA

inTr:bn'irrnnfin pslFT [n:rrnr:net"e!l nlloi rilunrrrirI

flfi:s qlYufi z nqunrnx 2549

nqfl lrjdiornlunr: irj?nr: noriuoouun:n-niqurnrt

lduouduo6ciornfi o16ooio:ls'erisn6o16anlu;:uurdl6no'r!

' rinfi n rgrfuild 4 nrrrirrin ar sr sor:trir*fi ot 1tnnfi n-

nr:rnnti; nnr:rnnfinnr:*r lrd rnri n n n"r td rilr rj

9.tGr1,0tl'ln Incu'lu910 platelet aggregation

llo& platelet adhesion

dorr: ril:'rulo

urfr rJolu"ukiinr:rhtorlsrlqtrurn ::lndlirl::Itrri
rnr uriru Io uranr:nrrrirum:lvtr Iidrirsu1o6o nr:rirtor

lnlqr$u rHRotiluisoonrtci.tuHn (wound dressing) 6n'd?u

rhlriuro*Hnvrarirdu un:nanr:tiq':ouuHntfl u n-lriu

lntqmuirdro:iHnria nr:rlrnur a.r tnist6 ac

ieqrJ::l.rC rfiafinurHmro':lntqtrucio platelet aggrega-

tton Tqa1fi 'E!rofirun-uE whole blood ln:tfi ointrHnlo l
lnlqlrluqio platelet adhesion

i6nrrnqnal vhnr:nnsou platelet aggregation Ioui?

rl rq:rrun'usir o dr'lnu nGdruru z :rldr utni a.l ptut"t"t

aggregometor Icurosou platelet aggregation 6l1f wnote

btood riuei'r 0 til.Jnu nadruru 5 :rurjra a-r:firirlrnosol6 a

lolomrunrunilriu 0.125, 0.25, o.soud: 1.0 mg/mh1!ai, e"'

!!n!fi 'rn1:nofl au platelet adhesion niucl"-)Dtj'llnu n6drr.tru

s lorlf gtass ueaa fi tn6 o rtir ulnlntruun:bj tni a:J

lnlertru lfi pbtelet concentrate 1naeirutt{lnllrilrlir:rnr
rnfi o16aodou*a:un'lnr:nq goutilutir o/o platelet adhssion

rvi o |ll: lllJ lll llu u n

HanT lnc|na\t ttl'ir platelet aggregation IouiBlro'laru

Iould ptatrtet rich plasma n-un"rodr':druru 7 Tlu l'uli'l

lnlormurl n ol r: uirriufiriurin urLji ar s n::{ulrirn6o rfioe

rnr;neir:fiudor':uutfi tln"u ristocetin dlldtilu positive con-

trol HnnltYloso.l platelet aggregation lo01d wtrote Otood

qi?ogd'nrr$;n'r:rn"r;nsirx0ntnfi otiaonln blood smear

orn6'rorir':dru':u s :rr tlirlnlqruiHnr{rbilfionr:
rnr;n{ua.rtnFert6oold rrqnsirin" luttoi n;ql"'latjr{Iou

lnlorudorurriltiu 0.125,0.25, o.5o [|n!1.0 mg/d id']
o/o aggregation qi'ld 6o meantso = 27.96!24 S,16i113.94,

8.1913.84, 5.9711.92 nludto" ||n:Hnnt:moflau platelet

adhesion l,ill.i'r platelet concentrate dlunlilu glass bead

sfiodrn6oulflIqtrulffil vo platelet adhesion rlrnniltfiod

hJrn6oulolormu lmeanisD =33.2619.31 [n: 17.9317.09

orrrdrri'r;
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il fl anlrn.ao! lnlntrurnnrrlrdlriuhjiHnrianr:
n::eiu platot€t aggr€gration rdonnrouirl pnpki

ueinur:nn::r[u platelet aggregation lu wnote uroa ld
dm:inlr*nnrir.:n'uluurin: s"-pte rn:lnlnmufi rn6o!uu

glass bead an!1:nr1' rtrfi snrlnr:6marrn6n16onld

x z,)
unAnrr'rtu-Llfr 4 K'n"ri!"rln urfi "r Kn:uTr*fr or 1rn nfi n-

nr:ut^lrJ) nngrnnfiom:unnIi rLnriyr ur fu ri u rlnri

IAJ'I
nr:u:v9rugtn:o.to

:rflril:vilfiel
{nolrlfir

fi1n6 uauhr

v .,, .t-
nl:tnl'19tu?uYl!81n1:u?ona !oulrd'ru?t unt?6

nr:udrfii ::Rninrrlunr:inr*r 6a nr rin urrir a rnl a.l

6roalrifir tnaun'nnr:rlrrulolrnio,: r:1irarnofl r,hh

lunr:6ruann::gnfruufidruna (cervical spine) !fi aso

r:lnnri:.no.urau:0,:n1:nn( c€Nical disc ) un: rio oiorh rtrn

( Fac6t joint ) d,: mr,'r:nc,'rr?n'ii nrrilrfnlunr:6r 6nrtlu".r

sr:trrnrlrruolriinr:tinriJu,ri'r,r 1 ki r,hlriinrrrs:orn
Jnann'u uriluinlu'urnioriolfiodi':ror!!li.ir"rn Is:
rialrir rrirornrir.l ::rna n'.lriu6,!rilurrerHnro.rn-r:inr*r
. bl / , ^ . e aluoilfi rfi or.J::6r*!rn3a.:6rnaldfl r [osiiqn ::a,:ri z

::r6u6o ::rdudnfi rdarJ::6rf un:rJ::riuaonr:'r.:rrr
Aa

!Di!n3a,!dinDll,{flr [r-Iflul q rri] dnr, {iarnr: ::.6u
dnor rda:.J::6ufrnior6rno},ifi rfi innrnru usirnr :;urin

) 2,I
Hd n"r:An:J'rrui"r !fl3D,tfr Rilntum'r:oyhrruld'lol
iuri6.:lsicr&.rlrri 2-20 fiIan;! crz.rrrn-r1unr:rhurloi6.r'1- gg

a V e Zr,
u't1l t?ll .! fJ{ n { t!:|ln:lJtun !u:.te.:n1n un]H0uon$:.t

r. ) . ), ^ .t ,l
riludr.r 1 ld rnio16lnofrrJ:;6trjiurrrfl ld,:rrlxl rnrlr, nr:
rir.:n1fu g,ooz un uriodrJl:fi or!nr:6nurrh nr: ::riu

.jU rr ,--rr.
parameter n"l\: 1 lnnl!?erou:lR{nlq,r txlt'lu.ttl lou r!'l
nenarlf,n"rn"rrnnnrS.l rda.rornrilurfi ulnr:rirlrnla.:
riuuuud n-rrr:nrir,:ruli rd of irilu:io la rda r ciulunr:6 n ur
rinrur r nl a.: dhii rJ:: -sn -rnlr rr du i:rJ n'nr*nid nr r.:r l
Limm:n rirllf,lunrin6fi n In:R6cr rfi anr:nrrfilrisiol:]

L A,2' unflnE'liiu- n 4 fr'uJ"rllr?yrtJ1fl"rFgr:riufrer lnrunrn-
fru"n) nnt:rnnfinnr:rnnri rnrinrrn'rriurlrri

r rAlA| r.r<4 1,
ntn?nni]lyo6tottoilR'l:?gltt:{uuuo g.:qfl o 28

Hand Dynamometer 1o{tn:O{
Power Lab

Rnnqor q n: r;ou!

Vol.39. No, 2 Mrv 2006

nrn"ou:,tfi uianJgodru Hand dvnamomet€r1,o,:tniol Po,,er

Lab tulvrflr1u 26 ouorurohl 20.7 ! 1.2 't-l rirnrmnrau
ru:,ririonrnodrunr:fl un"r.:l{u-Firurfr runlu::rdtr:nr 6

iurfi un: to i*rfr Hnnr:6nuryilirriru:ifi uiosinosn:
narfi rfi ouxfi rian :sohiinru lnnsirln"u::yir.:nr:iurirlH
6 eulfr un: 1o iulfr [n:Hnnl:yrosouurrirnrurirriofra

-zI s.: ri t ut.tuu rl o R.r flq iii a zi lu:: n u K,t yt.:nr:rnnal 6 iurfr
(lcc = 0.78) un:n'r:nsKEu 10 iu]fr (tcc = 0.81)

ornHnra,:nr:fi nusrrrtnfrttrilu*urnr,rlunr: ::riu
-elr n tri $n:vit{ fl u::nn1}r n'r:yr1.iru.rJD ifi olunirh ulrli

; I r-
u t: flYr'n'tvl tluJuu to

' rin6n ur#uild 4 m:rrirrin urfl r sn:fr*fi n lnrunu-
dru'n) nu:rrnfinnr:unnri rLurinmn'urirrlrri

r.ranr:1#nrruirftirffunr::lolffunr::Jrfl rfi.r

lurdnrTn6su r"urj:v0rufi nu iil o
s 4l 4. .l
l:{r:uunrnunoufl d: tu o'l[RottJot

ff{fliorfiurln}i

qafn:0 qullfl.|

a z J,-' , .2nrrAnErn:i[x Jfln ::t.rd rfrorr]i ulrfrtlorrli
I n tl ? n u n l : i 0 { n1 n'r : 2 q u n1 i! x'i 1 i ri 0 u n r :hin ?1 :: i
rn-$riorufyriufr un:mr:16ouran",:nr:lra'olr:i luneir:16n

t , . 4) - r d . Junt:uu Tllu::nllflnE"tu7r 6 [1,:r:uunltyru,tDuflR:$

drrnoria.r r"rr.rfqriuilnri rhnr:n'or6onlolnr:dlrinriuu
ir?e e) -{onuu.JrilunnrJfr ldiunlr:iritrnltnr:fl a.lriunr:theyln".t

u n:6 nria.: n dr rilr.n 4 r #i6':-r n'rr riri arlnlur nr.r

Hnnr:6nrrnri'r n:uuurodufr kinrnnr:nosornrrri;-
ln !? nun l:uD.l nunlTU201]|ni lunR!ro n11 l9:un?1!trn u2 nu

nr:flo.rriunrr rnnn-.rr"o , or"o iora, uo n eir r n''uo rirriria
frdrXrrrnfi6 1r = rls.77. p<o.ool) un:riarirurnrlorldnfi6

ia
ruKey s nuu anatysts t?{ D nJ: ull.n uun?"tlj l|o no1nl0{

t- - tq
fiSlll-luYl,l 3 orJlu$qn:fr ytu?1fl ne o?"ttJ||fl n0 ].tnuau].)

fi rio ih r'i'rX nrl nfi 6 (p.o. oo l ) 6il un 
E 
tdkiil nllird mn":t

Inzurnr: ldyru nrr l uor nrir.l n"uo drlifti rirdrpnr.: e fi6

(p>0.05) ud:riar :!urfi u ::c'un:i,tuu::rirlndldlrYiu
nrrlfrfilrfilnr:flali'unr::onn"l !r, n: n ai t iln'i:l

!i r Z ,fl?'tll:t:aJ InTuln1:tun"t:Ylo(0ul!q)R:fl :-t,t^lu2'ln!llulr

fr kia r n n r : n o e a r r frrh{n r r r jri'ufi r o : r,r o-r lr n1d

nrrridrul:J g 16ou r ru'iri orr I uo n oirl o drl iu"lrh n"r-l

nrlnfi 6 1p.o.oot 1 druo:uuudkiornnr:nosorriaunr:
a Zia- , . A . , A a

m tfl n!nn:{l5J?nnu::R{ntv{Bnnlj1fl ?']lru1ttanBl0n
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21:dr:mniafl r:|tnnfiio.rl ri

binerli lrjnun'nrunnrir.radr.liriutrrirynrrrfr 6 6'9.65;

' u-ninnrr'u'd 4 mxlixlimulfllflo:tli fin (nrun'rvi-

r:r"n1 nnr:rnnfi nnr:rnnri r:urinmn'r rir,:1urj

sa i
n ? tilTnl,0{R't 1 v tail no 1 {Ytytu

1u{{lau nu'lnufi fi n r av fi'alo flru rn a r
ri o u'l 6'Yu n r : air frsr fr'rl o

sugt{ flrflu{ nrxu

ufir nr::"nrr rirl': riinrr:n-':ln irrn nrlunr.r
nr:rrmririuo:inrrldrrurir\llrn uqifi yt:rirnr: arn:ni

I:nra'r{rJrufi u'rn.:1d6na 1u ::rmalnru"rLirnsinrr6nur
lod rnr:rhreonrnerrllnlo.rnrr:Iefi cr rlufi ruqrulna

dinm:riihir:rrnr nr:6nrru+6ri':ioqrJ::s.:6uloeh:rour

nlrunrourl:Infi oorrlufrhrnulvudfi nrr:ra"'rlo{rrqnr

Ioarhnr:dr:rariaXnnr.:nr:unnrlJaurn-.:lu rl:rnulno
dlri:"r nr:d r er"ou-elo d'l u? 11 260 nu rn ru.d'rl o.inrr:r-r1o

d!rhnrrrrs6{ dro'riirdnrrlnrrr:n1unr:$osr-r1o.i
n{rrrdari:la (ejection f raction; EF) 1io uni"rr'io lirriu 40

gtun:o:lirir hemoglobin 1Hu; cr-rrrnudaa.r wHo rfi or-j.rd

fiinrr:Infiqnrr (ltrflt'rriri"r Hb < 13 g/dL [n:l flx€.rid,

Hb < 12 gidL) Hnnr:6nr*rnuir idrhrnulnlfi inl1:f'rlo
drrun':rioulq'ilnr:dror"olr':1odru:u 2+ ou ornfi:ieafr 1o':-r

nr:drn-nu-rlontw r: n zoo fl u In u n' r ufi inrr:rirh ii'r rn nr

fiar.aroil +s.otts.tt'rJ irjro-tfi::rnnrr (body mass in-

d€x) uni d'r EF roiu 'l g.63t'l.84 un: 33.515.47 o/" q)1& iilri'u

ua nor ndl",: r,r uir ni.:ud.rr o.r tith r nm:'firlo {l rn nr i nm:

Infinrrrirdrr Isrlurnsruirir Hb roiu fi.a4!i.2 gtdt

un:rnar{.:iri-r Hb !a60 10.8411.2 gidL 6ifl'J ld"il
nrrrqnto.:nrr:Infi orrllufi rroulnriinrr:rir1o
dl rr n': ri oulo'iu nr*ir n-orirlo rij uia r n; so l o.: firh lfr i
nrr:r-rlo { rra nrvr'':u liq

