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nl:ri'otilrToritU't9t:x0#il Reticulocytes, Fetal Cells

Itou Malarial Infected Red Ceils IOUii Flow Cvtometrv

qnrur nriuGi '', 6:r:::or n'ornqn: ', a::r:a rng:r.rd ,, nmrin* [nulna ,, o-rnon ririr ,

rua; oo1:t: lr:f,a fir,rti'

unfi'odo

Flow cvtometry 6o nr:o:rou"titsa{tiludruru!rnlu::s:rrnrfrr fiinrurirrda6afln reticutocytes (Retic}
6a rioraoquo.toiriaudhii nucleus usii ribonucteic acid (RNA) lu,:ru ::drr-u riuea"rrJii supravitat stain,
fetal cells (F-cells) 6a rio16oorrolii fetal hemogtobin (HbF) !::1oti lu.rrurl::,iriuriroirtii acid etution
test, malarial infected red cells (M-cetls) 6o rio 16oouolfifior-do lrnrGu lulrurj::drriuriuciruii ciemsa
stain lurtriuild t6ooxllltta:!1n n1:o:roluru ::,iriun&.r g zfiodiorrildrrda6aLiorfi rdo.:ornnr:1dna-al
oovr::orilunr:o:rorir 6lduaqjn"r oruiua:nrudurrplalfo:ro uoiii Row cytometry o:rariuoirurn-:a.,
rriaffa uo:irun'ir tfi alrsn'rt:fitrrt:srlhnr:or:rorir.irrn:H6otorir urfl:rofurrndo-.rn6irroirui6 now

cytomelry rGur-lfiu!n":.nir urfiriruirornsir,r:Jftrner uo:iinr:d1d,u.rru ::,iriu In uldairodr,,16aofirflu
::qi'ua':rryn{rcia:tiouo'r ruirsn]?;fi|?1rl.1:ar1u Retic count 6a fix ri?u o.05% grutarardehyde (gru), room
temperature 1Rr1, ro urfi; permeabirize lperm) eiru 0.05% triton x-ioo (TX), nt, to urfi; u-a,oi:u 0.2 pglmL
acridine orange (AO1 uia 1 pgrmL thiazole orange (To), Rr, so urfi lufrio dru F-ceI count 6a fix ai?u 0.05"/"
gru' RT, 1o ulfr; perm ciru 0.10lo TX, nt, to urfi; darrira monocronar antibody sia HbF (MoAb-HbF) fiaooaln
fruorescein isothiocyanate (Frrc) e;a rhodamine phycoeMhrin (RpE), Rr, so urfi luiio !ra: M_ce, count 6o
fix d1 o.2s% gtu, RT, 30 urfi; perm dtu O.zs" TX, RT, 5 urfi: dalo-ru MoAb cia gtycophorin A fi6oo,orn
RpE, RT,30 u.fi 1ufifio udrrioraiooiru 0.2 pg/mL Ao uia .t pg/mL propidium iodide (pr) u-:a 1o pg/mL To
fi nr' eo urfi 1uifio ol:roriufala:r:orrrodibiararrncYr urnio,: flow cytometer ornlif11 Becton Dickrnsoniu FAcscatibur Hanr:tfiu:itfiu:Jn"!fr urarnoirl ::rnaua:i#Lilulrurj::,iriu nuirfinrrla-ln-uf,riu6
uo:eirrodura,ruqin:i'rhirrnnair,rn'u sirniu u-cetts dnr:o:rocir g fl o

oanorndulqi un:lfrirn-,r-uf,n-riidlitu'ur,::,i.,;.- r"r"l'l;"X"JltLil:;:::ili1;H:1il;
inrlnrvrr-orfir, n-rdrhnirornoir.uj::rra uo:Honr:q:roln,ir6roi:rl#t:ituoru,L:rt.lr-u 6,ruulirirr*r".
rro:rir urro:rofinirut rdr.rrd rdarrirnrurirrdo6ahigrdu Ioui t"r-cert count g'lsnrr:ndo:r,iiruurn r*nr'r
rir,ror:rabig.rdu 1'J1ci6n lorrnr:lf RNase dounsl,, R,.rn durr;ff.,*-;;-;;;;;,;;;";L riuurr.,
lrldlulru:J*rl'riu rr:grr:rnninnr:rnrndriu.rhri xlr; lr: tr_rl.

rir:n"a ,L4nltloioi i6nl:.i'rrri fl'inrsnd rio16oouord6or{a:Lrnr6r: rorirrr":ro
- -*;*- --- -- nru lolJu ItlllJn1{fluu nuuiln la: JnluBnmrrnt:!.hu:"uu"nfinurrlir-urprni lteus; frrinluna.rnunriunuunrtic-l 1rn,:.1' ..', nonn::fl,uf,,rflninRfin arnimrnofionr:unnzi nnr:rnnfinnr:ururi ri ringrfiurdurluri soioo
' nrir:Irn6odorlrlnaurinl laurir:rnr611 rhrin.rruilorriun:uqr:I:nd ro riurty! sozoo
' u3rivr urjiiln lulornn drn-o rnld o ru-ri-n,ur 3 nrn'iirr tto urrnril n:{rn e 10310
' dilfi nrouunrrt E-mait: vuttana@chianomai.ac.th uia mvuttana@hotmiit.com



1t:a[lnRuflRll nglfu x flfi lt ln"ufi z rqrnrnr zsro

Abstract : Development of Reagent Kits for Enumeration of Reticulocytes, Fetal

Cells and Malarial Infected Red Cells by Flow Cytometry

Yuttana Mund€e ', Jirawan Kantasuit t, Kantlros Keyoonwong 
t, Dararat Dankair, Aungkana Saejeng! rnd

Jaturaporn Pornsilapatip 3

Flow cytometry (FC) is a procedure for anumeration of cells with high number and reliability. ReticulG

cles (Retic)are immature erythrocytes without nucleus but contajn ribonucleic acid (RNA). They can be counted

in routine work by supravital stain. Fetal cells (F-cells) are eMhrocytes containing fetal hemoglobin (HbF). They

can be counted in routine work by acid elution test. Malarial infected red cells (M-cells) ate erythrocytes

containing malarial parasites. They can be counted in routine work by Giemsa stain on thick or thin blood lilms.

Due to their microscopic examination, these routine tests arevary in reliability, subjective and depended on

experience and expertise of examiners. Flow cytometry is objective, rapid and more reliable. To determine

optimal conditions, prepare reagent kits for these cell counts and compare with commercial test kits and routine

procedures were objectives. Blood samples with known data of these cell counts were used for setting up and

comparison. The optimal conditions for Retic count were fixed with 0.05% glutaraldehyde (glu), at room tem-

perature (RT), for 1O minutes (min); permeabilized (perm) with 0.05% triton X-100 (TX), RT' 10 min; stain with

0.2 pg/mL acridine orange (AO) or 1 pg/mL thiazole orange (TO), in the dark, RT, 30 min. The conditions for

F-cell count were fixed with 0.05% glu, RT, 1o min; perm with 0.1% TX, RT, 10 min; stained with monoclonal

antibody to HbF (MoAb-HbF) conjugated fluorescein isothiocyanate (FITC) or rhodamine phycoerythrin (RPE),

in the dark. RT. 30 min. The conditions for M-cell count were fixed with 0.25% glu, RT, 30 min; perm with 0.25%

TX, RT, 5 min: stained with MoAb to glycopholin A (GPA) conjugated RPE, in the dark, RT' 30 min; double

stained with either 0.2 lig/ml AO or 1 pg/mL propidium iodide (Pl) or 10 pg/mL TO, in the dark, RT, 30 min.

These were then counted for %positive of each cells by flow cytometer (Becton Dickinson, model FACScalibur)

The comparison results showed good correlation and the mean o/o positive were not significantly different among

these procedures. For M-cell count procedure, the results can discriminate between normal subiects and

oatients with malarial infection and correlate well with the routine test. In conclusion, these new developed

procedures and reagent kits had high quality equal to the commercial kits and gave similar results as the routine

tests. We recommend to use these developed reagent kits for more reliability. For the M-cell count, its quality

can be improved, by RNAse treatment to degrade RNA and reduce noise from reticulocytes, before implemen-

tation for routine testing. Bull chiangllai Assoc Nl.d sci 2005;3Er 8l-94.

Key words: Flow cytometry, reticulocytes, fetal cells, malarial infected red cells, reagent kits
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f,ria,rua.r rtrc uia RpE rd o uun rioriaoun,r
a onor n riord ao::rr ornriu6,rkiii fl ow cytometry

lunr:n:rofil d,riidfiria 6 rriia nir nr:o:ro ri'u oir r.r

ndaroal::nri tro

t.g :-on ::t.rri
1.3.i rfi oursnrl:irulr:alun:H6n

!oq1u1nt?nuu reticulocytes lnetic) riruii now

cytomelry tt-t!

1.g.2 rfiorranrr:drn!r:sruo: 6n

roq1u1 o:tnuu fetat ce s (F-celts) eiruiG flow

cgometry ttJ5

t.3.g rd a nr enr r:d ru lr: tt un:Hd n
aoulu'lnt?iuu Malarial infected red cells (M-cells)

ciruii flow cytometry tro'16t
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21:dl:ttli unnl:lltltlullt l lllll

2, ldquar26nrr oao{

2.1 Reticulocyte count

2.t.2 qr"radr'trdao

o-radrl16aofi fi rir reticulocytes f,.:'J

or"r a dr.r t6 ao J n fi 5 :ru

o"roriri16aof:hulnfi ororl 5 :r u

oiradrl16aoornr6nu:nnnao 5 :1u

or": o drl rd ao firlr u thalassemia 5 :ru

2.t.g iinr:o:rafi reticulocytes cila flow

cytometry
j qFd f,le'ltrnrrl]3rRllsntflrlcdr t!15 Yl to

ol n t'l u.:'r u?J a i chin-Yee'1 tiluoiuu:t:t lounr:lr
)aZz

fln]1lYltl| 1:fl YlB!?lUnAu 0'ttLO fixation, permea-

-s
bilization lta: staining o.lu

Fixation

- urorutrir:dula': glutaraldehyde dtlrLrtal

r iu:lriu! s ::oi'r 6o 0.2, o. l, 0.05, 0.025 $a:

0.0125% lu phosphate buffer saline (PBS)

- urorurnint: fix frtrrrlnu rrjilltfitL:l z

::qi'r 6a orurniria't (RT) ua:4oc

- r11:!u:tiilnlr fix fitlrn:sl rrjiuurfiurl s

::air 6a z.s, 5, to, zo un: +o urfr

Permeabilization

- urnrrltri:rriulan triton x-1oo fitutJ1:d

rulilurfiu s:rd'lr 6afi 0.2, 0.1,0.05, 0.025 !ta!