' rinfi nurr'r*ilii 4 mlrinir urfl rno:lTrxfi n lnrunrn-
rl"n) not:rnnfi nnr:*r,rn ri rurinurn-urfi urlnri

nmnEuurft runxruffi J:il:ruroi6'n:mm$ilJ
vO u s tt 9q

fl 0nfl ? l0nunrr::Jauasfl ?1il11.1 lo:v?r2'r{
g,A J v.i
f^r o0nn10{n1ufl tJ ICIIJ0ttav9{14e|. ur ;

o0nnto{ntu ttJfltfltfr o

!rqot:rfi fr l,Bll

a f- . I t .
n1:ftnl'1 ocn'tt u${ofl nB'rn?1!RtY{u[:JB{fr"]fr11rl

flfi rp or'ufi z orrrnrl 2s49

$ : :':uao.:io nr:tn"ulo.:r-t"r1n (Heart rate variability ;

HRvl ri'rm:iuiun;o11rl!d110 (cognitive function) tid'liru
nr:ifarilurinEnur:rurin rrn"rrirrlnri drurnnrtinr:o-ntrir

i"ruxu 50 n arll:rlrir.: tg-zs' ur.i.:oanrilu z ndr: 6o
,linqtn00nn1n,!n"luflt1rR!0 (Exercise group ; Exs)

ru a: n ijr {fi o o n rh {r nr lhjsrir r s! o (controt group ; con)

n61&n:25 qu Ioa$sin;nsir:iryrqzru 14 nu rlranQ.r 11 ou

rin n n o a o r o: n n:l--ufi n nd u!4 rr"r1o1ua :r-n Io:1r au:

fruurnoaautdorlu.:1n (Trail making test ; TMT)

ruirfrl:lirn:r:filrir Hnv d.: ::na:ie'ru standa.d devia-

tion ofall interbeat interval (SONN), High nequency (HF), Low

frequency (LF), LF/HF ratio (LF/HF), HF power in normalized

units (HFnu) lrffi LF powsr in normalized units (LFnu)

Hnnr:6nr*rlorld (fi6 reo€aled measures ANoVA

r:Jis!rfruLrir HRV l n:r{n ln:r nr:vl"r TMT !,r!'i1

n'reo.:n niricir HRV 1 o1;l,i-n$n:'l n€fi 'r TMT uen9iri od'r.l

ifuftn'rp 1p < O.Os) Iotfir SONN, LF, LF/HF m: LFnu

lrwn"nriounirrru:rh TMT ri"r HF !rn: HFnu 1 :fnrJln
nirr n.svh TMT rdo uJ':lurillrjr HRV :iuiiin6ixr'{:J'i'l

Ljinrrrlrtqnqirrfiu {p>0.05) u0nnlnd!-irl'irrirrlnr
dlflunr:rir TMT ::n'i'r.Jndlliinruuonoir.rriu 1p'o.os1

n',r6nrorn*.:dusarlfirfi u'irrru:rh TMT iHnei0nirn?un!

nr:rirrruro.:::rurJ::nrvr6'erlul"6 Inrl:inr:rhlu:lar
::rl:J::arnBlxrr16nrfil{u (ciinr: r'rru'!oi::!u
'i:rrnyrr:r€rrr116nnon.r Iornr:r drutt nie-in6irrd

lunsir exs ttn:noir: con hi$qnsiririu

' u"n6nbrgtu'fi 4 maritrimlrarrs[u- fiq (n']un'r -

rhfq) nr*r! fl fianr:uvrnf rurinrrn"utfi rirari

nr: fi nur R r?sun: ndounl{:uuul{Tfl o

o r nn r fl rir s ;qAn : ? { o n'lu eflil x u u r nr6u

'lt#unfi'.rtod:.r?Igrulnililmrrun:rfi s.rlnri

lufl rnr.n. zslz

q6err rurra:er:

m:rnoriutrdinn".rriufl uJryrrrh frprn.rdrunr:uwrri

Inurial fi omrrrrisnosnirdmrhnularh.:muorhrsriaS':
orhrl:fieirarnr:r duu!! nrlrir*ao.:::uurnrt6um om;nrr:

rn:ndourrrl;urur o l-.:or tiJun'r tucr*trityd riohirfi o o''n:r

nr: r a ra: nr:riliiqlufirl': rr-nnr6ubfruun"': nr:6nur

ni.:drfl unr:fi nmriar nriour n''rludrjr rmo16:-rl:i fo n ni'r:e''r
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n s sni ond r:i'l;unlrin r*r nr rof r aurn rir.ill iur n-r

I:.r ururnlurlfto:riurhri lui r.fl. 2547 rdaenvr
fnnnr;rfi oolr.td rn:druniwout:un:ndaurrr::r.lr
nrdonrnnlrrirr:",:in:rion &nnr:6nbl,ru'ir rialonrn
nrn rir ri.lfrm:rl o na o.l n'tJr tdr uru z0 nu nurl:uyr:ndou
nri:;utlh-ruln6nriluigun: 6sIooft un1?: DoryJur:rndse

lioun: 92.3y :0.:n.llr6onrr::Jon a'nrsudn r{a (ioun: 3g.s)

rir ttnriifirfienl:ur:ndaunri.r:uu$r ulokirio rd an6 o

oo n6r rirrrirudr l (ioun: 92.3) :oln*Lr6o oon6u
nnr,:lld,:nrkidrururyjrrir oonFr dr.rrr.r (;o ud: 30.8)

t, t, .-
lg ufor Rol n nlrAn:irlun:1firir uhiun nrntrr.t n ,:."ln ri
lunn 3 merlrilrlein::nrinun:r6.rrfi unrrrdrdnlu
nr:iloirYlrn:ri.th.inr:inurodrlrfl ufi rnreia# rauiqr6u
11flr1|n.t

rin 6n rgrl"u'rld 4 mrlinliyruifl.r&q:riu6or lnrlnrn-
rJru"c; onsrnnfinnr:ttnyrri rlr,rrinurfuriuil rj

In:rnr:ririor..fi nnxnr:rildauudos

to.rrir:vuvyn.tfinlsiornnr:rdu o urfi
lu{'ihudr d'or6ur1'alo ffun a rr fdnxo {{il?u

aar I d rrn no0InIStouu?ulrortgtuto{"

nfiuEt nio'uow

z,t2
?nnutSanfl tun t:flnb1n:Jut?ia 1) 6n!|tn1t

rujfiruu nl ro.rrir::a;nrifrr6uli1u o urfi (6 Minute watk

Distance; 6MwD) rj ounn:n n"lnjroindult-rlo z 1 6nurnr:
ruJduuurlnriir ouwo rirnrrr:if,ndlcioarnr:r6udrmo.i

r ?i !rv!n a.r l'r-[H'] ufr liitunl:ri'toqdux. lo ri ouo nirurir uoa rorn
I:.rnarurn 3) fint*,t iri,l 6MwD ls"{yl,tnr:}i,lrio lriouo0n
rrnl:.rnmrrn t iu ; rorn:nri!firJradrqr'afi'uuilo tnurh
nr:ranolnrflau O urfr lsix Minut€ Watk Test 6MWT)

luri:JeunQ,:lna d1u?u 8 flu orurqdu aottz 'i
ri ouf r nr:drsio *n:n fi nr:drsl"n du'io ( 1 i'uri oud1 fl lii u

r.r"rl'lraonornl:,:nrrrrn; dr r n"r or nloi:"r: nr: rjr o-o r-i rl
liiuLj:unrlnr.lfrur.lnrl n6 r"anor ndr-.:rh nr::l:: riu
nr:r duuu nlnrrnruiFnra.:frhufiirioornr,:ril rr
1 o.:nuro,!rn"i nt:iirn-n dr ::tiuornrir ctobal Measure of

Chang€ in Cardiac Status ornlnnl:anur nuir rirrOfilla,:
6Mwo n n-l cr n rdr iu nr: dr n"o 6 rilio l n.i r ri a ur,rir :"l n r:
drd'nfl'rlo er !!nr (310.54t520 ! ulet vs. 229.9ts7.07 uJn:
(p<0.05) $n:fi"rn?r!iflnlolfirhlfiirioornr:riu':mo.l
nurarnn-lnr:eirn'od .:arhulrqj 

1z 1rr e; iarnr:6du rir
otvtwo fi rdiuuurjn,:l fiurirnruiiinlo.:ar'rirtfi ieioornr:

Vol. 39, No.2 Mry 2006

16u rILrtaiouroririrNn fiun-u rrrlHnnr:6nur rn"rorndtl.: u

u{llnu iunnr.rnu rririunr:rircinduu'rln fh 6MwD iri.r
aonrorirtiriufifrpnrla66 u:i.jrrjr n.:r li.enl aJdrJr tl fiieio
ornr:ririr ur a.ror+0,:irirrrirdu

u"ndnurrtufl d 4 mlrizrinurfl rnq:f*io lnrrnrn-
rlrtin; nnr:rnof,nnlru nri rtri i n ur a-u lis,ll$rj

nr:6ir:?ont:il:yrfi usirunr:fl{rfis{iloFl
riourra vil d's nr: ntur tilri 1fiqro{
rin n r s n ru ri r riol uo-.1 r in rfi u d fl ri

nigGnr auilr.rd

nrrsr:ro ::riuirlnr lqir anr:fr ir'Ru.i oorilunrt
or:rnrl r: riud rir n''rpiihdr r'su.:rlaedfin n6o:n-lr-uf,riu
olnrrttseirr.infi inttalI:nnrl:;runrr6ur.rrrln rn;rrn
rir nr:o:rorl:: riuirl nr al:in:u th u o:dlInrianr::"ntn
fi leiinunmfi 6 rfi nno nr:6nrrdirir"nnrl::alritfi ofi :ro
nr: ::6un"runrtf,lriu.:rioofiauun:un".!nmhnrtnrndrfo

roru"nnrlnlrdru"od r nulul:.lyl ur rr nluo-ruin 16 r.rluri
druru g5 ou Inuldlt iJso!nrt] n.tnn.rrqoluuuRoun,tu

u'ir u"nnrunrynirlioluo"llfnriu.:1trirhnr.:er:ro ::riu
rirrnr lriouuo:uo".rnr:inrlnn:".: ioriiu 68.6 o/o un:
sz. t yo qrrtdr d':r rn:irinnr anrvi ru"our.rrirqfr Lildrh
nr:{rriaurn:sn-.rnr:inurrnni.l finriju 3.t.+ or m: +2.9
yo mrdrriu 6rrruarft ulnqliLildrhnr:fl.ryYrriouun:rn-.r

nr::"nnr 6o rinnr anrr,nir:r-olfi inr:n:,:lirrnrldroi6du
rfi an:-:nnoudrrrri.rfi innGenrntrlrunr:r1,: Iaulf,nr:
n iiruirr nrn:r.: o n rd an nr:s-ua: rfi oulsiyr:?n Bn (rhonchi

tremitus) nq Do n1:t ur uct-t1Ja,tn:l{ on n':aornnl1rnr:
r.rr nfi so odr.rlrfiqrrt nr:nrrn ::rfiuir.:nrunrr
nrlnrrrirl"nluri r u:: r.r r.r nr r 6 un r lh ri.r n.r riJuduEr u
irin nr anr u dr ric nr:n: dr fi,.:6.r un:rJ ! ri6 a drl nrlr rrr: o

rfi o1u'r fiorJ:: ftn-lnryil o.: nr:in r*l,r nd rru,

rin 6 n urzl*'rl fi 4 srl]ritri n !r qr sq :u-r*fi o 1 nr lnrn-
dru"o; nrurrnfionr:unrri urinmn'rriarln:j

n 1 : n fl GIOU n ? I il CI1 tJ 
-t : 01 U n1 : n : {9t-? 1, o.t

tvln{ruia1ur{.: dr.rorq rs-rr il
fi fi n r r v dr uun v ri ril rYnriulqul#

Flamingo balance test

fi'ru.ninri rndnrdr

nr:6nrcrluntt{diiqnrl::srd rdor:Jirrrfi uunrrl
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21rdl:mnfi nntrwt dtiu.!'lxri

fl 1 !'r r n 1 u n r : r,r l.r er-? x D,r n d ! ?'! i u $ €.: fi i rir u r.ln r.l n 6
! e^

ri"r$unrfru|ls:d'?u t9u1iflamingo batance test tirtirirlnr:
intndruruls nu driaru::rirl 't s-t e tl firnr:ni.lfr.ririrr:
nr:fi nurlnlldoirfi:lrnnruoonrfl u 3 nd! :rno e'?u

, ea: - , - l - -nd!frI 'lxun nd f1$un!fru unrri'?u d'tu?undrln: t5 flu
Hnnr:6nsrnrir olr I nr lr:nlunr:n;.rel-r::n,irr n ai l
iirir rfn r.t n6 rir r u-n rfi uu n: o'ru fi nlr uq nqir.J fiua dlr
! riu dr drX nr.: c fi 6 (p <0.001) nr:nryrfirnr:n:.:o"r1u

, id: - I
n 6irifr ! *1T u-n i n u !! n: d'r u! d r u': un i.l I alnr: nrp rfrunr:

)a! - , - tln:,:d'rrrnnirnsilfiirirurin n6 n".1fiarori,ourornndatfr fi

rirufnrfi ui nr:nrXrdunr:n;.rn-r1ufi anrrq'rurirr i.rtln.jr
riurd ofior:rur rd rr riu fi o n::r: rr rirt nr:oondrn''.:nru

m;fi on::rnr:rndoulnrru'irri.l g neir:fr nl ofrrndr6'ud.:

lririao6fi on:rlnr:roiaulurrn:nr:ldnn'.r.rrr-l rrnnr:6n,ur
nfif t"rningo balance test Rt:l't:ntfldurnioli ao-on:olrfi o

ro eounmrsru:n1unr;r:icirlun 6irisiudirirnrinriu
un:0?u

' riningr!'ufl d 4 nrlrinifi urnreo:rirxfi o (nruarli-

:Jrfo; nnrrnnfi nnr:rnnri lurin urn"urirrlrri

rv<
nlouuil?antuil19t: gtur'o{tonutu

411tt
0]tl 3-I2 rJ: nl:flnglUOuila.i

6rnrqori r.rdrnl.r

nr:6nurdir"onfi ;r.rrird ourrireirfi m n nr ur:r$:6'tu: ---*n:ott!!nr o.:nrr; r$u-ncr"'r rfi uun;drulur6nm u orr 3 -

t2-tiyhn116nrr1thnr:1fi u:ru:'luialnrirlru-nud:ri?ufl n

1ufl zsce ornndrn"rodrrdruru 't,oog nu nrnl:.:6uu
roniulurxodl!notior6'.:niorirrbd druru zz I:,:6uu
rrdrur nrrlrrirn-tir:rnnr u ornriurrdrr air{udln{d es

|!n: 95 In!1i1 :un:r SPSS v.t2 rdo{1r.,']rilurnnrqflunr:

n1n?'lranx0i16ndiilurincr-rrfi u!!n:o'runrrdrn-r :rl#.:
rGuurfrrurirrnnrdlan torF flnnrr6nuruir 16ntrulu

d?{oru 3-6 -rlidrdrfilrnnrrriaudr.rn,rdun:rfi rduodr.:
-) -, L ;t annrirfrorr z- ornriuo:rfiriufiou 1 ou6,:oru t2 iJ r'n:rir

n"rilranrard oir6uriln{i as un: gs fi liar n nr:6nrrd
n:irilRrn'j'rrirdln'nln!nr$dxD.r toTF lurfi 0uyrnd?,ro'ru

6'irfunr:6nBrd6r uioln;ro16nrrurirnu'no-?lfi u!!n!o'1u

( I 0-1 57o un: s.f ) tia ! nirrdoldrirn-tirJ'rnn'r u1J 0n toTF

rfl urnsdnrldr ar ( 1 o-20%) lDn ndu-.rrui1r6 n niudi
orrr:qnao':nrr:rirurinsr-':rfi xrn:dru nin{16,:n-! :;rne
2 , Z a.'Bll.) oJuun'tt n't:n?ufllj ||n:u 0.: n ua u"t.t Ylul']1.tYru"tnl

ilfi sg nrYufi z qxrrn! 2s49

rir r n oirprr o"'l n eirrloi

z -,2' unanulnu- fr 4 m1'r5n"r5yrulflIflFn "nrfin 1nrlnlx-
dru-n; nrurrrofinnr:unrti urinurn'arfi uind

q vq c I a
fl ? ltJ 6I'tlr lt 0 tunt:vt:{gl? lutonungl

c jo I ul.q
In nilil n? tilu nil :o rlYt I {lnt : loul{

e aauavtnnniln?1ilufl lt:o{yn{nttilo.ttl.tu

da.:orq z-tz il lorul# one-r,eg stana

Test UnY Lateral Reach Test

rn16 fiu:rr

'xrrnr:iLqnru?n riluo.:rirl*nord-r n"qru o.:m:nxih
x-J!

Y',r{n1T::ln?"uJ:Rnalnnn'ltlruaunr.1lB9lB n't:,'un?'t!idnn,tn

nr:lo.rrfi u ua:nl:irn:rrif, norn::rurrrfi rari nr:6nrcrd

ir-qn ::sJrirfi onnnouun:rr-Fiuurfi !rurirnlrsnrr:olunr:
e. c , - . ednrnslr!u!onunq !qnn{fl2'rrJ!n ror,ntnr:ld?u rnrtdn

dinllunnio.lnr.:nr:lo.:rfiu rirlarl z-tz il lqruld one-

Leg Stand T€st !!a: Lateral Reach Test dldrnr:rosoUlur6n
n6 ze nu16nfiinrrtunnio.lyn.lnr:1dEu 3z nu un:r6ndi

nrl:rrnliio.rrrlnr:1a.0!iu 32 nrr yl'tn"t:ytoso!lqunr:6u
tiv.!r-q?u111- lt9lU lU$1',]'!1{rnUO $n;11.11't{Yl tr nuqo,]tln'l ou

rlT nr:i'r rrnrorlfi fnnno sar nrlr:ninurnr:n:iql"rlgi
r!

nl nuunr n r:nsR0lJ teunr:uu$lu, rirurir,:fr n:.ir.rhi
lri r nfi ncrln aLi e.u rfls nr:yr:.: fir rh nr:?-e:r a ty,r.l dduuru

tJki r"rnnr:inulrulrorn one-Leg Srand Test n8.:1udnu

lo.rrrdr.rfi nu"nrn:rrrirrfihinrio 16n n6l:irirnrrl
A . c nd

6n!1:Ol[n"]tntnq'tlJ'rnnio :0{n{!lnBronYr!fr?"Drun ra.r

rn.rnrldEu un;rSniinrrrrnnia.:nr.rnr:rorrfi unrldrn"r

*qi rirnrru srrr:n1unr:n:.: ql"ruurtrfrifi nrin un:ar,rirrfr

hjn rioLji nlr: un neirr riuo dr.liu-u rir n''rgnrr nfi61udn n
1,,.,yrsfl DUfl n J nn! lumula{n'1fl ?rrmlr:nlunt:n:rn"leln

Lateral Reach Test Liinlr:unnsirin"u Ilnr{unr:nFiuurfr au
. a- , . ta

:;11?',)i tqnYltft?'ttu nw:0':Yl'tn n1t to uuni ft'llj']n?lronnt

nl"tlLInnio,lnr.lnl:Ialtfi u un:olnnl:utdrollg"lniuf
::tir.: One-Log Stand Test |!n: Lateral Reach Test ]1rJilhii

zn'r'r!d!riuiriuluniirionylegouni 3 nd! n': Hnnr:6nrr
. aa - € | . ad

r9 nntn?1ll! n 
't:0.1 

lu:ruun1::lr fl1"[JtRnnnt0nY]!n11!

unu ialvnlnr:ldBu unn6ndinllunn'io.rnr.rnr::.r0.:rriu

riuo:irirnlrsrlrrnlunr:n:.:sirrioan'il6nrJn6odrli
u"urho-qnr.rnfi 6nrn One.L€ Stand Test R?')::nrio,rorfi1rii

H n rirntrr rut:n1una:nro"-l r,u noandna:nosornrrdu
-)-ttljU iUOl l{qU1n!1"t1'l{ nO110lln! lUnuq UJllfll1llRl] U5nUt1-[
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nAUHnnnnR0Unl 3 nn! OnU$ One-Leo Stand T€st

iuit:rilrmrmnsounr:n:rn-rfi i:J::-er?nrnlunr:uu n ttu :
oTr:fi o n6lolnr:n:.rn"rki6nir Lateral Roach Test

r$ !"1! trr l,rtu nl:u1 tutttuYl'tinnun to

z -,)' uninu'ltuilfr 4 Rltlr-rl5nurfl'rRe:rirufior 1nrr nrr-
irl-n)nu;rnnfi nnr:rtrntirurinurn'uriu.:lyrri

In:qnr:drdo{,
ctr.lqlyft?'tttlt1{u:{10{nal tuofi1ul0tflIldy

fl il r : 0 n r rrrJ o ol uri{l a s r fi .r'l n s

rio urdr iu nr : rir 6'sr fi'al o

lwrdnuoi lnnrrr::ri

nr:6nurdir-on :;sirirda6nurrirarrlrnnrn on

rn:nllui,ru:.trornn'urdanrrlordrludrhur{.rlnr fi i
n"t?l cHF n'tn Valvular hoart disease Ic ui lior gr al-o:tl]-t il l:

nr:dnrrdruru s nu lorqrodu sz.eolt s.s+ il ; d,: rio uuir:"r

nr:drcion"rln nnn*ldi! nr:nn nar ru::nnrn ooun:nr:

iso:r!riulunr:nrulolti"rR.:ng (Maximal inspiratory pressure;

MtP) ri'rn2'r!ni !d0urulooonadr.ru:.1 lForcedvitat c€pacity;

FVc) dlf:lin:fr uT uloaanr6rfilu 1 iurfr r:n lForced

expi€tory volume in 1 second; FEV,) o"9rt1d?u::niri FEV,

n"! FVc (FEV,/FVC) !!n!rir MrP qnu-ufrnli r{nnr:rqrooi

ri"r FVc FEV, FEV,/FVc un: utp rvirn--r.r 2t.48t19.94 % pre-

dicted, 69.78110.87olo predicted, 80.201:7.81 % ||nt

70.61!27.92 vo predicted nrldr6'r a'rrlniir:rirhu Valvular

heart desease riol'tit.lio:rlfi o n61o,::loe$uu Restrictive

ventilatory delect un:inrrrrti,tu:.rl o.rnirlrdaur r1o

rrirfiaon'r

' rin6nur*uili l arlririrureraq:fnrfi o lnrun-r-
rfn) ns;rnofionr:[ nri vrrin ar n'u ri u rln ri

AAq d < A
29rilfl Un1:OOnnlA{n10tlljUtto t:rn

n ? rililfin:s6'uilr una r rcir r,r iu
rdnorq tofl

9:i2ana fiaaad:tdn

nr:oon r s"r nr u inl r *r fq oia nr:rniLreir.: qlnt r

vol,39, No,2 Mry 2006

- t-. -
1Jo.tufl nnnntnfl r'rn?u :?ljn.!?ut9no?ll unt ufr2ludutn

^tn"l:0 ann'r sinl gti.i'tn1lu ll9rlu||uu1l:0tluullt,tl{,u0nn']i
at00nn"rR.Jn'lll turo n u Jll 0't ulun Du?r1.t110 |l n'rtflfirJlu

ir'qotl::airirfi aqir.ri6n"nri nr:o ondrn-lnrluuuual'rin

orrlr.rrin::eiu runar.: fi nuro'o :rnr:rciuro.ni'rloluurin:

l:l:la.tnr:aanfi ta-.1nru rn:rtfi llrfr llnr:qa!eua.!fionr:
roru io i Inlnr:0 0nn't n n nM 0 { to n t}t fl'}l {u,l ll8 ! n^rfrn"]

t a & . --- .
fl nu"l!r.u.l ruu 2 llusl Bu e o'lruqoun'r: F:1 {lqnqu

&-
!rfl ;rl{qounr:rlqfl atriollfl 't'rurUn.tl Binlt0ondr n',:nr ul o,:

?st14fl u n . l [9]tqYtfl un"t to0 n n"t snn't Luullu.a Llun

Ieruifili, rdu z nu rilu:ru!!?er 29 u'rfr lourrriltilu 3::u:
6o ::u:araiuirrnru 4 urfi 6'.rlrr:ouni qg oioria*^fi

:;r:aondri'lnrr 20 urfi n-.:nr:o*ni zo ni,rriaurfi
unlxu;nr;douoorrirrnrl 5 urfi o-.rnr:ouni 44 n:idaurfi
un:nu'ir ornnmnosor::drnruufinrornr:aandrn"rnru
|'l.$qnalq 10 il (ronL 10.4210.25 1_l) i ru?u 14 n (t flr]u
7 ou un:rran{r z nu; irirlrdnua:eirug,:aqllurnruvi

rrotiorut6nlnu !ir fqfl nr: reiurl a{u-rlnr ru: o a n dr n-.: nr I
lvirfiL 65.92-t7.06 % ro.:5o:']nr:,dura.rra-rloa,:an d.:i
rur.rT r riuq rrr:r,rrin:: d'r runnr,: rdar iu!rfiuuoio:r
n-t''|0u1Ja{fi : tn tull9d: t:u]14{n't:00nn't Rnn'ru l.fiJ11tnltt

ruorncirrniu 1p. o.os1 ihyr:"!nr:qo! flr{a.J0ionr:oondr{.:nrr

'rwir.rrrarQrua:rnnr u ?ruirl!inrlr:uoneir.:niu un:orn

ruuurl::6un':rryiohlui6n'af nr: a ondr n"lnruluirueir.:.;
- I -^- . I -

1'r1l?1 tonllnT]r?la in au tut:q!!"tn 6tr{ ?qnflutnu ![t{?Ltlltj

rilunr;o o ndr n-rnr r uru uol:i n n':rrnrin::nil:lrun nr.r

o'': rir^o r:10,'r; r1:16 nur rfirrfi r rfi a nh ur.: r u1u rir u n r:
00nnl n{nlumy tutunno tu

' fnfi nrcr*uilfi a snlrimir ar nr so:lir*6o lnrrnrn-
ru"o; n nr: m nfin nr: un r ri rrrinlrdlrilrb,rri

laqvnl:u:et un?1ilfl'ltt't:o tilnt:n:{9t?10't

{'grorqluo.rmiorrfi trdnri Iosl# rt-ea
Up and Go test UO& Tinetti Balance test

dr4rn:ni loriiu

?ia,:arurfl ur-ufi inr:r druurls,rn"rrr,:'irlnrrun:
iorlo oio r rJ:; eu rltX rrn r.: drrrsanl rdr rjolrirfi onm: n'rti'
onuunl: :: rlr1{fi')"1:r R] Jn tun1flr:.rc)?11D.:itfl,: a'tlJ n,:1]

n rr r rh tir-llunlildrh ur u a-nr rd u.l cio nr:n'rt nr:n'rqn:ru

6.r nr:ri.rnr d6ulunr:rir fror"q'r:l:: dr iu rion ::atrilo.:
nr:6nsrni.:drfi arl:: r!unlrlrrrr;n1unr:n:lqr-':r a.r

finr or ulu6',rsjq riuiluriln uld Timeo up ano co test (TUGT)
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21:antmaifinlr||'|nririu r|ri

ll,fl : Tinetti Balance test {TBt rfr ofi ruru o'n:rrdurqio nrro':J

un:uruurnr.:ld1lfl arriu Iorrbnr: :;riudnlorufr ioru
nt:uci oo'dul dr$?u s0 on o-,uradu 69.s13.97 "

6lilui'fr ldfi rJri6nr:{r gs nuun:fl rJl:i6nlrn' 15 nu
"Yiild'ri?rn rrnofl 0 niylr n r:yro so:.: 2 qi.J dr uiid&rire'-urt a,!