0.0125% 11,| PBS

- urarlrlninr: permeabilize fitlur:sl
rf:ulrfiaua uni z ::ciu 6o RT r!a: 4'c

- I1t:u:rla1n1: permeabilize fitulr:g:t
rulisurfiru s::6r-u 6afi 2.5, 5, 10, 20 lla! 40 u1fi

Stainirg

- rrnrrr:rdrriul al 'a Ao uo: To drurr:mr

r:1":srrlrfrsunrrrirli riuf; no s::ti'r 6a 2,o.2,0.02,

O.OO2 unr O.OOO2 pg/ml ua: nrutrir:liui TO 5

anrr: 60 fi to, t, o.t, o.ol un: o.o0l pg/mL

rudr rirl:li ro:r: fair u rn3o.: flow cytometer

- lronlnninr: stain frtnr:r:rr: rrf:uurfiuu z

::rir 6a nt ua: +'c

id rs ofild : nqunrnu r*o

)- 1,\1:: u: n a'tn1: stain ff tr4rr:ffil ttj.:gu tfi u:l

r'rd'r 5:ioiu 6a to, zo, 30, 40 ua3 50 u1fi

- ,daluian',rtdrr r: ar: vrs't tl uolqiudr 6.r1irnr:

rar-:! to;1 urq:ra Retic-count rit rrjiulrfi ulii
) r':- -a e 'J111't1 tnun!?t n'r:01r cl o{u

Dry method

- r.rfl!tioofi:J"fl new methylene blue d'ofleiru

,.ew - :\te- rlrirhirrirn"u fil'lifroruranfiriar ls urfr

- xuoa{!u slide u{1?i'l smear ttt.o 1 1 uaiu
.Jrr. -- r,r{ L2 !t,lu11,: O:?oUUO?0nAAindYlTtflu

Wet method

- HeiLt6oon"u'a new methylene blue fEr:r dru

1:1 XlrlrriU slide
c---a-"r-l- Hsrlrir{rn-u6 fi.r'l{fioruyrnifa.r ts urfi

- 1d cover glass iJor-:..t ${ro:rorileirundal

nan:lflu

Hemrcytometer method

- ?rart6ooritlf, new methylene blue do:rihu

1:1

- Hsrlrdrdrn-ud fi-rtid a ruunirio'r ts urfi
' 'loidurr6r6o t.o- Lt red pipette oofl'lut]frlJll

rudrqo pBs duur6noufirio tot rlrirlrinirn"u

- I lrr lonl':..1u hemacytometer lrnrdlril

2 ailu

- ot'lnuwrlunflannarfiffu

ruJis:Jtfi u! reproducibility Iounr:rir within-

run coefficienl of variation (OCV) tlnr between-run

cv (Rcv) atir.ra: 1o cir Iosii n.tttoolo
ruf:u! rfi uun"ulusir a tirr t6 aq 20 c1"1 a d1't

2.2 F-Cell Count

2.2.1 or"r a dr': ti oo
z )-, -!6oofr n1 F-cell f,{ 1 t1u

t6aoouJn6 4 rru

riaodfi inrrrlafi nn1.! 4 tl u

16 oofrjru thalassemia I t'ru
r6oor6n$:nnnoo 4 flu

2.2.2 i;n1:Yronon

84
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Acid Elution Test lfi'rnr:lal Sanguan
. ,'' - J

Sermsrl -' O\tll

- smear rdaolrr 1 u[rlBiu stide dililfufi
- ujlrll^ 7s% erhyt atcohot 2 u1fi

- uridalu 0.1% amido btack B in 75% ethyl

alcohol pH 1.6 u1 2 u1fi Tiad

- {rqir udrfi'rtfl u'uril

- q r't n fu oix I n {a I a e r:: er{:r u.:.r u
riluia u o:

Alkaline Denaturation (5)

- rirriaol.rrlufi 2,ooo g 10 q1fi

- 610 ptasma dln'rl pact< red ce (pRC) 3
o:9,: airu pgs

- n pRC 1oo pL n"udlnn"u 200 pL
- rA Drabkin sotution 1.3 pL rioo:l S urfi

[!]-j,rlii"l/tnaonooannaooa: 7oo FL
- uaaotrinratu NaoH 50 FL (tesO fioaofifla,l

^:LLorl*1nd-u 50 pL (reference) rlrirhirrirn'u
- ldon:l z urfinadr6l ammontum sutfare

ttd"rltrilodrn:?o riruru s urfi rd a1d,l..un-qri]u

et: n au

- iufi rz,ooo rpm 1o u1i lol,lrjld orear

- oo supernatant lrr-orirnrroonauual fi
540 nm Iou dilute xaao reference sir u rirnfu I oia

20

n1:fi'tu?nr

%HbF = At x 1OO

Arx20

At = dtnlroqn6ulrfl,rtan test

Ar = rirnr:oon6ur!fl.rta.: reference

%HbF/F-cells = MCH x %HbF

o/o F-cells

McH = mean cell hemogtobin loiorn rnia,rri:t
rio 16 ao a'qlurt'6

%HbF = fBUaila.r HbF l totat Hb 1oyo1n atkatine

denaturation lest

%F-cetts = iosn:la,r F-celts lu totat RBc lrinln
acid elution u:JlJ dry smear

yot.38, No.2 Mry 2005

nrmrgnrrtduam:fl i; Flow Cytometry (r.16)

Fixation

- ld gtutaratdehyoe dnrlruilriu o.z, o.t,
0.05, 0.025 ror 0.0125% lu PBS

i-- l1a fin on ice ttn! RT

- r:u3r1d1 2.5, 5, 10, 20 $n:30 u1fr

Permesbilization

- ldtriton x-roo dn?1!ni ?iu 0.2, 0..1, 0.05,

0.025 !r0: 0.0.125% lu 0.10lo BSA_PBS
A-- a rn on ice rla: RT

- r:u:!ldl 2.5, 5, 10, 20 Lro:30 u1fi

Stain

- lf llonunur fir6oor,l'ludo:rii:u .t:r, 
1:2,

1:4, 1:8 rro: l:16

- fiaruuni on ice !ro: RT

- 120,1 5, 10, 15, 20 |!a! 30 u1fr

Enumerrtion

- !6 i% formatdehyde 1u o.t% esn-pgs
500 mL

- rirlJirnl:fcirIrnCa,: flow cytometer

- rd alqianl:fi rr r:r : ar: vrs.r $ rJ ol6iu dr 6.r rir
nlloJu!go$1u10:?n F_celt count Kit !Gurlriuui6
i nrloidfi'riinr:du .1

liiuurfr u! reproducibitity Iounr:rh within-

run coefficienl of variation (OCV) ual between-run

cV (Rcv) odrrn: 1o oir Ioli6nr:ri,rnlo
rujiulrfr ulnirluair o rir,: ri ae 20 qi1 a r.i1,,

2.3 M-Ce Count

2.3.t o"rorir,:16oo

positive samptes 6a at"r a rir,,r6 aoai ru di
alnlrtiun:orroy{rLrdalrar6r ciruii thick otooo

fiIm d1lr?lr 11 :.tu

Negative samples 6o air a rjr.: 16 a o r.i:Jr 1fifi
arnr:l:iuoioloLirurdarnar6IL c,r"ruiG thick utooo

tilm ii'tu? 20:.ru

Normat samptes 6a eir o dr.l 16 a ol a.lnurJ n 6
ihirnudordalrar6ulrriau drur$ r r rtu

2.3.2 nlror?n rr{arrnrrigdrui6
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lr:.rr:r ninnrJ trndd!.rl ri

Giemsa Staine

- Smear t6aonluu slide rirrilu thick film

tulo1cm'?1$ii
- Smear tAaoanu slide rirrilu thin film 1

uriu

- Fix thin fllm ril u methanol :ohirrrit riru

thick film hidol fix

- daud ciemsa to urfi n'r.rrirrio brff",

:J ii a rlriufi o:rooirondo.ronr::af

nr:n:aofldrttioo

- il{rrur ot oio.l qr:r ohifio unil 1oo

lnnda{ xurorir a"'txulu 1000 tYi'l

- ildr:ur.t a:qialo:rohiriaun'ir soo

r.rnn'o.t1utoita"':lur I 1 ooo trir
x

2.3.3 ni:nflnn1!6o rarGscirai-l rtow

Cytometryl6

- rfiut6oo 120 mL lu heparin 20 mL

- Fixation 1d0.25% (v/v) glutaraldehyde I mL.

1u pes fi 4 'c rflurldlarirlriol 30 urfi

a'rr.:r:n tfi uloiuruu or utdau

- Permeabilization rTufi +sog 5 ulfr oo su-

pernate d.: r6u 0.25% (v/v) triton x-1oo lu PBS 0.5

rnr-. iirlidqrura4firiaruru 5 urfi rdr pBS t mL.

UR',tnann:.1

- Resuspend lu PBs 5 mL. rildruru Rec

oirttnial automate blood cell analyzer drulrulr

:l3uro:rdabilei,ir iu 5oo,ooo Rsc 16l vonu-

cPA-RPE 1 mL d{li 30 urfi nr luiio
- Staining dotfr 0.2 pg/mL Ao rio I mg/mL

Pl u';o 10 pg/mL To

- dotfluiilo Rr,30 'ri,

- Enumeration oi'llrnial flow cytometer

- rd alqisnm:fi rr r:slris.rrIokiun'e 6.:rir
,!

nr:rer':uutorirutq!:?o M-cell count Kit r ig!rfilt!

ifi m oriufi z nqrnrar tlr

^-) r -l- -a A
15Ylr,1'r [O n!1!n1:au.l

rulirutfi u! reproducibility Iounr:lir within-

run coefticient of variation (OCV) Llnt between-run

cv (Rcv) adrra: 1o rir Io ui6nr:Yl'lr tJ o

r:li uu rfi u! n-uluo,r a dr': ti aq rt'rr lo az oir a rir I

3 t{antrnoaon

3.1 anl:nooa'l Retic-Count Kit

3.1.t onrtd,tr:r:sllunr:o::oti:.t
reticulocytes airli'r Row cytometry 6a fix oiru gtut-

aratdehyde orrrrrir:riu 0.os% iarurani lia'l

rilutror 1o utfi permeabilize eir s triton x'100

nr1rlui du o.o5% fiqilx{ilio{ liJutla1 10 urfi

stain qiru"e ao nreltrilriu o.o2 pg/ml riai ro
nrunirriu t pg/mL lufrior frqilrririo.l tilutrnr

so urfi rdarornnu'i1 1fri11n{t6u.tri'urirfitoiornii

dry method lnif,o ua:fi positive n"u negative popu-

tation Lrunoonilnriuloiadr':t"orlu ds. tto*

cytometric histograms 10.! PBS control (::1fi 1) 10{

'a no qrJfi 2) ra! e ro qilfi 3)

3.1.2 Percent ocv u0! o/oRCV lla.tn1l

o:'rnri:J reticulocytes cirliicir'r 1 lal,:r.rfi t1

3.'1.3 Hanlfo:?nlfu reticulocytes 14.:

ucin:ii lorr:r.sd z;

g.t.+ rrrirfrl:l::-avrfaufilnTuf, (r) ua:

p-vatue rfrl:..rrilii dry method lerr:r':fi e1

nrrrtri:Lriu o.oz mg/mt- riof, to nllniuiu
t mglmL 1ufifio fiqnunivial tilutrar 30 uri
rda.rornr^ru'jr h'ri11nR"t6uifi':rrirdtoitrni6 arv

method tJ1nfif,o ua:i positive ni:.t negative popula-

tion urnaanornriukiorir.:l"otoufi qo fl ow cytometric

histograms 1a': PBS control n1flfi t r:al d ao nlrd
z rra: 'a to nrnfi g

3. 1.2 Percent OCV r!o: %RCV

E8
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lJfi | Flow Cytometric Histogram IO.l pBS Control

FL Pt,Ot3 qlbt,lzo2o gntC. D &'?
{rbr EY.q. A Oa.d c)

^t 
47t6r iaa'@ t€.lt

lJfi 2 Ftow Cytomehic Histograrn to.t R€ticutocytes fiJo!f,,1ufr Ao

rlt3 6rDrlDaor0

:tr
fft
& =lo=l

91:.

Fa. ttttbl3 GDtA.Otg

,m
RSli.9tt

S.nta 0 ?Bg7

llqvot&.010

F,c Pulot3 @,!t/@.otg Sllpb & pAg?

ffiMl $ 0.06 t!1.71 lat.sr 77.!, 13C.3!

qP(mr3 olVoi/@.ot0F1--!---
!a or.d ra-r SD Cv
r6.o l3e 5.o 73.!t

Fib: PUlOl3 @Ot,Oz.o?l S.tua. D: T(!7

r2.!6
25a_83

Atl roo.(o 21.3a E8.26

ldfi I Row Cytomotric Histogram nrDn noticutocytes dl'oleirai tO



ll:(lrmnfiflnrfll ?triui i

nr:rifi I ri1 % ocv [a! Rcv ronnr:q:?nfu Reticulocytes ciruiioir':1 (10 replicates)

ilfi u ou"ufi z rqrnrnr z*e

15n',]: %ocv %RCV

Dry method 4.94 5.30

Wet method 4.94 c-24

Hemacvtometer method 8.48 8.77

Ao Chin-Yee method 5.'17 4.23

TO Chin-Yee method 2.83 9.62

TO commercial kil method 2.30 4.63

AO modified method 1.80 2.28

TO modilied method 1.47 2.O5

nrtrrfi z rir Mean !!d: sD 1a't %Reticulocytes orniicir': i 1n=zo1

?Dn'l: Mean SO

Dry method 1.89 't.29

Wet method 1.94 1.30

Hemacvtometer method 1.89 1.40

AO Chin-Yee method 1.88 1.27

TO Chin-Yee method 1.63 1.33

TO commercial kit method 1.89 1.34

AO modified method 1.84 1.36

TO modilied melhod 1.85 1.37
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nrl{ii3 d1fl! r:infann'lr"uf, 61 la.ti'rcirl l rist.ln-:jii Dry Method (n=20)

3.2 itanlrroda.t F-cell Count Kit
g.2.1 anrr:fi rulr: altunr:o:ra tiu

r-celts oirgi'r flow cytometry 6o nx qiru glutaralde_

hyde nrur:iri,liu o.os"z" fiounnfi r,r-a.l rflurrnr 1o

urfi permeabitize oYru trilon X-1Oo n?ttrrilriu O..t %

fioruunirial rijurrnr 10 urfi stain 6i1u undituted

MoAb-HbF-FtTC r.ria -npe f:lro: 5 pr_ fiqn{l4ni
do.r !flrnR.r 30 uifi rdolornnuir b{drlna.r6urfiu
drfilri alni6 acid etution test lrnfifio rrn:fi pos!
tive n"r.r negative population $un aanotnn-uloi forou

fiRo flow cytometric histograms 1o,t F-cels fitia o-ru

N,loAb-HbF-FtTc (:rJd +; ua: fidoleirl MoAb-HbF_

nee qrJfr s1

3.2.2 percent OCV un: %RCV tonnl:
lr'u F-ce s riruiioirl l 1or:r,li +;

3.2.3 (anlro:raril r_cetts oirli6cir,: j
1"'r:rod s;

s.z.a rird! ::ayrfarufinr..urf (r) $a! p

value rfiun"ui6 acid etution test (oi:1,rfi 6)

flr:r.:fi c rir %ocv !!n! %Rcv 1a,,nt:o:?ofu r-cetts i-roir.r I (10 repticates)

AO Chin-Yee method

TO Chin-Yee method

TO commercial kit

AO modilied method

TO modified method

1!n1t o/oocv
%RCV

Acid elution test to.c 10.8

Alkaline denaturation 16.5 1 1.8

Flow cytometry :

Chen method 6.4 o.5

BD Kit method F|TC 2.5 5.1

Modified method F|TC '1.6 7.4

Modified method RpE 5.4 9.3
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2l:flllnofinnl:uflwiriu d ifi re lriufi z nqrnrol z*r

errr{fi 5 ri1 Mean !18: sD 1ls.l %F-cells n1nnl:o:1nu"1li;si1.l cl (n=20)

1tn1: Mean SD

Acid elution test 28.3 38.1

Alkaline denaturation test

(%HbF/F-cell) 20.2 17.8

Flow cytometry

Chen method 31.5 35.9

BD Kit melhod FITC 30.3 37.0

Modified method FITC J I.J 35.4

Modified method RPE 31.4 35.7

flr:r.rd 6 ri1 correlalion coefficient (r) Ltnlril p-values rd or:-1":ulrfiuufiu Acid Elution Test (n=20)

?5fl'r: (

Flow cytometry :

Chen method 0.978 < 0.001

BD Kit method FlTc 0.967 < 0.001

Modified method FITC 0.977 < 0.001

Modilied method RPE 0.978 < 0.001

trrlii I Fto,r, cytometric Histogram 10.0 r-cetts dfarlciru MoAb-HbF-FlTc
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3.3 r.,J0n,t:ni:roao.J M-cell Count Kit

3.3.1 f,nl1sdt$ 1!a 11{n,ttq:?n1i:J

M-cells oirlii flow cytometry 6o nx oirt glutaralde-

hyde nrrrurrilriu 0.zs"u" fiaruuri 4.c riJ rxdl 30

urfi uio rfilluoiriuloirnrr 16au permeabitize cir u

triton X-1OO orrlrrilriu O.Z5% fioruunir{al
tflurrar 5 u1fr stain riru undilute MoAb-cpA-RpE
- .at mlfranrnnifar rilurrnr oo urfi lufifio qruo.r r
0.2 pg/ml AO yr':o 1 mg/mL pt ria tO pglmL tO
lu pBS rf:rro: soo mL fiorunnirio.: lijurrar 30

urfi 1ufi fi o rfi o,:ar nnrir lfrirlna'r6 rr ri'rcirfi loi

Vol.3E, No. 2 Mly 2005

$Jfi 5 Flow Cytomekic Histogram 1an p-cetts firjar:d'ru MoAFHbF-RPE

rrni6 Giemsa stain ,ur,t thin blood films lrndso
ttn:fi positive ril negative population uunaanornfu
loio rjr,:t'oroufiao flow cytometric histograms ta{
tr,'t-cetts fidalriru no 1:rJd oy d riorriru el 1::.Jfi z1

rua: firialEirr ro 1:rJfi e1

3.3.2 % OCV !!nr %RCV ?la.rnr:riL M_

cetts oirli6oir.: g 1on:r.:i z;

3.3.3 ?innr:q:lou"! M.cetts o"ruifi eir.r j
1or:rrfi e; riaurnndro-rodr.r lorrrrrfi s;

s.s.+ rir iilJ:: f,nf,sr frlrt'uf (r) !ra3 p-vatue

tfirln"uii ciemsa stain (q.tflnfi 1o)

+ Dar18.12.02.018

I

rou 161 162 163 r6a
FSCHsighr

JJfi 6 Flow Cytom€tric Histogram xo,: M-ce s firjD!fi Acridine Orange (A positive sampb)

.c Oar'l9.12.02.019 n Darl8.12.@.019

.=-o

:co
,,"-_o

o

icto
6trt
IO

6-^6=

p Da.l8.12.02.019
.(!.-r----

FSCH.rgltt

ltjfi ? Flow Cytometric Histogram t8n M-cells driorlfr propidium lodide (A positivs sampre)



'tlt3t't'l Ruflnr: llt!ul!u{ lfl ! itfi lt orYrfi I rornrnl zsae

* Dafl8.12.02.020
o.e.-\.,!-

El
I
c.l

d

-c

I
o
aDa

trJd s ftow cytometric Histogram 14.: la-cetts dtiolft ttriazole orange (A positive sampls)

etl:t{fi 7 fi1 %ocv trdr %Rcv llo{ nllo:?01-[-:J M-cells i;ei1.i i (10 replicates)

nrrlad 8 ri'r Mean L!fl: sD 14.: %M-cells filoiornnlisl::olili6oir.r 1 1n=az1

?rn1J okocv %RCV

Giemsa Stain (thin blood films) 8.1 9.3

Flow Cytometry (with AO stain) 6.5 6.1

Flow Cytometry (with Pl stain) 5.6 24.O

Flow cytometry (with To stain) 10.0 23.1

15n1: Mean SD

Giemsa Stain (thin blood films) o.20 0.68

FIow Clometry (with Ao stain) 0.62 0.70

Flow Cytometry (with Pl stain) 0.31 o.21

Flow Cytometry (with TO stain) 0.5s 0.56

u2
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erl:]{yr 9 ft1 Mean !!n: SD Ta,t %M-ce s nlnntrqrtnu1ui;d1., j Ltunot najrlo'lad]\,

?nnTt flu n6

(n=1 1)

frJ': u Negative

(n=20)

ri:Jru Positive

(n=11)

O.75!1.21

0.91t0.80

0.48t0.23

1 .0010.78

Giemsa Stain (thin btood fitms) 0.00+0.00 0.00+0.00

FIow Cytometry (with Ao stain) 0.24+O.12 0.66+0.76

Flow Cytometry (with pt stain) 0.15+0.06 0.30+0.'18

FIow Cytometry (with TO stain) 0.19+0.10 0.50+0.41

frJru negative = ru'r-rr rfi fi arnr:[oio:rn thick firm trjvr,,rda ror6ueirri6 Giemsa stain
frJra positive = ri r ufifi ar nr:r!f,! o:2n thick fitm rurdorurnrGaeir uii Giemsa stain

nr:rsfi to fi't Correlation coefficient (r) Lldlfil p values tfiatfiulin-ll Giemsa Stain (n = 42)

l. ior:niuaraq:Jerafl t?yrodo.r

+.t ior:oiunlm ruont:loaal Retic count
s::Jrunnr:o:lo 2o o"r a dr.l ornlni6
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Flow Cytometry (with TO stain)
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fircrfid o:'ux{d * Hrqn u::rrqrn:r;# *

<ora- tq9,nnl:flnulgllllfiunntrlfltu2Rtnfl]dni to{ motor point 1 fldt tfro gastrocnemius

ru-r'0lfr lunr:insrRl?vfi nrnS{ilosnd'utrdod{nGira'lununlns

unnogo

nlrlrfllur, nr:vr:rrL cir rrlri.td tlriuor-lt al motor point '[uno'relrdo gastrocnemius fia-rn-uf,ril bony landmark
rirllr'r'nr:inr*rnrr:qetni.01o.Jndr:Jldoo-.:neilrrfiorJ::3nGnrlrc,:so o-,rfir5.r qr-o.r n r:6 n ur ai r un ri.r yr.., n.., uin., o
qrsoilal motor point lunn-rlrda gastrocnemius ,uooulro 