il-o*uu t" uur rror runnr:6nurnyir ::ur,a*',,o6r1u

nrrrofla! TUGT rrirf:J 13.3913.93 iurfi !!o:osllur.rafiu

lunr:nesar tg rrirrir 22.3912.68 n:!${u d.:n"nlei'j1rjrfi nsr

nr:n o so r-rrijufie .: ar r fii nrrr <r rr:nlunlirll or"r::nir

run nr.: inrrlunnioilunrrn:{qr-rsn:iIonr<rfi u.roia

nr:n'l1d' uo;nrir::ur[?fl']n"rnnrrrlq6rolr TUGT1un6ir:
w Jd, k r d,;,
HFiD"tUYIU!:!'tq|n t:olJ*R! llltuu:llgln1 tR& [u 1 llYtHtt"]Jl

ii.',, nnnoi',on'uo,i-,oirir rirrirpnrr afi 6 (p < o.o 1 ) ueirl&i 2

ndrLjinlroirrriuatir.:iriufrrfrplunr:nona! TB (p > 0.05)

r!R!Hu'j'r TUGT in11ui'rriufr?'rnrn"r tg 1x::ri'r:}unnr.:

a tie':irilrh 6'19 1r = - 6.59, p < o.o 1 ) rhlri'{nrfl uliufr snr.:

n:ln'u:itl m;rqnal TUGT ff"r ljrt o ||! n t:du r]'rr u an r.r'r:rl
, . Ja ' '_1$n'r:yrtin.:ruir.: n6irJfr fr tll:ionl Jd rrn:ki fi rl::{6

nr:flti6n'irrg ttnrilunl'rrofloud lldiru a:een:-]orir
- z,a

!ao!rnrluuau onuun n !$rJ l! iru !$l r'rrur&rliri :; tfiuerrr
murnlunr:nr.:6't:ro*in.r ar urrrnfi fi r'

flfi rs ofufi z flosrrnrr 2s49

z flonir r{olnu3i self stretching le!,6andrlrdt I iu
qiof ord iflurrnr g a" srri Honrrfinr+l,il'ir nr:6o

nri'rlr{alou1fi6 ecn iHnrhlirilodaro.r:ro:yn.rlunll
oons'-rrfi&dunrn 2.1610.04 r, er:!iiu 2.6610.53 r o:
rirurjrrodarorrU!nn'thjinr:r iuuurjnl (n"rn 0.4210.04

iurfr rilu 0.4210.05 iurfr1 ii':ulunijr setf stretching

dlaiullo.r:lu:niun;nnrfi nr:r fi uurt alfi arrinriar nrn

2.04t0.36 lrio: lilu 2.0611.og tr,o: !!n: o.34to.o3iu1firilu

o.37io.I1 ilnfi rdoulilJUrfisufiuyr"i z i? r,ru'ilioilren
nrrdnr*rri.r 2 neirLn"rm:nn*1oso on,a"'rld:lu;yrr'!fi lnndu
- l le -q{Lu n'r:L9nnItJrl.t0nnuta: u:: flm sH n tun'tI r}r!n1'1lr

mrrrnlunr:aanoirro,:rinfi wrirrrir oriril:fi or!nr:d
'r:u:nrrlunrir ncn,frudu 0.50 !r0r: rflunr:rfirdu
arh.rfornu riarfi rrnittn6ir setf stretching dn'ro:uaorLitfi u

6.: :: iv-rnlrr ar nr:dn n {r l rda rruu ncn fiiumLilrirHn
sianrldr:::a:nrrlunl raDno'x (grab start) lrid aurir.r6 niri6
self stretching

u-n6nulr"*ilfi q nrrrirri ursr sn:u-nr$or 1nr anrn-

irJq) flrwlnnfinn1'rrr nri r|rarinsrfrur6u.:1 ri

toa o n: nuql

nr:dntndir-srn ::n':rirdar,'ieirur ii :{flfien-nrti$n;

nornaul::-enirum a.trraiurJ::nrioufr rJ*qnsiorn{Fen::nr.t

Gurrur loaldunrirrirrf,on,r ioutilutsno hln:rr dlki
r rnr:finstnonaraonrilu z rhu leulushud t leirhnr:

nero n r*ffrnj6lunr:fr nrrlioul o.r uliutJ::nuiaudrJ:: q nri

nrniren::nri6utfl rtfi run"rrtejurl::nuioulrn:gru Inali
lu ei.r dr riio nrr r:io utiiurqr o rlr:Iqr:rrvl unlfrnr:?"n

0nrxniza.:!!riu:Jt:nuioun'r 2 af,onrurin"ul:llunnrn

$rorio!r6uriu nn 2 u"tfr tflutrnruru 50 urfr

rhnr:iodrdruru lo n:&': r yir rrdurl:;nuiautl:r lnsl

r--{non::er.:6u,rurtria runnidnrni.*au:l::nuiot.ulo:ctu
o rir.r i lia rir rirX nr.t a ff 6 (p. o.oot) eirunrlfinlrnqna'l

luoauYr 2 {1.r1:frn1'"rn l: ru n u ullu n,: a lu$n tJ R 11,lll.Jll: l? nr

ndrrJ!iarafrlr (quadrrceps muscle) !fia ln"l:'lr{!!niu

::nrioulrn:y*ua:rdrtJ::nuial ::rneiarnr"ann::nr.t

rin 6 n nrr"u'rld 4 srlrit-rirurnrnc:rirufier lnru,ru-
Jru-o1 nrlr:rnnflnnr:unrri r:uri n m a"u riarln ri

nrrfi nBril;surfi suruaroruniu:J:snriou

nu:vqnnoln?fl qn: vsrl{out9.llllas

4lrx
t{a1o{nl:unn6l luouuu agonist

| | I .l.a I
ur.rull:vfru: 0ulJ19r:$ 1unilfl 0nl:

contact relax (ACR) UAe self stretching
ruJd u u u:J o.r g orn 4 fi fi r rri.r

xo{nfllil|fi o quadriceps !ln& gastrosoleus

sio:vgvtaarttav:vucyttdilnt:oon6'esirtl
':Yl]U9l4{ (grab start) lUUnnWl? lUul

rilnil€{ orq:v?rd]{ 9 - t3 i

1n'nr r:qnrru ri

nr:6ntrdiinnrlrn':rirfi ainttrnnr:6snfrrr.irda

s'ruiinca $n:i6 ser stretching eianl1luiuuu n{::uitl0^

rn:::r:nr.:lunt:aandrdrtvir grao start lerutf:autfr u!

riurorlu z i6 rn: trli u u rfr r r rioutt n:n n"l t:irir I nr:6 n nr
':luu-nfirriru ru,isnfr rir.:orq I - '13 Tl d"u?u 8 nu

u ':{rdr*rrnr:finuroontflu z n {urir nalo anr:dr6'uosrn

(rardomization) rtn:tfi lrialnlunrtdnrrlollf,nl, rirli6lo
us:f iljrun:l siliconcoAcH lunr:itn:r:riur:;l:nr.lz ) 4 - 'rlori'r acn niird$nr:i|j]l?m a'lnuunn! 1 unna'lrllu€
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6urm ltndr: orsr ga"n:rr^ralr!.ldruru 8 fi u rd:rl.rfl n1 0

Crmu 8 nu (ri'r.ro'ruri'.:uri te - zs ily tnuor*ra:in:rnnu
le'iunr:rrru u r:nuiauri.r z sfieloriin'rrdrJ (random-

ization) *n:tiu:: ui'!.,it.:::r.tirl nl:lt.lu,liuri::nuiourrein:
rfio ::r:rs za - qg r'rh.: nr.ir ri orir a ruunfi fi.:uri.l

rsd m nr:ldudull::nulo*l 
"r-uu.r, 

*ldudurl'r, nria u
rl::unrfornieon::orlfiuran#rusiurfi d 2 r:rrlFirrrfi ur
riulnuldnfi 6 repeateO measure ANoVA yluirielr$qnoir.:

ri'uorir.ririu*rri''rgrr,:n66 1p . o.os1 au6lurfr fi :o Iolfr
siiu ::nuiou ::uncimnl"gcn::nr{6rrr91rarrLr:nfirlri

aunnifie.nfiinr:rf, ldusrnirudu ::nuiour:rn:grulel
orilu:ixdlilunr::iruininrfl 1ls.rr'c t 0.47 6.1 41.97 "c
I t.oo; rflurrnruru ::lrr*zourfr 6lrfiuirarr:r:nrirudu
::nuiourl::lnilrnieon::nrr6urHrriinrJ:"urJ1.rbr dlr

J -.-u:: unn It lun"ltl.l'tuntnl4'lru oiol{ 16

' rininr*rririJd 4 srrrizri rrsrrno:u-.ufiq (n.r!n.r -

rirl"o; nu:rnnfi nnr:rnn ri rnrinurn-urilrlrarj

nl:ril:iuurfi uuHaro{ TENS

(sensory vs motor stimulation)

sionr:r:JdguurJa{nrrilifr nr6rt:Jaer
t)^
o?ut|:{no ot u:t?6ltQonotoulro{

y 1 16l
natiltuou'l lutlrfl T'tf,

3gr'nrd ar:vr;

nrnlnnrrlilrnr:kinrirr6.1nr:Lil rn;:un
teruslunr:n::oiurdono rouin$loneriulolar-nntrr rdo

dlldilnr:uu:rh irmlr:nldnr:n::siuldnr.r nr : n ::riu:so-u

::nrniunlr:fiin r':an::ciu::n"u ::6nyruud arirll:fi glrr

o-rLiinr:6ngrio"aiua"uirnr:n::duuuuloLl"Hnnr:insr
6nirfunr:f; nBrdilir"nnr.l::nrqirfi afi nr*rrGaurfi urHn

la.rnr;lin::ua teNS eionr:r 6luurlolrinq-!n.t.r:-unr-tr
iHnt6!Jrnrirutttino (pressure pain rhreshotd; ppr)

wtuirrrmcrnqriu,!oindrlria upper trapezius Ieurhnrt6rur
lu:ljttllu randomized-ptacebo conrolbd design 1un ii r: n-r o dr.r

rratruorr::r,rir.r 'l8-30' d1 2u 30 ou uri.:ai,:lLnosal

oanrilu I nrirtnunr:dloiuanrno"rd nrirfi r lfnrr:arur
Inulin::us rgNs n::riu::o-u ::err:"ro:rxif, n (100 Hz,

50 [rs6c) ndrld z lfinrtintnloaldnr!$n TENs n:igiu
::e'r t:mrauci (ioo Hz, 2oo psecl un:nrird a lfnr:
inurulunnon 1drnla{!a pressure atgometer r-e r:riufir
PPT riDunr:linb"r.! o,:ls neriuuu)irn-.r 2 rirl rrn:ri an',i r.l

didladu ppr rirnirr:lirnr:inr*rerrryn:lirq aira.rn:;us
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__.._;, - rer r,
I ENs flnUtnan t9 tnUtf ntiBntUo bursls ot pulse hains

TENs iT n'un::dulilureor 20 urfi orntiudlnlr?-gri,t ppT

ra".rnr:inurriufi lo-.rnr:intn-ilsq 5 urfi $s: lo urflcnu

rird'u 1dnfr6 Independent analysas of variance t!flt repeated

measuros ANovAlunr:irn:r:rdrior:n Hnnr:6nurytl,ir
nn"r nr:inurlun;irdrir nr:6nu.rlqr uldn:;tts TENS nr.isfi o
A.
fr rr:E'u::qiu T :myliufl :ruiEn$n:n.::qllu:;o"ltl::mnuuei
1r{ru nlunr:ri l rir ppT tinni.rnsitnttinuruulnnon
$ncdarLButrfi uunr:insr::rirlnsi:uuirnsir:d!{nrrinr*r
Ieuldn::!!a TENS n::qiu:!o":J :: rr n:"1orr I ignhirt n

lunr:rfirrir ppt r:rnfraeadr.Jiliu*r6'rynr.:sfifi 1p.o.os;
or n nr:6nr+r erfid6r ar rrroe: lsiirnr:ldn::un TENS

n.l:du:: rir i:: s-ryr:"r.rorr!ifin1u"H nlrrnr:n o or nrrrJ:e
rn:rfi r:rjr ppl uirrnrfiironor6urunn'rrrdo upper trape-

zius 6nirnridn::ua TENS n::qiur!d' rintnuuei

rindnr+utu'rld 4 nrrlrirrin arfl r so:fufi or 1nr unlr-
rirl'o; no*rnnfionr:unyrri urinurn'uria{l rj

fla1o{fll:Uflnal l O Quadriceps ttAU

Gastrosoleus girgtnnfi n Agonist

Contract Relax Stretch fr tnnfin
Setf Strerch sionr:oon6'rlurYn6wrdrudr

tlrfls]u otq g -14iJ
vnnr: fiqn6nqorsr

nr:6nurdrfi anliurrfi aul :un:rtnr:6fl nn'rurdo
quadriceps !!o; gaskosoleus girulnnfin agonist contract

relax shetch (AcR) n"ulnafifr Setf stretch sionr:oanqidu

rinfi ynirlrirrnslru aru 9 - 14' d,ru2u 1o nu Inu* .:oan

riiu z niir nei:rt:nrirnr:ion{rlrflorirliyrnfin ecn un;

nsilfi z drnr:flnnirlrdoei:anrn.in setf stretcn Iotl'Ifi
drririrlnr:fi nurrdriil:l:un:rnr:ionn'rlrdorilunnr 3

s':.Jorf 1 n:3 nil uo: rir nr:rfiurio I nlo a nr:rjr r:nlr
i6Iolunnfrlerrli udrrlrlrrrfi n-nriluo"rrnlln rL1fi :J:untr
SiliconCOACH Rnl:6nurtrlirn nilff f r nr:inndrr:rdarirl
rfl nfin ACR a:irirlolrrnrto:::s:nr.ldl.ilunr:oonn-r
rfiurndu lorriaurirl :un:rnr:iqnn'rlrda fi rirradurlo.r

rrnrfilflunrroonsr-rriounr:6nuri 0.32 t o.o4 iu.rfi un:

un-.:nr:Fnr*rfiunsorifr 0.38 t o.o3 iurfr un:ludrulo.t
:;wnrdunr:oaner-rriounr:6nurfi rir 1.91 t 0.39 !rn: !do
AdFuronr:6nuririr 2.06 = 0.46 rlsr:llr1rwi rriufrldgu
1 :rn:lnr:fionn'rlrda*uu sett stretch ytui.tinl:
rrlfi sr.ru *na.lnorric'::rrrxfiLilum:oonfi nomfi urfi nriau

riu6o r-:arfrllilunr:aanqr-eriau!i!nr:6nurryirr;u 0.36 t

t72



2',l1an1tnfi ronll|l Ultu.!lx|l

o.tl iuri riad'uEonrrinurrrirffrl 0.34 t 0.12 iu"rfi rn!
:rr:vn.:fr 1f,1unr:o onsirriou6r:nr':6nurlei':i urn'ri 2.31 I
o.so ,u"t uuldoduq"nrrdnurloi:;l:nr.r 2.28 t o.s2 rro:
d,:dlt{uiui r nr:io n n'r r: rfadr s rnnfio ncn iuurl]
) .- ). ,. ; , - - . - ) a
ne: tfi Hnnon'r't tlln1tr]\uu::fl nnn'tv{ tunllaannlttatruu
riurrnin setf stretch 0 tj1il:fi o r riodyiolunrrFnrvrdF o