" '
iGnl:r Iounrflirrtuo:na'rrutda gastrocnemius lurr 30 rir.r oruluti':.r 2+-zo il rirnr:ie:;u:rr,rorn epicondyrar
line (uuxalnt'i'lu medial ua: lateral epicondyle ro.t femur) 6,: motor branch fiulnoon 1-ontr!r1,tra.i moror
branch 1"9t:.ltl1Jo.ltfu!:tarl tioiat fiti, rYlrdusr&larnn-r..r epicondylar line {q r.rro,t motor branch firirn-:r
rdu:J*aln tibiar rro:ior:u:yr1'rr,ir.sr o.0rd,* ,,srfl tibiar lu$r?,,oun-! mediar epicondyre

,{ant:f,ngt, lu'ir::l:lr'larn epicondylar line 6r cirutri.lfi motor brancn 1an medial rro: lateral heads ro,,,tnal L1.{0 gastrocnemius rrsjnoonornrdl.[:lT!d.rr tibial irir o.gs+t.zz rtu6rro:lra; t.211.75 rqu6t o:or dro.-:J
o?'lllu111an motorbranch 1on medialhead t!o; lateral head firrrrrrrrtodr 2.8+11.39 rqu6rr,o:$d; 2.7111.01
tqu6uJq:or iiro':J tfu tarl tiolal raordu.Jfirrriri!r&rfiort:arnn-r.ruur epicondyrar rriurrr,:ciruluirirro6u
2 4t3 164iff1 tJ?a'J motor brancn fihjs-.: meoiat ud: lateral head flaarriurlirlln-lrdurl.r:sryr toiat icirrodu
15 518 14 a'cfl'l LLot 14.517.97 o'letr or r ii'r oir.-rrro: rdu rcsrn tibial yroo$1.Ji1n mediar epicondyre
tuullruouidrra6u 6.2s11.8.1 rru6n:o:
unald cirulril motor point lJannd'l lda gastrocnemius ra.r medial lla: lateral head arloirn.h epicondylar line
o{ rfl:ru:rr.rro6u 3.79 ry . |ra;3.91 qrl. or iiro-:J Io rryrlrl a.ru:rulfiuunorn,du,r:'rorn toiartrjri,r m"o,ar
rtot lateral head dfirnilrdu *crl tioiat ficirll ,u.u r.,o''ul, i4.s a{srqrr.Jairoiu un;qir uyrirra,:lfu:.J:;nrn
tibial aur/il'lnln medial epicondyle 6.25 seJ. nl:vr:11Jcir ulri.:fiuriuauo-,:nsirrtirul#nr:q:roiioo-run;nr:
inuriti::arGnryr :r:rr:ornfinnr:rtlrndriu nri zsrs; rs, gs-ror.

rit:tt-d : Motor point, ndrlrda castrocnemius

' n'rfl ifi n1uin"rnfl1f, oi nnsurulrnsoi rrarinmiaril.:1ri
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Abstract: Anatomical Localization of Motor Points of Gastrocnemius Muscle for

Treatment of Spasticity in Thais

Jariyrpong P* and Mahakkanukrauh P*

Background : A detailed knowledge of the localization of the motor point of gastrocnemius correlating with the

bony landmark would enable a good outcome for treatment of spasticity . So an anatomical study of such

anatomical localization of motor points of gastronemius muscle was deemed desirable.

Methods: A study was carried out on 30 legs from fresh cadavers, ages 24-76 years, to establish the anatomical

lacalizalion of motor points of gastrocnemius muscles. The distance from the epicondylar line (drawn horizon-

tally across the medial and lateral epicondyles of the lemur) to the motor branch, the length of motor branch, the

angle of tibial nerve, the angle of motor branches lo the two heads of the gastrocnemius and the distance from

tibial nerve to the medial epicondyle on the transverse plane were measured.

Result: The distances from the epicondylar line to the motor branches of the medial and lateral heads were

0.9511.72 cm and 1 .211.75 cm, respectively. The lengths of motor branches of lhe medial and lateral heads

were 2.8411.39 cm and 2.7111.01 cm, respectively. The caudal direction of the tibial nerve coursed 2.4i

3.16'medially. Angles made with the tibial nerve by the nerve to each of medial and lateral heads of gastroc-

nemius muscle were 15.518. 14 'and 14.517.97 ', respectively. The distance from medial epicondyle to the tibial

nerve on the transverse Dlane was 6.2511.81 cm.

conclusion: The anatomical localization o{ the motor points of medial and lateral heads of the gastrocnemius

muscle is 3.79 cm.and 3.91 cm. respectively below the epicondylar line. The Angles made with the tibial nerve

by the nerve to each of medial and lateral heads of gastrocnemius muscle were 15.5 'and 14.5 ", respectively.

The distance from medial epicondyle to the tibial nerve on the transverse plane was 6.25 cm. This sludy has

accurately defined the sites of motor points which were necessary for diagnosis and treatment. Bull Chirng Mai

Assoc Med Sci 2005;38: 95-101.

Key words: Motor point , Gastrocnemius muscle

' o€partment of Anaiomy, Faculty of M€dicin€, Chiangmai univ6rsity,Thailand
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n 1r?\ o ! n5{ ?J a.c n a-r l rda lspasticityl rialfrfio
rlrgrrda::uoir,: .1 la,:irlnl urnlru rriu rlrgrr
rfi urn"udrrrdouo:dor1r-rlrlrnr$rn-onr:rndaulrr

uarnrrn:.:oird gqriutilIourar n:rd ainr:rnd oulrl.:

m:uorniw o,rn#r r rdalu:gr,rri.ir.r o ulunh:Jufi i:un.i1

extenser synergies nairrda a:Iflnrfiiuo r!6e
dr o"r ua:t lurrirl,* (extension, adduction and inter-

nat rotation) rfia,tornrfionr:uornillo.lnirlrda
neirrndro r4 ! usiuirr tlirlu uo:u:.rlora:Inn
riarTir.:a lknee flexion; rda,:lrnrfionr:rornil:to,r
n{urdo hamstring rrnlrioryirnoa.l (ptantar flexion)

rdolorn nr:t o rniwa,:n drurda triceps surae'.,

nr*orn5.lrlarna'urdalu:m.rriiirrl-n11rlf ifi qrlililr
llnr:n:lyir (maintaining posture; nr:r:J6 uuririt-r.l

lu.rlruad:Jur6s.; f{:nrdu nr:6u ua:nr:rn6auriru
oura,: rdu nr:rdu

nt:r o rni.rz ar n n'r r !fa gu",ro"n"rir"
J -cyr lntn$luronRUa{frn1: (cerebral pa lsy)
o r o ri r 1 dr fi o n r : fi 6r ::.J I o.r f a rr{r 1o- d ri u n.i r
equinovarus toot 6o rio rrir o dlua"n vruno al uo:
fiorriroirulu (plantarflexion and inversion) lu ,lu 

r!
nlrfiotnin?Ja.J triceps surae a r o ri alrir fi o:Jry ur
lulnrcrdu d6unir dynamic egutnus root 6o ludrl
swing phase rd a rr"r u ndur{udu rriri nr:no n,r un:
u il ur1il1u fi rhiti f, -r rJr rn 1i { rri'rnrln'L dulrird a rf.r
d stance phase nrrg6i{n6il1irloiuo:rirlri{rJruhl
ar rr :o 16 u'lqia rir,r:J n G ria,: or n nr :fi o::h oln-a rr'r
rirlfnr:a,rrirug-nfi o'l rn:rfi onr:riua!on

if,nr:irl,rrnuorn5lzoinn-r rfafirarliirliu
nt:in ur t,r nr unr rdi u-02 

3 nr:fi ugro nlriil o-o.

uo: nr:ldnr u arJn:oirsil. usinr:1fur ororfioru o

un:ndouttacnr:e.irqioaro rfi qnrrxo rniod"rlsi (r""rr-

rentl ooliuutlndfiuaJinDrnm:ratrnSu:a.rnnrlrda

oirui6 chemicat nerve block 6o nr:do nr:rd a ril u",:

nt: eiau neurotransmitter uit?tll motor point n1rfil
ohcnri,l motor point inaraii rriq nt:1d surface

electromyography (sEMG)6 nr:lf etectrical stimula_
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tionT nr:nrsir liinrlonnr uinrnaranf uqiii
o",: n sir r'trjsur rn::u air gr,tril motor point lciotjr,r

thlnuuo:uriurir nr:rrrirli'rnr:dr!!ltaeo io.11 i2.r3.1..

'u'u't'u riJu6ni6nr:ld.ld mlr:n::urir uu ld
uriuaur al motor point tqi Io ufna:rirlunn'r! ria
fi rfi onrr:rorniruo: ri alirfi o nr$r n-o nr:rnd oulr.r rdu

B. Panatte trala : (2002)17 An:fln.]:n:ii.tu
ro,:riurj::srn tiuiat 1un{rllda triceo surae

rd alflqnrrinurnrr:rorn5r,rorn durdoo-r u uotu-

linum Iounr:drrrrn:nrolsin{o.r (stereoscopic mi-

croscope) 'i1B?,l-t 36 irj [n;:r u,:rur.tolou6orflu

foun:riar:Jiuurfi uun-!nlr!rlr1,il.r (:!u:yr1,ro1n

medial epicondyle Ua-.: proximal margtn .llai medial

tibial condyte) Hnnr:dnurr,ru,jr taurTnuuf,o[a!
eir.r aoz al lf,u!::nrnfi uorn ulu,:nlunl ndurda
medial head !!o: tateral neaO ai]lurir.r 3/4 |!a,4/s
z aiolrtl utlzt ottJ ait o"it

Woo Kyoung Yoo (2002)13 rhnl:vvoo Kyoung yoo [a!nlu3 (2002)'. rhnlr
6nmrfi oa-nnun"nuocnrlfiupuirurro.lrfi nl::aryr
dl:JrdrJl n n'r ! rdo gastrocnemius un:ool dri6.n a,l

motor point rhuilna'urda gastrocnemius rdold,u
nr:inutnrl:yotn5.:lal gastrocnemius nrnir.r
riruno:40 ir,l Iouldcirr! .!a-.]n6{6a mediat tta!
lateral epicondyle zon femur Hanr:finur !.jr
::g:lrlorntfrlmrrL6fi orn::t,ir,: medial !ro: lateral

epicondyle ljai femur ( epicondylar line) l U"ioo

motor branch ihfl:-u medial head tanndlrj|,fro gas_

trocnemius t|,unaanttnlt;u:utlolnoofi motor
branch ugnaonl a"l motor point ?on medial head

10.: gastrocnemius icir 3.o8lr.r44 mm. $n:
37.7917.80 mm alildro'u lulru:fi taterat head irir
4.4511.196 Lrfi: 32.1614.64 mm. un:lo,?"o 3J1aJ

rfir ::nrn tibiat uolt rtai motor branch dlulnaan
rdol:J0',:ttqin: head ?an gastrocnemius fi,l0
nr:6nurlun:ldairhnr:6nvru'lruirluirrdrunn:

llt.rirrtulra.l medial ttn: lateral epicondyte alooJ
al uia rir nir o o fr r iurJ:c sr n !!on ului a a nol n
tdu ::nrn fibial nerve filu
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rda lar n nr:lr cir rtlrti't motor point lu
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fi rfi srfi':.lcirurri'rrnrinruinrnsrssltla': motor point
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6,:qiarnr:fi nurcir rlr,td{rr1{niuin1fl fl1fl$!51 a'l mo-
Jq!4.

tor point LunnT tua gastrocnemius Ll{flU [YlUtvlau'l

t rj::lotfluYrrln6finaiotj

inquaviGnr:
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nruinrnsrao{ nu:rvtrrataoi lrrinurds
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-A -, . .
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' A ^'.twd r I

tltLTn:. o,.tlt ui Lv{ atug l14t14un 01 1'u0 gastrocne-

mius unsr{u ::s'ryl tibial nlntflroai'l111 medial r!a:

taterat epicondyle lon femur tta:1fa?oilrfialdrilu

uura'rl5l (epicondylar line) ornriuld vernier cali-

pers {o::u;nr.:otn epicondylar line 6.1 motor branch

iutnoan u,n:n113.1t1l?1an motor branch l"otltl'!on
;" - j V

rdurl::arn tiuiat fr rirn--utduoi.lqrnri.J epicondylar line

fld u orild z nqrnrnr z54a

rtf, :lJlrrJan motor branch fi rirn"lrdu:J::rrvr tiUiat

Iould goniometer L!a:?"o::u:Yt"t.lilnldu:l:;R'lYl

tibial lulluiuauriu medial epicondyle Eirumaio

or nrt*f r nr:: ru:':r:riorn un;rir\Jiro:-r:riHa Io d

Descriptive statistic analysis rta; correlation statistic

analysis.

etdnufinul

anltAnuln!'ilrr1u.ira.:tduli!fi'wt tibial

dlil ri,:ndrlrda gastrocnemius eur:nualn*lu':loi

rt:rufioqia epicondylar line (15%) rln:lsYsia
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epicondylar line d.: 1 fil medial ttn3 lateral head

o.gst't.72 5rJ.uf,: 1.20t1.75 tr. o't lr iir ai':.r

n?r u'l1rllJunlJa{ motor branch d'[:lu"{ medial tta!

lateral head finrr urrtqdu 2.8411.39 s .ttf,:
';

2.7 1 t1.o1 trJ. eruiir o"u 1r!fr 1 ) xx antdu:l:3 tr]Yl

tioiat ri a rfi sufiurduotlorn ril uut epicondylar line

firirradu z.+re.to anflltrir lynnoilulu utttlo.: mo-

tor branch firir n-rrf,u:l::arvr tiuial fitrl u"'t medial

uds lateral head ifi'r 15.5+8.14 anfi'l$n! 14.517.97

o,tfi 'tqr't iirai':l $n:1tut?llniln medial epicondyle

fi.rrdu ::srr tibiat luuu?uouitt utYl1.: tod u

6.25+1.81 sr. (::ld z)

1dd t rrno.: motor branch |.|.n: motor point (nnflt) lolnfirrrdo gashocnomius ( TN: Tibial Nerve, E: Epicondylar lih6, MHG:

Medial H€ad ot Gaslrocnemlus. LGH: Lateral Head of Gastrocnomius)
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3Jfi Z ttaollllolriu ::arn tbial ||n!!!14.r|t]Jun.llon motor branch ( TN: Tibial Ne.ve, E: Epacondylar line, MHG: Medial
Head of cashocnemius, LGH: Lateral Head of Gastrocnemius)

ior:ai
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na'rrlda ucirijurfi r.rrirrrufi elu:onrLriurj::eryr
lqiyurullufi oo nr:6nurla.: yoo rilunr:fi nur
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ruorncirlorl rfioarn ldagrdfi uo n eir,t niu u a:,ir ul u
::nn:S1d1unr:6nu1 n?.ru!J1??a., moror branch

fiuu",: mediat un: taterat head finrr:.:arr 2.84+1.39

s . !!B! 2.7 1 t1.01 ll. otrldrcildlria an.irnr:fi n r*r
rar Voo fifirir g.77+7.A0 q . ![o! 3.2114.64 q .

onriiro':.t nr:uonoirldarorfi oorndruru ::srn:
fikidnvrun:rdam6fi uonoirlriu rrto,:rfir!::sryr
tibial fid'troAu 2.4+s.68 a.l sr rrir r7|r I oyr ulurd a

r rji u:J r fi It:r riu n r:6 n ur r a.: voo d,:irirrl6.:
8.59t3.s8 a.rfi.l 6.:aroniirr'lqiiruurrta,rrdul1:cfl.lyl
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Abstract : Production of Anti-thrombocyte Antibodies for the Detection of
AntFplatelet Antibodies by SPRCA Technique

Pr€eyenat Vongchan*

Many assays are used to detect anti-platelet alloantibodies in patient sera with abnormal bleeorng
according to platelet destruction. However, each has its own limitation. Solid phase red cell adherence assay
(sPRcA) is colorimetric method and no special materials needed but anti-thrombocyte antibodies to immobilize
platelet onto microtiter plate. our aim is lo produce rabbit polyclonal antibodies specific to human platelet to use
as a key material in the development of sPRcA as a special laboratory service. This project is not only useo as
a model for teaching but the obtained product can be supplied as demand. The most importanl is to reduce cost
of production and out sourcing. Platelet concentrate was prepared from 5 ml EoTA blood of normal heatthy
subiect After adequate washlng, it was adjusted to at least 1x1os cell/soo uudose and immunized subcutane-
ously every week for 5 months. Brood and serum was drawn and separated, respectivery_ Twenty immuniza_
tions were performed and antibody detection was assayed by platelet suspension immunofluorecent technroue
using 1:25 FITC-conjugated swine antlrabbit lgs.

It was found that rabbit produced anti-thrombocytes in dose response curve and the titer of was uo ro
40 since the week 12h - The obtained anti-thrombocyte is very row titer, however it can be increaseq ov
purification and concentration before any assay in need. Bu Chi$ng l\tar Assoc NredSci2005;38: t02_110.

Keyrvords: thrombocyte, sorid phase red ceI adherence assay (spRcA), prateret suspension immunofruores_
cent technique (pStFT)

' Department of crinicar rmmunorogy, Facurty of Associated Medicar sciences, chaang Mai universitv
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Abstract : Evaluation of Quality Assurance System for Acid Fast Bacilli

Microscopic Examination in Upper-north Hospitals of Thailand

Sutachri V.*

Rationale: DOTS (Direct Observed Treatment, Short course) wHo recommended Policy for tuberculosis

control was imDlemented in Thailand since '1996.The need of quality assurance system for routine acid fast

bacilli examination is thus necessary.

Objective: To evaluate the quality assurance system tor acid fast bacilli microscopic examination by LOAS

method (Lot Quality Assurance Sampling) for upper north hospitals of Thailand

Method: By sampting slides of acid fast bacilli microscopic examination for LQAS method was done. The slide

cross-checks for percenlage of agreement, false negative, false positive and the feed back sheets were sent to

target hospitals for improvement and analysis the influence factors which affected the examination process The

evaluation of quality assurance system was studied such as the ability to find the false negative and false

positive from sampling slides, percentage of hospitals which passed criteria'

Result: The result of quality assurance syslem process showed that the target hospitals passed the criteria 46

times of 54 times. Eighty-five percent certified agreements of LQAS method and the ability to find the false

negative and false positive from sampling slides is higher than 15 percent'

conclusion: Quality assurance system for acid fast bacilli microscopic examination by LQAS method can use for

tuberculosis control by DoTS strategy. Finally, they need the collaboration of many parts of organization Bull

Chiang l\lai AJsoc Mcd Sci 2005; 38r I I l-l15.

Keywords: Evaluation, Quality assurance system for acid fast bacilli microscopic examination.
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Abstrace : A Simplified Diagnosis of cr-Thalassemia 1 (SEA-type) Using a Direct
PCR on Whole Blood Cell Lvsate

Yutthana Pengiam'', Prapai Hemhormr, Surasak Wanramr, Suwanna Semsrir, Thipprapa Amarasakulsabr,

Saengchai Nateewaranartr, Prakong Sakorn', Somying Ngamurulert3, Suwimon Poopian', Suwit Atipornpaiboon',

Yupinporn Nanumchiewa, Jintana Kamsoda

In order to provide a rapid method for identirying c[-thalassemia 1 (SEA-type) in a region where lhis

disorder is common and can lead to severe (l-thalassemia (Hb Bart's hydrops letalis syndrome). ln this study,

the detection of ct-thalassemia 1 (SEA-type) were performed by PCR using the DNA prepared from whole blood

cell lysate. The whole blood samples stored in EOTA were collected from 25 Thai adults who were positive for

screening with KKU-OF test and 25 who were negative for this test. A successful identification of the

c[-thalassemia 1 of SEA deletion using the direct PCR on cell lysate was demonstrated. The result showed that,

among lhose positives for KKU-OF test, 4 were c[-thalassemia 1 (SEA-type) heterozygote. In contrast no

o-thalassemia 1 (SEA-type) was detected in the KKU-OF negative group. Combination of a direct PCR analysis

on whole blood cell lysate and KKU-OF test would therefore provide a screening alternative for (t-thalassemia

1 (SEA- type) in lhe regions where a program of prevention and control of the Hb Bart's hydrops fetalis

syndrome is supplemented. Bull chirng Nlri Assoc r'ted sci 2005; 38: I 16-123.

Key words: ct - lhalassemia 1 (SEA- type), cell lysate, KKU-OF test
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mM Tris-HCl, 0.07 mM EDTA, pH 7.5:J:!io:
50 pL rfioa:oluornau rdutidqilfiu -zo 

oc oun.jr

a:{r rrn:loi rnrrrrieY: ufi 6ar5

2.3 nl:o:lanolnrrrur.r3lnf,lal ou d
roiullriorn whole blood cell lysate 56

nnr:iio'ulridr oNe firqriu lo-orn wnote

blood cett lysate l r"ocirnr:oon6uueldnrrlnr

n6uuar 260/za0 nm yruir o"radr.lrnlui6r6ura
t-uo:iinrruisnirfi u,:r,ro aur:nrlrl irn:r:rdqirs

v{qa1:na [! [o

2.4 nltnr?i DNA oln ce tysates oirui;
'I'{.ra1J

omounrurnlnaiudwhul :I:loaioir uffi 6ari
(dT [nil,tlo,rlilrl!reraf6r#luci -soa 6.r

ta.l oy-globin gene) Iotlf primer t

+t4bp

{6ayr
(s'-GGC CTA AAA CCA CAc AGA GT-3) ua: 15
(5'- CCA GAA GCG AGT GTG TGG AA _3') lil" pcR

products ?ulo 578 bp('?)Iotidru ::nallaluciot
r n o nro o a.rdldf r fi 6arfd'rd6 a rf:rr r,:r.1 r., y,"on, 