Liinrilorrnl un: pirririr r: nr:6nr+r i,ir ur urio r rrn
iinlran!"rlua:,!qio1 n'r:!niixn?unu$fl :drurufrriri?ar

J J.{r, ,)- ; t
n'r:frn'Jl tlMn1u tlr D t?t tn.lj0 ff1ur4t0touu,tllu

' rinfinr*rl"uili 4 r'rrtri!1iyrfl"rfllaq:rirufio (nrunr -

irr"n) nnr:rnnfinnr:tr nri rturirurfi'urfi u{1fi rj

nr:ril6suuila.:drqnr:rn6ou'lilrro.l
9U !t 9rr a qll 9v
1'0 l?roluryil?ul4€un ila{ lfltil

nr:rirfi'otn'rlorr mediansternoromv

am qnfirfio n

a /a- , . A a
nr:fl nuruu?9rnut!(.Jfl ty{afl nvrfr .rnr:trl6uu!! n.l

:irr nrln6 oulm:l ouialr.r ii lsfi sflr.i u n uiudumri gi'r ularir

(flexion) ||n:nl{!!1} (abduction) lufirhln{lfili'ir-rnr:
irn"nnihirunrirn::{on (rnedian stemotomy) dluxu 9 nu

orqrodo st.ozil tcuinrir.:nr:tn6oulvma':ria1uii1ufi avrrr

fexion rfl! aMuction fiflfi1{nr s nir rirriouun:r, n-lnll

l:rrru turn i nnr:t.r1l]0n nzu0un::n n n ni'lvll{"1ll a a n i'ln

nosounuir ri':rnr:tn6oulurrolrialudlufi nnrl nexioni

abduction ri 0uli'] o"o !!R! ri ou{ r a n n'ir urir s o o nor n

I:.trrururn 6o 1 62.s2o !7.a7 n7 2.7 oot 1 t.gl unr t oe.ozot

o. 1 9/'l 75.67013.2 1 orr dr oil u n-.: ijror'oiufi t irir I n r :
rndoulurro'rdalnrilufi f,fl r'1 fexior/abduction 6a tzo.ssol

I 1.60/68.78o125.9s 1n=01 iuii 2 6a 130.290113.07/

89.g8ot37.97 (n=8) iufi I 6o tag.szotlo.lgt112.c4o!41.8g

(n=9) |!R:riud 4 6s 168.67010.19/175.67013.21 (n:1)

Io lnruriro o'::ir': nr:tofi aullrl auialr rin 4".: rir ei'o::u'ir.)

iufi t-2 (nexion=l.go/abduction=21.1o; n=6) n:!firjfoun'j]

iud 2-3 (flexion= 17.5o/abduction=28.70 i n=8) t.n:r"ufi 3+

(foxion=14.34o/abduction=80.0o; n=t) slrudro"u niiTlutl

r:rln'rJrsl $s"llird'or' nuuu median stemotomy o:i:irlnr:
rodau\uraor riolldlufignrl flexion lls; aMuction sodn

un:do r ltfirdurun::ri.lriaugndrnrir aoonolnl:lr lrur e

dr.: nr:rn6 oulrarrl a.:lialn ii o: fi rirln dr6 u.: n-u ri a urir qr-er

u-ndnsr*uiid 4 errrimir ursr aot:uTrufi cr 1nr lnu-
rrio) nnr:tnninnrrulrnIi rurinmn"u rdl.t1rrj

fli rs qliufi z nqutrntt 2549

v ao r
n1:nqfloufl r:Yr:{9r?10{!ilfl fl tu{ lilfl ?rl01q

47-74iJ sltg Foo. Square Step Test

(FSST )

riun'nr lr':'rlnr

r-qn ::arriroinr:finr+roiidtfi oltrrirtq6utrnrlo.r

nr:nonaunr:n:isl-rloald Four square Step Test (FssT)

'lunijriranQriuflnqjoau:Jd, o (a1u 47-ss il; ln:irfn.:orq
er aueiu lar r 60-74'Ll) !!n: rfi a r;liunl:rrdr.:ei anr:ir:lu
' -t ' urriluffiorq*uodlunnrJ! flqQ{lrn 2 nn:l iln!i..1!'1l"lt? n'l:frn'

iirrnoiior {.mr-orirrlurj dru':u iso nrr llrjlfluifltl1 rU

orou nra loraradr 53.2313.86 il) uart'Siorrqoueiu druru

75 nu larrroia 67.4714.39'rl) 6iriar[nT rnenount:Yr:.loil

f rririrrnr:fi nurnnnulqiiu nr:rl:: riunlrdrnlltlirh
(Tr\,rsE) di riT rod !dkiludln r-! o ourJ nr u i dr rrjr fiu

27.1611.76 fr;!!uu ird:1'n.: ar q o o uriui rir rril ni]J 25.87t2.00

n;uuu 4rn-oirriJu{fi lJirJqur1u6o.:nrrl,ir un;nmr:tdr1n

ornuturlrnr:nqsau FSST n flc z n:i rro:rirnnrd6dno

ufufi nrlunlruu HnrrrEnutruirrrn rtsdulunrty| FSsT

1u{1uq)o ourl nr airirui'r n-u 9.4712.31 iurfr ttn: iniarIl
q ouqiufi Fi r ryir fiu i 1.3g+ 2.a2 iurfi orr ! r'iu rci anr:n'!

rJ::riulorlfrircut on 
""ore 

fi 1e'orn nr:6nrrdrhunl,ru'ir

1un{l{1lr!or aurJnrulruffi inlrtfi u.:aianr:{rdruru 1 nu

1t.::v"; un:lunsirfiararaslou nruidrqru 7 n (9.33vo)

nr:6n:crni.JdR: ld"jrtrnrtadul*nr:nqna! rsst ao':n{l

rnnu Qrir flraqjor ou:Jn"t uiril 9.4712.31 iurfi r"l{'51 or q

o ousriuirir 1 1.3912.82 iurfr ylutiin':r&riu.lsia nr'tn' lil'(u

8 ou mnfiuirirrnr:dnultiriiu 150 n nl:nsflou Fssr

rirldir! a:ern fl errir trn;ldqrJn'rniriol rv'lr:ttrinr:rlrm

ldr:: riu:;oirnrrlm r:nlunr:n :rst-r da':riu

' rind n uli'uili 4 mrtrirrirursree:l"rxfi o lnrlnu-
rirrinl nru:rnofinnr:unr, ti lvri n lr n'u ril.:lnri

uvlrlr
fl ?l dtJUUr:V11?1{nVlluun?l}lldu{

si o nr : tfi nI: n n a o n ta^o fl fl rt o.t

r[6rvr?aiun]:ri-lttuull9ldoilnl:rfr oilIu.:qo

(Trail Making Test)

fior nrias

lurJnoriuu-rtii'nrnufi ucn #rfi uir{fi inrrr:rf, u l

L73
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tAAdr0{n!o{ n?r!fl uris,rfi iin?1rft irucisnr:ioIn-urfi 6ri:r'

nnan16onslo.r Ioanmlfio n6dornn:ra !1{i'r,trnldnr:
ncRn!ddDJn1:rh.i1l{lrornrDn}rn1u.l druliio!.t riu
nr:6nurd6l16onuuunneouriorL.:ro lTrair Making Test :

rur) d.: rinf ilunr:r1fl?1!unHiB,tr;0 irrirfir o,:slo.l
uR! 1:t!unlith{"nrl 0.:elo.: r:rfi nrrilln"l!!uu :;riu
nrrlrduraionrrrfi nl:nunae16 ooar:o.r In riiorqrJr:c.:rirdo

6 n ur n r r l frr li'uf, :: E i 1.! fl : $ uua ? "t t * u.: qi o n r i r fi q

I:nrnoc16onslor (risk score) un:r'lnrdlf1unrrf, tUl
.t | ^) 

e w
Hl:l'1:?!fl nuT tuufruunwlnuntil.rll?"r Ia:!n']:fl nE11lou

qnlfinr*r dru-:u as ns a1Ir::fi'i"r.t 40-59 fJ rilurnsrl 43

nu rrarr!.r +o ou drririrlrhnr:6nuro:kirirururJ::riu
nl:ldrilrionr:rfi nl:oynoo16oonr:o.r uf.:rrnu"n:loirir
uuunn&au TMT uncfufi nnnrdldlunr:{1!!ullnofl au Tt\47

rnnr:f,nr*rnu'irriladmro.r risk scoro ryirn-r.t 21.93 j 9.16

n:uuu (5-53 n:$u$) un:r:nrildrhsulnnsDU TMT tijrn"!
81.62 I26.81 iu'rfi (34.62-149.9 iulfi) nnnT :irn:r:d1quld
Partial conolation d.rdri'n6nirnlolorlaon yruirliinll
ftn-uffiu::lirr risk score n"rrrnrfill'f']lr1jUyrofl0lr TMT

(ti'l r = O.02 !!8! p = 0.SS; nrrfi ldruorrlfir^r-uf,n-u::u'jr.l
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,)
fr2']lJJtnu']nuioutrl.r"luoufl ?"1ufl!}rIurn! alqnrrrn']:

druqnrnodr.rfi fufl,Yiufnr,le66 1p.o.os) rrrinrrliriurn'l
qnurtJrfolrji H n0iol,r q G n::rnr:rn alduorr q G n ::r nr:
yro sor nrrurirh tiun o l:; tt.t r rsnirirfiuir oerr*l kirho-r

e Ad . - J
ll s nYl t t{ n q 8 }1 rl n n::ll n1 : la fl n un!-l u q n lrtJ'l; ff lJ1l o{

*e
nfl nE'1fl1lJ',r?lru'lfr1gotRlJr'1111 fl{ltruo?:rln'liR.ll6n n"l;

rl -tLfll1utrnu?n:JRnurut!9 1r:0:.rnnnFq:n]:l:tun :fl0u
- ) . ,) e :.

lul]nliyr urdu !fr ofi n?"rrliyronciantrir iin sio'bj

' rindnnrfufl ii 4 rrrritrin rrar <o:llrxfi sr (nrunrr-

ir:in) nnl:rnnfinnr:unrIi a:rri n gr n-ri tfi a.ilqri

trl l ilqql?.ri

v .r qy u q a
osilnl: lnila{{'lu lunl:l9lu610u?la{uu

4l .l
fl'lgY'|'lula0unn?]ilsil 0 o{fl 1,

n?] uul,u l5 o{flr flavn?luTl{d{l

1s o.:nr luiudurnfl r€{otq 2r-22iJ

flfi:p oriri: ourrnrr 2549

in:r r rar nair.rl or n nr:rfi ul rir.lrrir adrrlrn 6.ldr
o: i H n nr:nr oionr:ldr {.rrrulunrr16u dr u-.r1rin r ir fi f
rir n r:6 n ur u r rir rirfi nr rldvr o".r lr ul unr: 16 u n o unn"llr
n0u}lu"ru

ioq :rarri rfi onrrirah:rnr:reirsaln-rlo, nrir:rirlunr:
rAu, rating of p€rceived exertion (RPE) l|n:ni!finr: ldnn'llru
(EEt) lun1:!6unaunf.ruusrufirur6ou un;rdfu urfi ru
o:rrrirlunr:rduue: EEt ;:rirlnlr:drr o o.rsr fu{u ts
o.:nr un:fua; 15 arnr

i6nr:6nr*r eirilirrnr:6nr+rn{rmnrn6 i6 nu orlradn

z t'rl uqi n :oulrii ltl:*n:l nr:6 o n it rndau tn: dr or-rld a

rla.rfunr;uo r6rna'rlrdariaunr:ro soldrririr::nr:fi n:sr
)

llqls!nuo a iu.:v{ nnuDq:1n ]ttsluL2 to 1$:l,i n!11fln11:finrl

rud"r6r r6uq'r unltrS?o'trJ6t 1tt ufl1 uyr'rurdaurilurr sr o

urfi r"odqfl nr:rdu$-rlnr r*:16urn:oru,irlunrr16urd a1d

rilu? n1ri1 EEI

ennr, dnnr riou.liurrfi uurioladr* :nrlsfi fi :;nir.r
itn. tloLn 0U11n lur.dllUyl'11+!R aUYr.l 3 n:r* fi ll?1n1:t0l{

n o uu o-.:uum rururd oulur o"r n l lf,udu t s a wri nr:If,
N {.1.n us.r i so lrrrl rrt:fr nr:r6un a ul n".: n rr rll'u o o.lsr un:

n1lrli'us.r '15 o.: arldr n-llr uln frr6 ulniu

iorrnirtalal ranr:6nr*r nrrr:naiuralo"irnrr!f,u
. J.r! . ,J
nF,:1JUn r t$nqfiLll ndlnel? n n]! ru n uusr'r ll$u, n au01n{llR:

. J . i.. . , a e ;
u'ttJt1Bu6nu utl]'tnlu Y]"]ll- ]tlj"t:?rn'l:ff nlj"t9t0 v1ulJtJ

nrln6oulrrra.lrias:Inn rrir rn; ria rrirluz nr: r6uri.r r nLi
- t. - , ^ ;*

nfi-mt u0li"r i rur4unr.l1n.tlu|!n:el an Itu1u"] tk0 0nirnutrll?J1r

' rind nryrlililfi 4 fl 1r'rirlin u'1fl 1 Rgtt!"nrfi q (n1un'lvr-

iru-o; n ru: rn n fin nr: rrvr n Ii lnrirur$'urfi!.:l$d

nr : r:JEuurfi u:t 6'?uil: rir.r1
o a I et o io
lu?{0:nr:r9ru:sil?'1.:3d g{0lqlilfl ilq{nru

ruavlrifi {|ru nr n ?rilu nildo.:1unI : nr{teY?