"
zs pt 6,::J::nar.ro"rt 10 mM Tds-Hct, pH 8.3, s0
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mM KCl, 0.01 % gelatin, 3.0 mM Mgclr, 15 pmole/

pL ro{ primer usinrtfiq, 2oo pM dNTPs, 0.5 univ

pL lag ONA polymerase (Promega Co., Madison,

usA) ti1 PcR tou!o3ai PCRir 2400 (Perkin Elmer

Cetus co., Norwalk, USA) 6ifi PCR cycles

l:lnauciro denaturation d 94 "c a urfi lu:ottu:n

ruo: t urfi1u go :oufiuia, anneating fi 55 'c
riJurror 1 urfi extension i zz "c rilurrolt urfr

un: to uri lu:o:Jaon"ru rra:Lrun PcR products

Iou 1.5 o/o agrro"u gel electrophoresis tiruHnlolol:.:

itn UV- transilluminator

n1:o:lnuuaov{'li'lnfltt!u 1 0?u?tv{.r41: Lt

primer 3 lfioia A7 (s'-cTc rGT GTT cTc AGT

ATT GGA G -3'), A9 (5'-ATA TAT GGG TCT GGA

AGT GTA TC-3') TIds A1B {s'-GGT TCC CTG AGC

ccc GAc AcG-3')12 
15 16 17 16 Io uirirurj::nallal

, ).t-" dd .-l-[oa: f, 00YloRo,tYl L5Yl1vlsol:onuna:J:l]'lo:t?tJ

l".rru, 25 uL ::nalailu 1o m[,l Tris-Hcl, pH 8.3,

50 mM KCl, 0.01 % gelatin, 3.0 mM Mgclr, 50%

glycerol, 15 pmole/FL 1o't primer rrcio:tio, zoo ptr,'t

dNTPs, 1 univ[L fag DNA polymerase (Promega

co., Madison, USA) li't PcR Iournia.l PCR iu
2400 (Perkin Elmer cetus Co., Norwalk, Usn) d':fi

PCR cycles ::naueiru denaturation d Sa 'C s

urfi lu:arurn uo: t urfi1u go :oufiu6o,

anneating d ss'c rilurrnr 1 urfi extension fi 72

'c rilurrar I urfi ua: to urfi lu:auaoriru rlatltun

PCR products lol 1.5 % agarose gel electrophore-
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sis iiruHolouo:lnrn uv- transilluminator Iolruir
fifi rijunrr: cr-thalassemia (sEA-type) o:hi pcn

products 2 1u1ofi[etneirrn]u6o 314 bp ua: 660 bp

Iou primerAT + AIB 1fn:ro'!ar normal DNAIf PcR

product 1u'161 314 bp rtn: primer A7 + A9 tfo:1nx1

SEA deletion lf PCR product 11{ro 660 bp

nanr:6inrr

i.,.lanrrelr?nnolnllu3nrfia.l onn d

roiaulciorn whole blood cell lysate

ornnr: r ot{n drqritjillriorn whote btood
AA

cell lvsate t!1ofl1n1:qnnouuf,.JYl R11!m1fl AuufliYl

oaa r raaodt*uo.t 260/280 nm n!ir qir a dr'ryrnfl u
t-

uotouta $n! nll ul(llltvl nfla al ltnul[u
irn':r:fairufi 6arisialnld (1o urqduiordruro,t

nrrr:urrnduuarfi 260/280 nm rrirn*u t.z1

2. nlrcr:rnunurJ'rinniuiu

nr:o:roiul:l:h rer afio.r oy-gtobin gene

lunr:f, nnrluni.lfilteirG ano"rorir':filo'srio cett lysate

ur r iir fi Li rfr u rriar niunrr ar u ri a er,ir ur u 5 ar"r a dr':

rrldrfi arilu temptate lunr:rfi r,irurudrSuraair rii'r

fi 6arfrdao:rl$rduLJ:hro afii o'r cl-gtobin gene

dlzunnrlirfiiarflli PcR product rlu'ro 578 bp

rndrarjrrfilcYrfi anrr uno,:L{rfi ui'r cell lysate

fi loiornnr:6nsrlun:"rdnur:nrhtjrilu temptate

lunr:o:rour dull:IrL to aila.l Gy-globin gene

o? u1D?ria'rr (::lYr 1)
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23.1 Kb

9.4 Kb

6.6 Kb

4.4 K6

2.3 Kb

2.0 Kb

564 bp

trJ

3. nr:o:ro6ua'ar,hno"airig 1 (sEA-type)

H a n r:o:r o fi uo"a ylr rr a"s6ri u 1 (sEA-type)

qirri6fi6orf loutf cett tysate drutu I o*.:adrl

fi 16 a n m ua:bi rfi arrio.r riurr r nr r 16 ao d,:h-ru a rr n

23.1

M

ifi:e rlirfi z ornrnr ts4s

578 bp

eianr:sr:ron:a,r6iru KKU-OF Io a1d primer 3 tio6a
A7, A9 un: AtB nuir a qr"r adr.cfir6 anrulilunru:
a"n rmo"a6rilu.t1.r t! rdft'!)t.Jr., | (JtrA-Iype) 1 Ttu fl?ll / t,lu

n:roljnr iua"nr,,lrrr a'a6ri u 1 (S EA-type) QrJii 2)

(SEA-lype) :'t u

fi f ldontjfication of tho promoter of 
qy{lobin 

g€n€ by direct PCR on whole blood c€ll lysates. Lanes 1 - 5 are S unfelated

random samples collect€d in EDTA. The 578 bp indicates the PCR product ot the promoter of cy{lobin gene (hom -
564 to +14 bp of the %lobin gene). M .epresents the l"/Hind lll siz€ markors. Samples 'l-5 found to bo positiv€ wttr
the ?-globin gene.

fl?11

9.4 Kb

6.6 Kb

4.4 K6

2.3 Kb

2.0 Kt) 660 bp (SEA)

314 bp

(Normal)

fi z ldentificatjofl of cl,-lhalassomia 1 by di.ect rcR on whol€ blood cell lysates. Lanes ,t - I are I unrelated samples
positive with KKU'OF test coll€cied in EDTA. The 660 - and 314 - bp indic€ts an d,-thalassemia 1 (SEA) and no.mal
specifrc tragments, respgctively. P and N show th€ result with positlv6 and negatlve control DNA, rgsp€ctivety.
M represents lhe alHind lll size ma.kers. Sample I is found to bs heterozygote for th€ SEA detetion of
Cl.thalassemia 1.

J

Lzn
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4. n1la{nl:td KKU-OF test i? rirnlro:?i
6ua-ar,lrnrfa6rfi u r oiruiifi6arflould or.rn firn"o

31n whole blood cell lysate

oi'r a dr.rdrrru 25 :r rfihilnrrnn"r rru-or
test ra''.:ornfitoireriu cell lysate unrlairht:ler:ro

Eua-nllrmn"a6rfi u 1 (sEA-type) Io uiffi 6oriyruir

4 :r uriluurn:a"nr^lrrrdeirfir (sEA-type) ftrr 25

:rrfi1riruaarn"r-r KKU-oF test q:rohifluiua"n r

flaadriu 1 (sEA{ype)

ior:oiuaralJr.rnnrr f, nur

nry:frar,{'rn'r{r6riu 1 (SEA-type) r,{!lti ou

lurjrrvratvufi ,:iorrss 20 fr .r eo' 6.rrirtiiriluflru:

il''a ylr rr o'ai ri s 1 uqi':':tun"uru:a'alhmo"r6rfir

I rir u n-urlrlu'fiIo nr alririr rfior qr:riJuI:nI aI! s'u n"s

o'or,,lur {a6 ri a t 16hln afiurrfntao:allilriafia
J.,r-)z

cl'u to5 )5':L!uttotlnfl{t u auo ?1u a'l n'l T:u LLl n

; ,a
xlnylflo' lunlfl unfl uv{'tu!aRt{T!'laf,5lu g tll:inn!1l
- ":" :

el an lalfq:?n? LR:'t!110? IJo lauta tfl una u1i 16r u ?

rrrrcn'r:orloo rir.i6ulfiirahi.irrnr:' atirlt:fi qrxJ

a ^^ e
n-r'5otln?lnfl s?rotoulonrorurquvirl,r!o"a rrrn-46rfi U

qia.r sn-od riuranr n rfio 16 aolrrrfi aldr iluc'r''r qi'r siu
t - ^- . '. A

(template) lunltilllsa'l: " Tnn1lf,nooloulan'l'l

rfio16 aarlm6ir ai"rr:ror:gru oio.rldar:to fiu ar r oi'r

'lfrr nrurulunr:e riq trirr r:n"!nr:o:ro1q
- t-. ^- LSaru-

!::a1n'5fl uutn qnuuLu'lfl n'lu?nufl :nu n{ lo}lolul

iinr:an"o cett tysate mn16ae:rxi illdtilu template
,.i -^ - r r-l

Ll/0?UA0UV{lU:aAv{',tflAflryl u I to u [!u1u']ll,l0,t

z oi'r rir aror"r u:n ::naroiru t5s mM NHact, 10

mM KHco3, 1 mM EDTA, pH 7.4 lijurir urdldrir ar u

rio16aouo.: (lysis butfe4 u a; rir ur o-r d r a 
': 
tl:: n a:J

oirl o.oz mtit Tds Hcl , 0.07 mM EDTA, pH 7.5

dllfrfir cell tysate riaudo:rir genomic oNA lu cetl

-, 2 , r,/q
lvsate rlt]Ju temDlate tlloo:'laua l:J ti tunliflno

cel tysate lunr:fi nu.n{.rd fi riua'aulunr:rn-qfi ir u

tiunnrriau rrrr:rhfi iunt:q:lan:o'trrr'{r :a-av.lt

rr a'<6rir1urj::trn:ra rtn lunr:6nl*rnfid
nnr:ilduloitdcr"radrrt6aoatnatrnau-o#rririrnr:
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o:?ori aoluln:{nr:o:lon"on:o.rurm fa6rirLlu

irjorfiuinrrsraor{ r allvrivrmirfrrdrrroil
n::rfir:6il 2540 ri1 ?u so ar"ra rir.r dlnru:,iio"u

lo"Lirir rlr KKU-oF test,d orionruonlri.nt

a"nvlrrrfe6ri1 ""Iou 25:ru dhiHnrrnrir xxu-

OF test rfio 1rn(n-o cell lysate rra! 1 cell lysate

riutjrhfi6orirdon:rorrdor^hrr{e6riu 1 !'ir
lf nurnsiao'ovhfifre6rfiu t dru?u + rru lfHaurn

oiar,{rr:6l Inoiu6 g :rr uso.rlrirfiu'j'r KKU-oF

test mrn:nLit"r n!? n n":.rnr u:6L:In niu6 dr o dr u ri:r

^- a-,
{r ui olufr fr H-rr u.rru!1ttai'i "'' 25 rrufiru6afibiHanu

niu rxu-or test Lifiil''arlrmie6ria t drvrn:T0

iuriurir u nr:r o':u r6 rSur oair sifiriro:murfi arilu

temotate udrrirljrirfi 6orirdao:rorrirra"allr

mdairfiu t Io rlril a or:.: riun"r nr:1d cett tysate

fi riogrdurrlunr:finurluni,:d d.rueqrlfrfi uir
nr:rsliuu cett tysate oiruril ur z rfioralnr:finsr
. &.X r--&- J- I
LUR:.tlt fl 1 lJ1tn Lo srlonou (template) YlutattS

rfi ulr,{ a?io rfr urri!nt:rniru temptate rirrii
lrorgru d,rriaudo:fr celt tysate droriLr tqilrnnrr