3:',t:flu n0no

ioqrJ::r.ri rfi arf:urtfi ar::u:nrtri't?!6u (stride length),

orrlnirrnr:drltau (step width), n?'ul5T n"lt!6 (walking

' r ' ,t:ni1.lH'flia"luiivelocrty) |!n:o?.!nn'11n]116114 {cadencel

rrn;hiiorrrrnvtio. unr:nlril
i6nr:finrrr n tjr: d'r o rir': rilufiar or rl r?! ffv € { dl ux u 22 nu

lquldTimed up and Go Test (TUG) lfluln r$T flun'l:urj{nrirJ

derarr 6anslr:din:lrlnr,tia.:lunrm:.:o-r ITUG >'14 iu'1fi

druru I t nu; un:ns!rLiliin?,]rJunniorlunl:n:{gr-? (TUGilrun;eTrldrdrg Aa
tu0n0'tnrlnnf,'rfl n:n'ur9run0u1,.l8n
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. 14 iu,rfi d1u2u 11 nu) Inunnflouluflo{n11!!:1n'r:!6u6 a

flllrirqn!nuram;nllrirgl un:ldiinrn"oqr':r! iur{o:
nr:rdulornr:irnl:dnrn:arfi r{trirrfiourir (Dry footprint)

1f,sfi6 2-way repeatea measure ANovA lunr:itol:r4ln
rarns.bun:nruGrlunr:t6u
ranr:6nrtun:nt'rafi :ruea n dr fnrar aflinrrl
u n nia rlunr:n:r n-li:; u: rir r lstriae tengttrl finEunrr,

nrrrrirnr:rdu (watking velocity) drnir !!n: dru':urirrsio

rd.ru rrrrnr 1caden".) fi f0unirnii!fihinr-runriarnr:
-^ c )

n:n0?0u'l'[luuRTnfuYl'].:6nnr.tn fl ?'l!lr29l'l!n!"1 uiln:

o?,]lrirrr 1p. o.oos) un:fiui t step width :r olniilfii errrl
' ' Jr,-un :0nn1l7l:{n?rn2'l{n?'lnd! t!!n?lrllJn iaJn'l:11:{

er"rorirririlf,rriqrn.rnfi 6rs r:fi nl!rirflrriflrJla (p < o 05)
,J

|lqr t!'t{un?1!$ernnT .:10n step width nn?1lJl:?{J [uainln

riolninrrl u : :rus':::r nlun dldinr rrur nr^ri orlu
!r. , J, . )a

n'tTnlJn't HRn"r:fl nlln lnu.!i2"1tff ':d"l ufi un?1!un1!:t inlt
^ !. , Jr,-q

n'tin'll!!n'ru0.!ttlulllll{?':ClnlngUnn"l't nnq!n fl :lUtUL1

nltllnltio.:nr:n'l':n"l
l: ranr:ilnrr n{leia':arqrnanr!rdinrrr:unrio.:nr:

,e 2 . &
11:Jq?n:!n1t :uulSuulluulluunl:louna :]u;n1?fluni

r6uf,rnr rn:nodrururirrriaud.tr,lrirrrrnrn.r riortliut:rfi uu
, -z d

nunq!n $tjurulr, n?"r$unfi la.!n1:Yl:.lcl?rln?lultlo'llJRU lu

lrn]n1'')lJt:n(n

v -,)' f ninE'l1iu- fr 4 fl "rlr'rin'r5r u1n'r (er:uinrfi or 1nr r nrr-
frl"n) eu;rnnfinnrtunnri lurinarfiriurluri

i 6 rin ri n r : o o n dr fi{ nr s uu u uol: fi n

n ? rililfinrser'urJruna r{Girfi Yu

r6norq lfl
2:r1d lls?rri

. Zl-- , .; - ---.n1:ftnElnt.iulj1qln ::Rnar aR:"r.:?n flun't:!9tu

uoI:inun:6nrrrnr:n o,or.loo,oo o-"r',n',r,el'u1 o,r -r1orir 
u

.).2 . dn1:lriuo1xl6dfl1ifrsi']{iu [u!6n01!l 9 il druru to nu

drlf,trnrlunr:roiu zg urfi o"rnr:dlf1unr:rsr'uio6a 70 n:".t/

urfi rlrrir o'nrr nr:rdul orrirh r nr:n"n :ir.: a o n dr {.r nr rlo r
nrloiuuol:inun::ir.:{$n-r rtrfl nsaulnul{sfi 6 Repeated

moasures ANoVA ii O . O.ou un:1dRfi6 Multi-Factor Re-

peated Measures nruovn rfilutfiuun?i!!!qnri'].!trui't.l
nt:crBU Rl-to.tn't:o a n dl n-l nt ul a.: td n rl rm u un:r6ntlouQ.l

H n nr:6n rl,r r i r nrr rei$!! oI:0 n ylrbi o-o :r nr :rsiu "r1o
... - ; u
(H€6rt rate; HR) tlrljB,lljuouT t:?or:? l a?\:DLJoull Jn ru
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rn:drrnr:oondrn-.lnrir u{rnnirnonrlurirreiounnru d.:

ar n nr:6 n ur uli lu rfi u u do:r nr:raiur o.l'r.r-r1o ri': r ou eju

irrnru dr.raandrn-rnru sn:dr,rriounnru fi drrsdarar Ftn

fi usrnrjr.:riuotjr.:irirtrn"rynrla66 (p < o.o5) unliuli1nfn
rir-r'rixfruo-r d Hn liinrruuencir.rrirr 1p = 0.i93) un:

;-
tFr'ttonUllo!a9t]n1:!nul|? 10fl .1fl fr (Maximum hoart rate;

Mxn; rru:roiurrir fu t37.4l't1.03 ni.i^nfi drfioriluos.so

I 4.93o/o 1ai l\4HR loun"oirodlurirrrornr:nr:oondrn'rnrr
-^v. & aaeea,

iur:o11fl ?1ll1f un 1unmi lunlttou9)'t&'tqYtiun:iull1fi :Jo'l

una rrir drir.r::ei'lnrr rrrin run nr.t 600/0 !!n: !i"]9i!d,

ilrnr:fl qna.:ff rlrrninr+rr:duro.r xn Lioriluri-:,r steaoy

state ra.:fl ?1rfi rin lunor.:lEi n-.:riua-rr:r:nrhi6n"grinr:rdu

,rol:0"rudLltiluuuln umli on oon dr {.:nr ufina;J!6ndi+!

oondro-lnrrloi Iolirl r:Iltflunr:rfi r.r ::Rn?ntrnlr
i-

raT.1TU1ril,1r:1r1r1.1?tA||A!UnDOtAAO t lJn?',]'.JUnfi Ur.t]l0{
-lanfl1&!ua ll0!1lDn0n?]!(lJ'tlllnIln:n$m'ru10!nn]lJ!u0

.i , . I qsl
rrf, :rlltn'tt :!mu(!numlr?'t.:nfl1!!tID!!,!$un:T]tfi n:Ju

t9l91U

' u-ndnrrr{uiifi 4 mr"rix"re urflrfler;u"nrfi or 1nrul,r-
frl"oy nru:rnnfionr;unnri rurimmn'rtir rrj

dr fi nr :ld'n d'.:.r rulunr :16unosrfl.t
i q - t ^ ,-41

uufl rur'nura0ulu?u?uilq{0]q l9-22 U

')u2at11 q:Ssfg l

e'1fi nr:1dlrn-{.rru (eet) rfl uritj.:d6.rnr:1dnn.r,:ru

6rr"slriir ulunrin6fi n 1$:: u:fr iiru!r1e'6ntdnr+rurrir
riri n r:1dyi n".r.r r ulun r:r6uUrir r urir usiu",:liinr:6nllr
nir dlunr:r6 un o ur.r n-.l rr riou r-nn ::srdn',tf,nr"',d,do
r:Jiurriaroin:rnr:rciurirla (HR) n?'t&!i? un:rirfinr:lf,
rn".Nru leet; lunr:16u::rirrnr:r6u1 fr.:ndr (Fw) rnt
nr:r6unotlt,te'': 1BW; ruaralnur6al innnorarriluisiu
n{r to nu arrrs6! z1.ga1o.so il uqin:our6u z odr{6a

Fw !!n: BW lumlnrurdoudrunrr!rirnrrjstlrufi eura.J

16onuru 6 urfr r rir fsrl nr:reiun"rlnr ru:n"n rn:l nr; 16 u

ln:orrrrirlunr:r6ulrriru':rutrrir EEt arnnr;6nulruir
nr:r6u gw ldyrn"l.:rulunr:r6ulrnnir Fw adl,riu"Ilihn''r-x

7l.r't(fra (p=0.05) un:n:rlt5:lunr:t6u BW f1ni1 FW

o rjr.: firia fi d'qnG afi6 (p=O.oo) ttein"o:r n']t!qiux"thn u: rAu

hllondr,rn"urrrnfr 6 1p=0.98) r:'r:oaim llqi'irnr;r6u aw
a )., I )a

!1rR"rs11rurF Bufr rilufr ufr fr ununir n6rilirrilunr:r6u
i arnnir rw 6riniri:rnr:6nurhiriurnt 6rUro:ifl nsianrr

osnrr! rirlunr:r6uun:fi rlrin n'r lrdoilf,lunr:r6u BW
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2r:ar:rnninnrr[ ndriui ri

rionllria.:nr:lunr:lf,oon6rour:rndu uciadrrl:fi olrrir
HR ihi lrq n{iri frlrr:uirr nr:rGucor:rJ uu r d rlfu-.:i
rio{rn"nlunr: rnr:r6u gw rir uolr rirnrlatlr sr1 1d

rj::Iorilurnrnfi fin nr:finurdol ne:nulonrdl EEt 1$n1:

r6uno urn-,:oir unrrlrireir.r 1 nr:r6uruduorr,doir.r .; nio
,A

fl nlJT tuHtl,'l:?lJn"rtflnu rnn o"ruor-[5J

rindnurfufl d 4 mllliaiiyr u"r fl r der:u"aufi 9l (n'r un'rn-

rirr"n) n nr: rn nf,n nr: irli n ri urinuro"rriullurj

a qYo v
ntuuuuctsilqnn:: nl: txullJu?t0tJlvl?lu
i " vq u4

tiloqnil[rTJ9r tuunfl ngl?ltutfl 1fl 9t: gfl n1il

runrinsrffgrfis.:lflri

?nut looun:

rnuriru'orilufr fi rrh.thnriutfi outrnffiJnrvi *eru-.r

,mcnr:6nurdrdurria.rnirnq6n'nr:nr:1duo:rla6'ufi rd arrio.:

nr:6nurdir-o'q ::r.:ri,fi adnr*rfi lrq6n::lnr:11'rirliuva:,

:: rr r rd o qo utdr riol urin 6 n tri n rr er ne 5a1n r
r:t,t1iyru1fl-!.6u.:1nri lurira.:nrttnuld n'n fi uaitiu:! Jnl

nr:1d u a:nl r r-rx-uf,r a.trirfi u r *n;r'i q 6 n::lm:Hrir niu

ral::rrard aroutthu-n Io u d.r rulaar nr rtli u".ttr"'r llt u

rindnr*r 6 nnr:inmgreqimnrr'{ ifn6nuroa !!11ufl 0unl}.1

n{rr:rrn:srlr:nlfi ro:r;r{nrrnfi 6lddru?u 373 olrill

1ds66r?wr:rnrurun: chi-square Test tdoitfl tr;{dar:aYlrl

nfi fi runnr:6nurnu'ir n{16":orhr;irulra{rilurirnnf I
(;ouR:67.6) i l: oi! rirf,arl6qio nr'tldrir riura orL::tuurfi o

flnuriiT rio (i0uF: 54.6) iaun;44.5 !n uldlir tJ"uv ar,t.,t o,d o

aoutrirrie i nr r l ilun r:ldri":luv a r" :: tu urio u - rt
16oun:nir liaun: a6.2; ::a:t': arlunl driaunir t iilqrf
(;au n: 35.4) n {ln-rorlrlilllf,rirriuual::tu u Lavender

- : - rru ufi i rirr, uldl r n!"rnfrqo (:aun! 59.7) nn ! luBu'l ll'|1r a! I
t - - .-; - -
fr qn (io un: 71 .5) n !i !c110 u"l i t! li1llux a tJt:lll u lvirl:'n u1] 0 l

rinrinrdrilwunen *r rirp (ia r n;74. 1 ) nltaoq:rfi a l no q! tilu

i'rdfiurr:rniiqo (isrni 6s.9) rr n: rieulr { do rrldi rJr u

(:0us: 89.6) rirfiu $n:trcfierosiarqGn::lnr:tnu1',i

rirriunor:ttrutfr onnunhrioorjrlfi riarhn"'r-u (p < o.oo1 ) d

rirfi u hjiHnqionr:lddrriuual:;rnalurlo1u"u Iorrren{ l

rnulf,rirr:-uuor:::rvrutdoanutrir:t"qLrnryi'l' q'it1ir0u l{

iriri.h6'Q tp . o.oo1 ) Rlllei'j'rri1f, arfi Hnoi anq6n::lnr:

lf,rir r:iuu o r::: rr r rd o qo utrh folurindnl*ri n ur sr gnj

mnrn usinl:lidrrTuu ol::tr aarorialr{rfio Hnrirlt6tt leio

qrnlr n-rriunr:o:inr:rrsfreirunrrlitfi urfiuqnurd'u'o

firrrr:rr u':oi nr:dn nr:6 u unr: a o ulfiu ririn 6 nr+r1u

ifi rc orYufi z rqrnir 2s49

rsnifl Tll ait!u't1nu'tn u

z 42' tr{nen'}tttlrllll 4 mlj'ui1?ru lfr]Rql:! flo (nlun1 -

"nio) nr*i!nnfinn'r:rrrnri rnrinore"oriurlr,rri

I r44 v I 41
nrr?rtJl{1tuo6ro10{nt:?ofl t:nmo':u:{lJlJrJ0

o?Uln:o.t Powerlab hand dvnamometer

firrn:oi fi r;fiail :ssrari

lA z
1ql0U ::flwruo{mffl n}rlutvtofl ntrltmiluluutnu!m:a,

la.ru:.riuiia;rgi',.rnr:fi rrirrl{ t urfi n-tr s urfi un:tdavt-r

ehfl lrllh!fi a601 a.lmn"nrrn#ru ar u:riliotl'ir': m:irti':l{
't urfini! s urfr Iqufior:.urornor"':u :rr:lse:or"rr :rrnr
luffslnrfrimnT,r6dru?u 3i nu (20.6 i t.s'r-11 {r:i].irr
nl;renouyrnnuyhnr:nonarfl rian"ruu:r g.lqotirrl{rilunnr

1 urfirrn; 3 urfiIergldrn":or Powerlab hand dynamometer

rhnr:noaour6:.rd"r5noirlupi rilirlnr:no(0r 1 1 nr{

Iouriu::u:rror 3 r;u::nirrnr:nonoldr or-ru :trnr lqiuri

r.?d'11 o.inliRero"rn $r.ririo glqo 6.:r\1 60%, 7oolo !!n: 8o7o

1 o.r u:.ri u i o ai aq oi': tt:l':u:r lqiuri rir ts6 ua a'r!!:.ri!i o

nrull{rnr'1 iurfi riard$sonr:fi uiarro:i oir6ud'sqnita6r

ro,:u:.:fl riolurix go iurfr goriru Hnnr:6ntlrlirinll
rue n oir'r o rirr ifir dr 6'rgnrr 46fr 1p < o.o5) 10.101-?$ r$l{

:;r'ir.rnr:noaouflriaeirrli t urfrniu s urfr $ciLiinlrt

rror nair.: odrririaiir6'rpnr.rafi 6tolotnu :trn'l::ni'l.tn'l:
noaarfiriodr':'li I urfin"! s urfr drtrl:frfioru 116o6o

rndaqornnr't6ntlrd6a nirta6llo.ttt:.:iufi onralutrnr 1

iurfiriouiunnnr:fl!ialo':nr: el so ! u! uflrlrir 'r1i a urfr

(rcc 
^ . = o. 7036) 6'.i1i i':rilud":tt tdmr:r;ntl1hfl'ilunrrrh

nr:ri'rt a.rrr:.liufl ori:ulnia{ Po,verlab hand dynamometer ki

' r*"n 6 n rrrtu'rl fi 4 amrizlirn tr ol gsr :riufi ot 1 nr anrt-

rirl-o; nru:tlnfi nnr:ur,rnri rL rinurn"! t6u'i ri

ilo6'a dfi Hasio n r:noGTo:r nt: ts.oilIu { qo

aiur niunutuqlfi

urllYlrn"lnr:td":.,11.!1o (Trail Making Test ; TMT)

rilwr!urenaufi ln'n-qn:a.rrdo *iurhriielfi in rl:fi orln6irua'r

urrr'"oordi'iod"trir ia o:f i1d'riudfi inrrno-rnqttrirrtu

uanor n:lon-rnr.tdtunlgrudrl-lit]on"u6l t:iu ::du nr:fi nrr

aru ln:,nadarrianeianr:nn<au rrur lufloolluuilLii
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n'r:Ann'r!fi u?riuflro-!fi irneianr:ronaudlu ::rnnhr,
' I r a :a a-
erirrlu lunr 1fl n rrl ur r r-r n n u r: nr n ryio 6 n rrrrh fufii r n,'|
90uullne&oun1:t!olj tunno te$n n't.l'.1 :Jeun't:fl nlJ1 a'ru

rn:rvro Inur:Jirrrfr tLUrrnrfr f ilunrrrir BUUrqRo!rlrJrJ

nrur o-ln qr (TMT-E) $n:uulryrosoud o"o rrrl arln o1d

nrirgrwlno (TMT-T)1 iifiiqu1 6l inl:unniawrrr
frlon d'ruru 126 nu lyrf,!'ru 58 nu r'lflu€i 68 nu

Inurriroonrilu z dxarq 6a 2l-40 iJ rn: 4i-60 il i:;o"rr

nlr6nu1 3 ::el 6a ;:n'trtl::nlfi nrr ::n-rritardnur
un:::o'uao:J6nrrr Hnnr:f,nrnnui-r nrrriHnriarenrfrld
lunr:rlrruurnsau Tl,rtr adr.:irirrhrirurr.:<fi 66 p . 6 65

lo !rr nrfrldlunr:fr uuuyrq flo1r Tt\,tT-T in^1:aLnit..uu

7rofl 0lJ TlllT-E arirririldrn''rynrrnfi 6 ::rilnr:6n:*r
J.,

$n:B"rul,Hngo!lfl"rr tn tr4nrtnl ltuLYlo flou TMr-r adr.:iriu

fifr!nr.:sfifid p . o.os urirrc nr:ir.Jie-Iyiuf::rirurr*r
un!::nun1:ftnl'1 ltn:t!t'111n010$n:tvrfl trJrlHnna12n"l tunl:
thtt:.rrnnsor lt',tt-t luffi i::o"rnr:6nurlu;:n-u ao:16 nrsr

rr nr ilf,i rir ria u n'ir ifii::o-u nr:i n rrlu::e'u r"r u r 6 n tn
luidiorr 21-40 il irnrdldfirilrioun'irfidiora +r-oo il

all
r.JNn rrhr r!r1um!rtnur turuulornl,iuorulunl:rh rruunoaou

rur-r 1:l:l::unrilr'lu ::rrn:lnrn'.rfi rfl unu n6!tN:rl'di

nlrfin nilorar:ar

t -,A' lrninB"]au-fr 4 ffr.tlr-:!']inu rril(nrriorfro lnrrr'rr^r-
rl"o; n ru: rn ofionr: rrl n ri lnrirurn-lrfilrlnrj

e .ia u v cv
n0n::illt1{fl luytilft?]tJcruilu[fl lJn]:n:{91?

xo.:{g{orqrilfl m{.:de.rorq 60-7 41J

rirurjr.r3run:CIi n. urin:oi

o. t oit 0. tttjlt:tu

qntur rr:orrfi

rmdnrrlnidl-arhdrlria6nwlfi a nr:r:fi in:uii:ri'uf
riunr:n:.:n"r1ufa.raru!Hflxr!.i dlu?1{ 29 nu a,rrJ 60-74 -

aruo6r: 66.gato.zas il fr ors"uori fru rtirunrni or.urin:ni

o. tia.l o. riul:rl nlnnr:rotolrita Berg Batance scale

lBBs; Hnnr:fi nuluirdnlorr ;:r:rnrfoufi: 86 i.*q"l
nlr l nr lr:n1*nr:n:rgr"':d ri n6Lirdarria nrtfir: fio n.::r:)-yrrtn?'r:.JE!yfuifunT :n:.rcl-?otir.:iu*udrdruyrr.:nfi 6'6a

ficn:lrnr:t'nn"r 11'=6.a73. p=0.61 I dl,iotiTirurufi on:::t
.!. a. ,.1 / -,nnurnnHR\:B'[lyt'l lul4u.tsllnlta lt']u'tftltrnt utinun:l.ur_[

:?rJrJ0n BBS yruirin?1::irn"udlufr ff r1,rnu?n (r=0.601.
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lro.r BBS {.r uonorndri.rruiri tz fion::ldfiurrh In!
. J w . !.t e r:aun: 60 1anhfl.:0"r u?1r?J1r?!n]:fi n19'tn1ni n::!cnu snH l

.4..,r
7l14111'rr 5010.) n?]011'tu n"tn1]u nl.'tu n1tlra,:u1 0aull|0l"l

i..'
rlJ lglN llru lu nrmL lo trr u aq]!a{.uu'ru oh:r,r_nrir{rinr

uau hh"o lJrfi urrdau rn:li.:ruurg.rruar dlfi on::lrrarird
\2a

tou1,ovi't: n 0n11tJ lumuo$nu1!t ttu0[ulU1]tTluun?'t!1.unIn']

rfr r rkirir i o n :;rlu::q-u run nrl ( t\toderato Exercise)
2., ' .- A
5i tuu::9tun1t0 0nnl d.Jnl uTltl-1tJ'tiRr tuH Rn a't u

' rinfi nr+r*uUfi 4 mrilrin urnran::rinrfi o 1nr rnrr-
dru"o; oo.wrnnfi nnrturnri llrirurfuriuilri

<Fldqi
nr: fl nurlJ:uutlluilnt: yt: {9t?fl €ltsulJul,u
llf f9t I q c I a c 414 |
tuo]ufl 1.t tulofl unfl tau[9tRililn?tilunil:orl

il1.:nrrleiEu orq;sfi ?'t.l 7-l 2 fl

q?ti {.rtln::rdr

nr:ra.:rfiu nrrldlu rro:nrl aYr: n"s rilu::r.rlrj:;nryr
'6),A6^;!n?1tJ't(n7ln?ufl!n'trn:nn] itaton!n't?:un :t.t.tlD.l

;:ul ::snnfi nrrnrnr:l:rriroirulorirundr orlrirlfiHa
oionr:i,rrr r1d' nr:6nlrdrilunr:fi nur6.lo:rl nl:r:olunr;
vr':.: q-r1a.!,6 

^ U n 6 rrji uu rfi u:- n-l rd n fi i n ?tr: u nyii 0 r

mr.rnr:ldEu ludrl ar s z-t z 'rl lourflur6nrlnGdruru 37 nu
(r'ru 19 fru $n: liJ 18 nu; ornl:,:6lur-on"ruoonun:r6nfii
o:r::unnio,:rrrnr:lcialrd.lu2u 43 fll{ (t,]u 23 ou un: nrir
zo nu1 nrnl:rGlulcorfi nr*raum:Eun: dli::o"rnr:la'Eu
$'lnnir 90 roirundul nr:nnsornr:n:.:n'rfi1d6anr:
6u(riul:Je-rudr,i ( Lateral reach test) !.{ a nt:6nl'1ytu,ji
nlrrrsn&r:n1unr:n:.:cr-?rirunr:ilualul oirrni-N1urdnn"rao,:

nr]lbJiolluonoirrriu Ie:nrrrtnrierro.rnuLjfi runei aorrr
mrr:nlunr:n :lor-'lr rwdurnutJn'rurjr,rlo u1dnfi 6 unpaired

t-test un16nfi in?1rJunniolnrlnr:ldiuinTlmu:nlu
nr:fl urnul:Jdrumrlqir:rn niro-r$d.r u orjri6riofi frgnr.: n66

(p. o.o5) lquirirrn6lrla,: ra:nr.:fi i*mul lriryjr fi.r 1 9.07

t 3.73 !!n! 17.70 ! 3.2o r.ru6rusr.ror:Jdre-u d.tulnff o.trl
t-f"rvur dtuFi ![d:n11&u"]1lmu'l;.t hirr lr I nn u r n: ninrr I

snrr:nlunr:r':.r si'rrl &siuurul:.lynr rirurirrr'.llrr In:dr llei
cdl
[u!6nyfufloi n du ornnr:fr nrrfi n;rJ1di rnlln-rlr:nlunr:
n:r o'lnr r qir urir,:r o.:r6 n ntl nar n { rhii nrr ! ttq ndr.Jniu

roia dr$:fi orln:rrmrn:olunrm:.rsr-:yrr.rrirul-rrr olr6 nii
n:rrLunwioyn.lnt:lc'iiui orrr:uqnrir.:::fl irln"r*ll*a:drt
diluaurnqro".:siaiinr:6nurrfi rr6rri otkhu:-ur6ndinlr:
unyiiawrlnr:ldiu6.lH n1 a{nr:ldnr:nenounr:iun:ldrp<o.oo1 ) 1ott{dd1$arufi on::r:lulrdifrlqr}in:in;ruu.rlr
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lusrrnflfiflflrrl ririui d

xnsd ux$1'rnri'rux?'la:snrt1:nlduyrunxlr6nrl:nlun"r:
-2nl{ n?1]u: L u[1] 11 tult"t {q'lu.["t u lq|L:o uJ

z d,2' fn6nErtu-fr 4 K'u1in1iru rfl rfler:uirufro 1nrunrvr-

rfa; nnsrnofi nnr:ttyrn ri !urln urn'uriu.!1nri

oly ctA v u
E{Anmlfift?l ltfiu?n nl:uo$fl nl:u20 4{
q c va L | 4
ruronunr:ul{xuu: u0ilfl nu riJ4I:.:r5uu

o A ao 4t
nllnu{ouafl:$lortnol 0{

vvaql
0{l.t?ot!u.t tl.ltJ

q6iari rixnr:

a'lmTU?ql]ln.tn0luuurunlR-lemfl 6Nrufl n:lvluo 0c'l:1."1

fioin lrl::iriu 11rlri-iur rl6 o .: n'r ri u r n;. r orlu n- rir ur
, v ) . e . a. ; I

oouualn"r:U?9.}]lni'nl'{u tul ut9n nl ?utv1u,lju n'tt t1-1

nerljrd mni:-'nr:fl or n-unrdron d.r ortr uqjlu{r r6n ar r rir r n o
. aJ

Bq:1n"ltInIn'lIlj'lonni lu2ut,r t r"L tq n1:frntrlfl:Iu
in-qn ENfi!fiarfiuu!fiuuHnr olnr:lra'nrr:"i tfi rr fii n rnl o rriu

nr:rhqn a"r::r ir.: ri o unr:Lin rui r n"$rinrtL5n-ufi un :
sr!r6 au n-r nr:lfinrr ri n sir er-': a drl :: n o l o-r t rin G uudu

rnrf;ntnild a drFnnr o rilul:16 uurir rfi u.: auamoi a.ri o.l

n.ri uiuri druru z riol6tu rh nr:n"o ti o nlo I nll rir: fn 6l u

rdoia+fl un{lnon a.rdldilqmtiiurri! m:fl orfi 'r.mr:rl'lenf.i

(N=33) *R:6 n drf a.lriJun sir:nruolfi lqYir,trr r:"iri ol

Lrlurnr': (N=37) ttrunosourl::nauri?udrnrliruru to do

Hnnrrfi nurruir orur-,*radr"',nn',rn"aolnrrlitfi lrfil
rmilo':riurnahsun-ir".!snlniiinrrrt rrqnohln"uo fi liriurhn"rg

nrrsfi6n*rneirnnnol 1F = 83.018, p < O OOl ) un;nn!qxufl r
(F = 9.274, p < o.ool) Iolio;uuutoiarioulu'eTr:i En'lbi

n':rlffiufi un:rrrlt6ouua".:lfa':rlf lunrilneno':rrirn"u

6.15, 9.70 lKr 8.52 a;ltuu qrr]drd'u [n:lunsilnrunltrirnitl

6.03. 6. 1I un; 6.86 n:$uutll:Jai'lol''u rioriru:nrlo dnfi 6

Tuk€v's HsD analysis tfiar Strt:tfruuo?1U!|qnoh.n0 in!!!uu

rirnrrni': lun4rno no.:t tl'jrnnrjinruuuta6 u uq noir'ln-u

a dr.: iriu dr n"rynr ':4fi6 (p<0.001) druneiletruelrLrr

wuuurn'.:biorrr:i s 16ousln'irriaul#nmliuo;nn-lhi

n'nrifiufi 1p.o.oot ; riotfi ultfi ur::nirlncirytl'irn:uuu
rn".:ldirnruliufi un: 3 t6oudsrrr.tlarnli nonornln'irnejr

neuqlodrlirilfrd'rymlnfi 6 1p'o oot 1 nr:6nlrniifi ttrn'!