LJfintc1runr,:u lcrrrrnr uro oylrlr a"airfi g t

o ru:riio'sl€ioJlnflarnl ur-:<rfr a.: cett tysate
;U J T
vrv{eru11luu1 tou tou10 L0utar totull to Lll?oft1

oon6uuerfr n':uarrn6u 260/280 nm rrirrn:ru
filqirEriur DNA n1n whote btood cell tysate loi orun

fiu3qvrfrfi u,:nanur:nrirrrldrdarilu temptate

rfi afr rror:rouriuoir.r 1 cirui6fi6ar51ai ornriu

rd alfiurilorrndu'ir orun d roirllur':"odinrrr
^ lt .r r.!:a !t un 0 0 a n1:Yr']t't,r 0tl14l0 t n : 2nu

lqirian orun drerSsuorn whole brood cer rysate

drulu s q1-radrlurrriirrdarilu temptate lunr:rfi r
drurudr6urau-:rr uI :Il rqr oir o l Gy- gtobin gene

6,:riluiufitdrilu internal control tunr:q:rnrriu
rrn's6ri rJ " Ioul' :I roailal o1- gtobin gene

riluiufi fi riruil::n orl arfi rnil otvroiu airr ur:nr
rrrr:dT ui:rldnosau DNA temptate fi loiuLrutorn

ri a o n:r.r rirueir uiioir r 1 ruirn",: 5 rrrfit6anr:r

arr:r:nrfi 16rurudriuraloaiifi 6orfloi ru<o.rlu

tzl



?r:3rr:mnfiflnr:I m?iliurlnd

::Jfi r 1 6.roi arrloirir cett tysate 1!o:':ouriudnr4r

tr'radql!u 1 01u15?{541t L6rutflanq?auln cetl

tvsate uudrudhiurnn-unr:or:ronlai6iru KKU-oF

test d1u?u I irIt u'ir fi 1 :r urilul'nr,r:dorlrrrfs-

6ris I rhu z flufiM6oo:rohinr.riua"n rrro"a6rfi!
vsr nlnnr:flnE rruflr,nrflru ro?'r nr:1d cell lvsate

rd at.iril u temotate rhrirrirfi 6ari ir l riulfnr:
o:ron"on:a.:m{r6rfi uo"ro rxu-or rilu6nnr.rrFan

AA Auiilfr er rr:n'[drilui inr:rfr o qr:ro lr fi ua''ar lr
orisdrfru t d.r rir slfnr:n?rn! ra:i a i n-ul:n

Ialrr"un"aaa rrrfrs6riu I lSlrlnaiu:.nfvr
lao:aylihrit iulo:r; la,: ::rnalru un::J::rra

1unii rari0qgiuoanriurlsi 1d1riHnsialil

{orcuorrr,tc
I --r Jlv,r
luiNilnmt2nu Lun:,tu uJ lofl nrfl n?1l|fl no11 0n

cett tysate fi an"oloirirli1riarlr:n::llsidorou.jr cetr
. A -rwdlysate fr anio 1ci'i n rr u n I oir 1o'ur urfi I l1o u n : o"l a tir.t

fil:ilunr:6nrgrnirdi,ir ururia u ua:ar:inr:ro n o,:
r , : n aedlounrflir r ur'l ldlfi aq:rarr rl,r:a"nr4rrrn's6rfi r
t 1u!::lrn:rriyrnnird

fin6n::rnj:cnrn

nr*;fiit"ul al arn::nnr frir rar*ar:rnr:d
u lru'r rJlot:nd o rul6o nr: trnfin nr:un n f
ru nri n u r a's r"r r ir r rq6 rJ l {:s rfi ! r 6 fr trhr frito un ;
lfidr uu:rircir ud rsl a lr
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'll:an'|nRunRrrfl nulls{lfi'l

1{1{U f9t 1l SltlJ

flfi st oriufi z nqunrnr rvt

v t' vy q 4 i q I
fl n n$riln1:Qnn:vq!u{o.rr.ru{9r'ru lilma0nt00olrT|lJ llJr{'il?rao{

to.rrl'{hurud'rrro'a6rfi aluI:.rr,rurulailfi l: rrun:rfi s.rlmrj

rgvrrur nrYu6*, tqsr urnaind*" ua, i.r#rir Glr*

nnog0

nr:nnn::qiul o.lrri.lEiruluunaot6oonroirilrocrfiodulailurirhuueirrri'fl6riuIo r: rqt^tr: ?iil6iiJ n r:
or-qfru$a'r::oilta.onr:nnn::{uoi'.rncirraralr:notror"olciadrrjrug Io unr:or:roio:!oi!1on endothetial

. i I ^ X. - ^- :
activation markers [u{'r Ltaoa.wlitloiirluo:nar*lr toril u]nt?nr'l markers lr,:rfioo-.rndrrfirr.tdrurirutt{r
A - a *ae , <)s{a1fluuflnn'r: sandwich enzyme immuno assay (EtA) n'rianlJtiilialq ::a.lrifro;o:rorio::ciura.r endothe-

lial activation markers LuH-tllutt.tci'rrrf,s6rfi ur:liulrfi urrirqiliornriaofifiirlnrtu{lu:l6nru:lnfi markers

fikifinUrfinitfiofidrlnr:60 soluble endothelial selectin (sE-setectin) ufl:!fiodhi,irrnr:6a solubte vascutar

cell adhesion motecure 1 (svcAN/-1) drr'r z rfiodocfi::o-rnr:ueo,:aansrdulrn 1u::u,jrrnr:nnn::ciu
rloiHri.lsiruluvrooot6ao d'rocdn r:no:roio lflurfrrr6os loirirnr:nrroio:!ri!t a.r sE-setectin r!o: svcAM-
I loai6 sandwich etn ludr rudalorrolnrn fiiiornr6 oofiiirlnruuirurr6orr rln6 zo :rs rn;luriru,rial
nrnaitj':ur oirr-riddrfiI zo:rr finirrrr-r?oro16 aora3a rrirlrirnr:ino.dl:.rrau-rr,.ourr:rruo:riurlrri
nr*:ltnvrucraorf unrivrsrfuriu.:lrri *uir.r16au l'urrnu yr.s. 2s44 fii n:in fi.q.2s4s rwirdrra6g +
';cirrfiu.rrllu rn:oru 1lon sE-selectin ttn: svcAl\jl-1 lucr"rodr.:nrrnl ryirrir zs t 1o r[d! 542 t 85 ng/mL

qrriiiroi! ua:tudrhu tvirn"l t to t 54 ua! 1,559 + 859 ng/mL orliiro-:.-r dlunnoirlriuodrliriurhriry 1p .
o.oo1) i'ln ru anr:qr:rorrduao'rhirfiuo dr16'o rol'ir nr:n nn:: eiur a,: ruri,ro-rulu u o ao rioorfioduo-:,r
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Abstract : Evidence of endothelial activation in p-thalassemic plasma obtaining

from Maharaj Nakorn Chiang Mai Hospital

Yuttanr Mundee*', Tarit Nakssw&t** and Sinqkome Tima*

Endothelial activation is predicted in p-thalassemia especially in the patients who have undergone

splenctomy. The degree of such activation can easily be examined by measure the levels of endothelial

activation markers in the serum or plasma. Some commercial test kits for endothelial activation marker are

available using sandwich enzyme immuno assay (ElA) as the principle. This study aims to examine the degree

of endothelial activation in patients with b-thalassemia comparing with normal healthy controt subiects. The

specific endothelial activation markers assayed was soluble endolhelial selectin (sE-selectin) and the

non-specific markers was soluble vascular cell adhesion molecule I (SVCAM-1). These markers were highly

expressed during endothelial activation and detectable in the serum or plasma. Twenty control and 20

p-thalassemia plasma obtaining from Nlaharaj Nakorn Chiang Mai Hospital, Faculty of Medicine, Chiang Mai

University, during December 2001 to January 2002 were determined using commercial test kits. The mean 1
standard deviation (SD) of sE-selectin and of SVCAM-1 in control plasma were 25 t '10 and 542 + 85 ng/mL

respectively and in p-thalassemia plasma were 'l1O 1 54 and 'l,559 + 859 ng/mL respectively. This was highly

significant difference (p . 0.001). The finding showed a clear evidence of endothelial activation in patients with

p-thalassemia and also indicated that endothelial activation might play an important role in the clinical presen-

tations of P-thalassemia syndromes. Bu|| Chiang IvIai Assoc Med Sci 2005; 3t: t24-129.

Key rryords: p-Thalassemia, Activation, Endotheliam, sE-selectin, SVCAM-1
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Abstract : The survey study of stroke risk in personnels of Faculty of Associated

Medical Sciences, Chiang Mai University

Chalermpol Pantrchote*, Busabongkoch Chawengchao*

The purpose of this research were to survey stroke risk in the personnels of Faculty of Associated

Medical Sciences, Chiang Mai University and to compare stroke risk score between male and female. Forty

participants: 20 men and 20 women, were purposively selected from the personnelss of Faculty of Associated

Medical Sciences. They are aged between 30-60 years old and never had a stroke attack. The Stroke Risk

Take Test", self-reported test, which was translated and modified from "Stroke Risk Take Test of British Colum-

bia Centre for Stroke and Cerebrovascular disease (2003)", was used to assess stroke risk. The tesl was

handed to each participant in order to report himself/herself about stroke. Aflerward, all distributed tests were

collected within 3 days afier distribution. The results showed that two-third of these participants (67.5%): both

male and female, had low stroke risk. In addilion, there was no signiticant di{terence in stroke risk rate between

both gender (t = 1.677, p>0.05). Bull Chiang iuai Assoc l\lcd Sc! 2005;38:130-138.

Keywords: Cardiovascular Accident, stroke risk, the personnels of Faculty of Associated Medical Sciences,

Chiang Mai University

' Deparlrnent of Occupational TheEpy, Faculty of Associated Medical Science, Chiang Mai University
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11RlUUl:mfliUO!nlj11frLJ 0,1fr1U!Oyr toTUr.l0n::rumn

^Yu1n'f,n1lluu n1:tno [:f]v!aaota00fl a.i u,t (,tn a

f,n1r,{nn tnljanHUlu rnofl?'r ?onnnln qttf,t1
'J r,a & - ., q! ndnrrxr esulrj inyrnuirilu:lru 1xa.:rur6firjru

fi o:sio rinr:ournuu*o.1o1,i,ijuoi.odolr*rru*..'
qe J
uln g tfluno anlrlno ltfrfl n 00ta aof,! anlt

z n{l 6a :1oo"ufisnrr:nnrunrtri lcontrottabte fac-
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tors) uiu n?i siulnfinf,n, I:nvr-rl0, I:nr!l,rlu,



rr'tBl:rYtfl l|nfrl'tr nu$u. ll

A'nl?;fl 4{11olaa01?nfl?, Aneurysm, Polythemia,
l!t:fta?u, n1l:taL {fl14ut141n ao (,1, n11; tlj 11LU

-JA.rs00d.), u'rfl n1tuo, n'rlfflJullt, n'tto frt1, 01: ru,

nl:oanri'rf{nlu riiuo"u un:rloo"sjfitriarur:norlot

loi (Non-controttable factors) rriu aru, rdarr6,

floa'roLLn:n:t ltutr t flnlluuanufl']nru .},{u11

rnczruo:ia!Snr:nir a.:I:nraao16aod!onflnni1

rnerrdi luo"o:r(huro6u i.3s:1 lu:l:: ryrssr: iuarn

Bo! 1.71 :1 lu:Ji:tylsq:iuaan riaarofi:li1Lfl fimu

i a:.r"6 n r: nftr a.:I:nr o ao 16 oo su aIaln'irrrrcrd,t
^^-, t !. I J- r--30% !0nu[fl u.ttltfl 'tulno [qn:lylnnu5n ao:.1tfl u,t0:

, r,
t]1nn:aua u0 a!1un!n't:oud:nEl01lLan1a,r:Jnftd
t ..