lriuiuir rin 6ru1un ri 1fr16'iu nru irfr rn n"r nrri al niunr:

rhnln'.:inerlirfi:rdu un:tiotrnrr'irul ml16ounlrLii

u-.rnriod nr nrin 6aum lr: n rh o:'u ffild'ir-rlJ:J ! riiluii or

::driulqinil orori':lnoollrnttn:f, oa"atft ulfr rirl#rfi ernr:

flfi:r ou'ufi z orRrnrt 2549

r or n'lluour n nki

z 4a' 1in6nulr-u-fr 4 ff11j'rit"rfu u1fl 'r fl o:riufr n lnraarn-
irrier) no{irnnfinnr:unnri rnrir m n-r riulr,r rj

tAl<4tri
n1fl u:ullt?luu''.t410{n1:unnotutuouuu

self-stretching UAU PNF technique

sionr:nJ6suurJaq:ufi'un?rilfdnr6urJasr

(pressure pain threshold)

sirsu:snnuStaatQonotdu (trigger point)

toqnfrliltfi odt (upper trapezius)

lurnnmfi.:

nqnu qqfl.r

- l-' , .; d - . t
n]rfi nl.nuu10l0ll::6rifl r. aff nu"tfl nll0{n"t tfl f]nn'tlJtua

d'rai? self-stretching rn:i't pruf stretching Inflfifl agonist

contract relax (AcR) eianr:t iauuln.tnr:iunerlif,ntil rn
oirrrllnou3trrxXono16rra'rno'r:rrdorjr (upper trapezius)

rrlinrfi uulirne!rnruql Iol6nrlllrr^rnvr{'!d't'!o'tsl 1 8-25

il (21.60 10.69) d'ru?u 30 nu uri':ftriTirlnrvnnaloon

riluarrndltrirri'u tnunr:iirrn''uon'rn (randomization)

ldrnia.:ia pressure algometer ::tiurir PPT 1a:lonqt{u

Ierunci fi I r-nurlquei self-stretcning n{1fi z inr*ri6 erur

stretching *n:n 6itJd 3 rilunsir:orlal 4wrhjld'ilnr:
inur'lo 1 nrnu'ur-orir ppt r'rii'lnrlinurn-ufi , un-lnrtinur

5 urfi un: 15 lnfi Yiu'j"l n,r tirq n{rr rdoi6 eNr 
"t,"tctring

||fl ! self-stretching irir ppr rdld*orjr'liritrthri'rXY|1lnfi 6

(p.o.ool ) .i'run4!n1lnr:rn'':nr:inurLiinr':tudauurln't
.rorrir ppr m:tiot irrtfi lunr:inr*rriler::n{l rlirnr:
6onn'rrrdod'rui't PNF stretching idr Ppt ua"lnr:inr*r

rfi rdu 1zo.sov"1 &rnnrrnr:fi en{rrt tdoe'tr sel! stretching

(24.04olo) ua;nsi:Jnxufl :l (1.1 o%) lleq.lhiifi ufr lrl::frn?nrvr

1o{nr:dendrttdo i-r Pt{r str"tcning it'insionr:noner&

16rilrorirrnrlonot6ula.:ntrlrdor.irl6'riourir':6nir i'r- -L . . a ---..-
sellsketching ".s! nqriq?!q 9luunllbqnn1tllua?5 HNF

stretching 6.ti't:Rn?Hnlunr:lrlrnr:hnrlonert6!riaulir'i6

mn nr:6ntndarrn:nrirtJrJ::qnoiriluulrrn$umajrrioinwr

rifi ir1rpnr"oorno16ru3rruniirIrdorir Tsrlmlr:nrhnr:

donn'r! rdaleiqir Ilqura':viotJ ::n ol n"urn::"ntnieli'rm:6u 1

aiatl

' fnanrr#ufld 4 srlriminursrnqrif{*frn (n1!r1 -

1u-o) fl !!nflfion'uurtrti lvrinurn"utia urj
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Ayttl
t{410{fl 'l:u?9tYIuutuct'luuln0nt:

nJ6uuurJasririfr'tyqrorfr r,r (vital signs)

:v n'unr rru frdn16urJaosTeuu: { ncl

(pressure pain threshold)
ttt)49

uactfl u: ou?{ na tilntoltu1 l, I
(muscle circumference) lunu:Jn6

darorq zs-soil

Bqua mflnor

nrrinr*rdir-orn ::a.:riuia6nurnr:r druu!n.rlo.r

rirri'ryqrnrin (vitat signs) ::rirorrlift n 16l :ooir l rr.:no

(pfessure pain threshold) !tn! l flu:srr.r n ir ! rdoyrirlr
(muscle circumference) riauus:?in-.:,\'t:urn(ufrun'ruur

luouinfidr.roru zs-so'rJ 1ao.as t 6.59) !Hn$€i d^u?u

t t nu Io urh nr:r'e rir o"srlnr:reiur o.rn'rln 
1 

H n 1 n r" l oiu

Infi qlllo{:u"rlniLfl"r1sae1nrrrn"ulnfi mr}{'-110fl nruet-r

1oael qn|lrnifieuri.r lskin temperature : sT) :;dloruifrn
tir roi:lu:.rno (pressure pain throshold : PPT) uslliu
:ourrnn'rltiou{rlr (muscle circumference : MC) ri0uun!

ue-,:nr:uendufrun'ruur Ie nrec;ue: i f,rL,: rilurror ro

iu H n nr :f, n urlrrirl n-l nr :ur oduriruo'r uur rir sr
(riouurn = 32.55 t 1.53, I{iurq = s+.r7 t r.rol rfildu
orirrfiu"trdrfrXnrlnfia (p<o.os) ri1 ppT (rjauu?q = 3.29 I
0.51, xn-.:u?e = 2.74 ! O.73J aon.rodr.ririulhn"qnr,'e 66
(p<0.05) !i?uri1 HR, SBp, DBp $nr l,lC Ljinr:r fiur{rrjn.r

d,:srrjliir nr:u:odufru#ruura-.:1riinr::rrru:rlruro
ui oe"nrh rfl ur a n rr: uci u"n f r l rln'yr"r :: rnfl $omurr n,rt
qrndufruiruurir.,rooianr:rfi r:nrrlunri!uIafi fl erifu
lurn:6ntc1oi alJnrrdnul6 mfu.r:Juu m:uendufrun'.r *ur
un:Hfl?J0.tn"tiu?o

' u"ninbrr" d 4 rrmilrirlraren:tinfier 1nralrn-
rhu-o; nrwrnnfinnr:unyrri lr.rri n ar ir ri udnrj

nr:ril;uilrfiuu our put

xonnt:fl uY.:Alos1#rnnfi n symmetric

ItOU asymmetric

gafiirani fi'uoriorri
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technique !1h!r iunu'tn a drunnlunr:ar u:-.!fr:"nr*rlurlo1liu
LrfiarornrieanoJryrrnrlfio hot -ra cold spot [n:n?1t'[:j

ni.r.alora.:lon lintomogoneity) f u3!2rtrtousio.tla.!nr:gru
a; - a ; e t ae a . !.pon oo nu t1: O nT |ul1i,1U:.i 6111ttJO ) tr14l{L:.t FuUlqrnnn$AU

lududlrrx rr:qrur-rfl.ruu otf ax's rlfs:arndu rw:r;
r,' i
ItJqoJIRAU9t?t1lJ2u

nr:arti,:ft rt:.tl asymmehic tectrnique riul-.lolirJrgnr

nr:rirurrulqn llnru"uurt uyil a"lldria I nrir u? atrrl8.! symmet-

ric d.:nyir Jrinrunnrqrn6ouad lirnr:nqn ard6,:loirir nr:
iorir output rlnnl:AlU:"lRuuu asymmohic [[n: half beam

technique !fi u:Jriuu!u symmetric rfi ofi nr*r6lJoa-ufi ienriori't

output lo'uri dufi irfi lnAO size) ::ir:fl n(deprh)!,s: off-axis

distance (oAD) lunt:nqoo.:do:1-odr out put Iquld ioniza-

tion chamber n-lioxfio water proof Ioaioluuy{unalrir
AA

rr]0[1]:UUtl]UUnl out put 10n half beam teohnique

ni! symmetric technique Iou6otilut oirtun't'trl!!qncl't{n!'t"l

d'l out put 1o.r half beam technique ifi'r(Jn'ji symmetric

technique un;rdafiorilur aSr6uetr&lrqnel'tnl.iu?'t::u:

6nd'ut rooi-rirlo,! out pur o:idrrfi ldu"lududt*r:ru,
v rioln cenlral axis nlrtrtonoi_.!o;firirnqnifi::f:6nn{1

druNnnrrrfiultfiuufi't out put 1o.i asymmetric tochnique

ri'u symmetric techniquo rrl'jrd ono = s tl.t|n: oAD = 10

qr. flu'irfi oAD = 10 5ri. iHocir.tto,! out out !1nni1d
oAD = 5 T!. 6::u:finnrLlyrlirlnd"t.rllai out out

o; i rir n er n.J

A
mJ ldiror out pul frloLtl n ni]6 centralaxis liju R

irn hom effect 6.li6ninnmnui:;u:o-,tnsirtl:adrir.lnrn
riudr ifi qi.ti rnnir centrat axis ueifi :: g:6nn.:tjo:rriuir

nrr uonsir,)nnn.: didHrri irl1.lirloo''uduiirnei o out put

ru c : rh l*t: q-l n 6i r rdu du fl rr rt 6 n r o : r do r 6 o o'r r i r o r : i nr :
flnl9lr utntoa l:t

' rininurz'ufl d 4 mlrimirurar nqr:l-rufi or 1i.rdrnnfi o;
n nr:rnnfionr;uwn ri rnrin uro"r riur'luri

il :oo nuuu uoy g{afl rdu{i 1oo.:flil{a

rfiordo iirrYlrJ:srfi unrnisdrsirun

nt out nno

nr:rir tnlr:'.: flrdrur mr:r:n qr:? l'.tu riotr&: !i.lriaufi
o:n iir riau! ; riilri 6l riluiinr:fi 6rhr:'lnr:n:lourl:ri.:
r ri"r urt1u:: u: $: n roir;i5.rrrirurlu::r:tt:nfi1urarfin
rirlfiur n a a nnr n r{a ri o d n 6 or n nrni,: Rrdrur:kiar n
o-.rfulunr:rJ! uG,:rur:ri'o{i nr:o:rr no!fl n n rrnrro.: roi o.:

rirsnrx'r-.Jirsirul Ieald udrn o.rdruiu:J::riunrtnr:olli,tfiuuu asymmetric technique ria har-beam
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:t:rnltYto nfl t:lllll|Ultulll,llr

tJ Flr r -t{fl tn'tull tun't:tln1,'lnliu H10u0.:na.tn"rlHf, ouui"ts0n

sr!sri0!i0*rx:-u ::rir.mlr:-{firsiru! Iqurirulu?i,irnor
::nordrr:oll:o,ir o alrirr 1 lduri rYaurdarandrnorfii

rurnrirrn-u 5 rurc yiarirurdrnaiidlurersir.lfi'u o rlurn

un:no$nn16urrdrno,:dirluroeir{fu 5 ruro rriorilunr:
o:rosou'ilniar rir rntr:-r'mEirur ri arir anryt:"r Rreiru.:L u{r
('r!1:nttunrlsni!6rorn:nrrrdrrunr loin:r5un

;e! r nrio urfr u{ln In u r3r dunr n nr:rio ri a ni'sn lri$d
L flO:OtRn lY{nRlOtU I nA:fttnnuRltI nRIo:t[

,A!!R:lyrFlunNu lruJrnlnnuo zu rvo tiot iuurfrur
.,3;

0uotnlfl llt"ti RnRt{6I ?RonnTun!fl ?1L[ul{fl tJL]fl luatuS

n-u rdrur sri ri o nlilyrfi nlqiur :r; nrrr:ndu1 ld
or rrcio{nr: lurirur orfaodrlrrLrr4. rfl uvioirur.,un:
-!ri0utr-rs Jd n iil R o ty)gn a,! ld t n FlslShH nr un n16 tI
nr{lorun 1uo-srl6iru i 2 3 $n: 4 uJair6uai':-sqfi rirlr
14rrijuoornn16rrreaa.:li1i6unoun:rir Rdn"r:fl onon

nriri<qfirirrlir r iluvjo rir ur: ua: rio qr do r a n,ir a arld
Inisln':uHsr:nnnr6ulnriuaruo 1u5'ornihu r rrlaSr6uri
e ). .,
?Knyltl] rUUnnl|nntSul] lT lRnuKa u]lj 0 n1]'r.lqul rHosl
,: r j' r. -, -un'tn0.tfl ll stuatua6nfi :uu::Iuwt']l,ilnfl t911ulr11fl 11u14l1t

4.4 tr. uflronouun".:nr:Hisrviudr n ol Iounr:rirunr iift
a-t atfl1u 1anttuils0{Yl nalJutlltllllllluununlvil'lfl?l0.l1lu

i. n or,ri.urrr't nro',u nu'jrnrrir-el o.:rrrrd', n a:fiuR"dr.

n'ur:nlrirtrn:t6amor:o uLndr narlri troncirlornnrnilf;

ra.:riudrnortdrurlro:truodrliriudr6'q 6lttao.:'ir

riudrno':fiHindunrlr:nrir1 1ilu n r: rl;: t i un r wi-.: R

tolull lo

' riJ""l*rr'* o --an,i*r.o',orrr;*t",;,e,""4t
nrlt;rnnf, nnr:tutn:i r:nin lra-u ril'tlrui

I v4l
nlt9toufl uo{9lo:{6rlvou?lo{{luttclv

^ : 4 6 | a 16
il-ilril9t1fl 0{tryaailvl:$u09ltlt9ltcila nlan

iI ' r aa
ll9to9tou loo n lcr aucu u

o:lt1 nt:n

rnaoli':ffii LFrun:rlSrlrrudr I in:r l ih rirg rio nr:
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