1l1r ' "

q.
lua.Jrin no.rfinrfr airyrirarn:luuririur]ao"u

.-i.
eho-'r1fr relunr:<i'rrfiu,rrulo,:arrin:lfii::arirumr

rilufrir firro uI su'r u ?'t,r Luru$a; a.i fi arJfrl"6lru

hnrrFfiTyriiamnflJuuirfuo:ruiwrinenn: u:criliu

3 r!rl: 6a:su:1fiolnnno:nir roritqa,rrin: fiu:,;)
5!l,r?l.JrLnfl aUn!o.t1u|'uanfl n: r!a:.5:u:! o!Rna

riufiuornanrnnr:rirrulua.rrin: rirdrrrrrr"i.o
fi :.lon nrJfi :16ouluorrin:riu6 o rilu:: o:fi fi aru rh fi-l
cia a,:rin:rijua rir,: E,r rn:rcriludrlfiunnn rl iirutu

rj!u*6fion::lcirr j or li arcin:lcirirruolf lu
r nr:rdu'rn"unr: :;nouardnhi.ir:l::rnrlqfi orr
srnrnfi a'irnrrrurhdruriluorir.:iil nr:ielaufi 6

ri r hin r:ri r ,l r u fi:J:: -sn 
Gn r vr rfilru nzuRo uo: rfi r:

Slrru uairrn srnrr.rLi6fia: rfio H a o:.1riulir I'
rriur6 ur n":ll R nr n:n ru: rrofio nr:ur,ryr ri lr,rri yr ar o'r

16ur1ue,i dlriluninurn:fi drriqfi aooiannrrrrnfio

nr:ur,{yr ri nr:fi rn nrn:nrtl;rrnfinnrtttnr rii
alnl,ri6ri alrirbinr:rirlrufi rJ::Rninr?{ ttdiu:r0
rilryrlr uorldn ruslririrrueli o.rn a rx on-r.r ciu

nr:6nura"ofl rdulcianr:rfi ol:olnoo16aofl onrla{

uooln:oru:lrRfinnr:rryrn ri rir4 ar dr'u ri u r1r ri

rfi ayr:rurtl,|rlrhn a,: n.r:r6ol:nyriaryrtr nEur.lfi u! d-qn

r,'su.roionr:rfi ol:nlrnoo16oosla.:laiunn1n:nruj

rrnfinnr:unrd lrrinura-uriu. r :;ril.:r$qzru
uarrran{,: sr lr: n rir ria l a filoii:.t:.lr rilurur nr.r

ifi:t ofufi z flornrnl xla

lunr:inurqrnlua,rrna'rn:n :rylnfinnr:unnIl

lr,rrir ur a"u ri u rlfi rilo"

2f n'l:

d:ctrn:, dr:rgnr:/r,rrinlru!r,lri ur ds rtl
6nu n fitu ?J lrfl!aru o ano''t.:tl::'irun:nndrrfrnrrr

aru::ra'ir.c ao-60 il diu?u 169 nu ttli.rrilurnertrg

74 nulrn:rnqrri.: 9s nu 1rh:r06.: 8 A,:urfl 2546)

nrju6'aodx: dlnuoluronli st"ra rjr{Iould
r n ru.f 1 5-30%" drlu n r :6 n Br n f,t dldn 6 l or"r a rh.r

druru 40 nu 6orilu 23.67% aal:.1::srnrrYo"r,

uri.lrijur amu'iruru 20 Ru *n:nra,n{ldruru 20

n u itr n ai r qir o rjr.llo I ur.tu purposive sampting
.dr,eS.,i)^ae,orluau trqi,rI riju{fr Iudnirirr.:nr:io"u/o o!ru!

l:rrfi uun:c,r'-arhiroI.i ilulro*ua"lau,ara.:r:rriou

url :srfiu: $ri.r o on riiuaaiq au
.i .,

sroufr t rijuu:.t::ealnrlrioIan"rl lalniil
nl a u1,l

noufi z liJurrl:::J::riua'q:r r'duI gi onrrrfi o
.I A AU
tlo$n0oLn 0ofl tJ 0.1 s.iootl:1a.1rJTnln

uurJ::riuaorr rdulsi anr:1fi ol:nuoaori ao

flrian (Stroke Risks Take Test) 1lOn British Cotumbia

Centre for Stroke and Cerebrovascular diseasese

'iruru za ria 6on:uuuluttddllian.]xlnnr.r{d.strote

Risks Take Test" 1o.r British Columbia Centre for

Stroke and Cerebrovascular diseasese rlruuolf
z-

€r! [[l.ru:? xlyl.tr4 o rit n ! 38.25 o:ttuu .]n:!!llu:1tJ

fr n ii I oi: a drl uai a:o urirlair:r tt:l a H a qlr I rn ruryi. o-.rd

nlnuu rco-ud'er:ldu,r

riounirn":a::uirl i7.oo-i9.5 fo:rr"eu,t6ir

1r1t11i 19.7s-22.7s a'o:r rfia.: ria ut-r,t dr

::x1rn 23.00-2s.oo aoflrRsn!1undln

rrnn'ir 25.00 a-o:rrf;a.lal

1t{9touoltuu{l

'1. nr?o(auntl o:.rcrutdalr lcontent Va-

tioity; I a.: ur.tl rJ:: rfiuIo u fyr:l n rxr d,ir ur us.r:lriru
loiuri aror:riylnn: !r:u 1n, arar:ri o:. :.a.fifrnd
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6u'i'l laror:rirJ::,irnrnirrfi on::r:rjrrio nnr;-

rnnfi onr:uyryr ri lrrir mn-u 16r rri) ua;nnrd'aiu

,t'tlJo (un nn n::lJ11't lJo 1l::011.1u't u 0't!1!'tlJ91

I:.rnrrrrn :rrrrrirrlnrll
2. urnrrrrfr ul (Retiabitity) to,llr:ltlrJfitfiu

Y .. Iolu-sfl oRa:lti'r (Test-retest method) LoUril!r!!

utsttlu [1J11oa a,l ttnLUo nln:fl ;t 1]ounn't'|tyi7l u

- ! d q , id ).
I?t117tUlAUttU.t Ll1ll 11rJfilllfl U:lOO:n0Mnl',l,lUot

rudhlqiuirir l nr:i n-u diur u 1 o nu nr:vr o ear o fifi
z; - d a -,1 Lto:ot.tYt 2 ritcucr1nlfi1{nuuB,tflllo'rx u'rr.lR

n.:r'ooarr''",r 2 oio ud'rurr*cirolnirLyr:ufqiruii

Pearson's Droduct moment mnelation toicir nrr u ld u.l

1o.r rujr e or nl r rvir n'! o.gg

3. rfir:u:uriara lridrrir ir ! nr:i n"u o o u

rulru|::duoirloura finrriruunlrfiruur:I:riudu

Vol.3E, No,2 May 2005

nlt'ltfitl!1t10tla
jr 

' ) ,1. 110lt d1l2 Lllttd;t:ou0st:'tt unnan1:tno
f A ., )e
L:nhaaotnaod:.10.t $nn[nntuuflll!n:auR:

;-,12. $1n1 tfl 0 u ta10 n{91 ttdtfl l1ltu un t:Ju
A , ar

u'to:f1u1an::ouao:1[6ru,]9tan1:tno LSn1ll 0aotd ao

e a.rlun si r sr"r o rir r r alra[a:rflqr6.r
_l3. ?to:'ttun?1!tlgtnol.t aqTltf, u\:nanl:Lno

tTnfl d aoIa aonll 0n'ti,?1n ty{ftli uua!t}tftvt n

A e lL
si'r urirsfrh t-test ff::d''unruriori-$ gs"/" Ioulfnr:
110fl0:lLt!ufl0nfi1i

,{anlt?0u
,i

n1:mt)aaqT]ta0{cr0n'rnnq ttfl 1,ta00Lfl aofrlla,:

1lan!n01nt n ! rllnun n1:Lryrfl u u1?ylu]0u
)

Itu.tlu:.t t1lnf, 010u1n Lo t] eon Ltflo{ L1{cr'r:'r{r1 'l-3

n'ru Lu 3 lu 1,\1n Lotunu L ntun?uH')ouoool!Ln!

rurJ!aaunrr:6uqirrioura,:Snoi.rriao:r 7 iu

; - ix,
nt:1.:11 I flruonBnarr rusa':nnuqiladln (n = 40)

rio l nfi'r'lrJ tlt6519

F|$ (ioua!)
rraufo

6$ (iaunc)

r?tJ

n1| (iaua3)

1. 01q

- riaun'ir +s fl
- rrnn'ir ++ss -r-l

- lnn'il 5s-65 il
aluroau(i t s.D.)

10 (s0)

7 (35)

3 (1s)

44.40 + 6.68

6 (30)

10 (50)

4 (zot

45.85 + 6.90

16 (40)

17 (42.5',)

7 (17 .5\

45.13 + 6.74

2. a{n1$n1 n1rd101r.{

- ?Jl'ltnl:
- Tiunn't fi1'trulag

- dno'1'J :r,i'r

- annl,ta?o:'t?

I (40)

1 (5)

11 (55)

17 (85)

3 (15)

25 (62.5)

1(2.5)

14 (35)

s. lu'ld
- hirfiu to,ooo rr.n

- ofiuoi to,ooo urr du1il

e (45)

11(55)

(15)

(85)17

12 (30)

28 (70t
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2]:atlflnR nntr|l' ngltu.ll l| flfi$ nriufi z nunrnrt ls4a

; . ir,
enir{fr l darJ ayi?l:h o.J n iirlqrir o r.i1.! (cia)

lialan"e'til I ft5',tu

ou (;auas)

rnnnf,r

n$ (;aunr)

t'ltl
n$ (;ouns)

4. dnlrnrna:aunir
- LflO

- n [unnuau

- n auo2unu

2 (10\

2 (10',)

16 (80)

e (45)

1 (5)

I (5)

e (45)

11 (27 .5',)

1 (2.5t

3 (7.5)

25 (62.5\

5. nr:6lnsr
i.- o't n'l'11! o'U ll tm m'r a:

- :ru,r"'uil3qqr"i

- ::cirrJirgr-urln

- ::o"::rl3rgqrran

12 (60)

2 (10)

4 (20',)

2 (10)

3 (1s)

7 (3s)

I (40)

2 (10)

15 (37.5)

e (22.s)

12 (3o)

4 (10)

o. nfiii,rurr6n
- rrnruia
- n1nn01.t

- nraor:iuaanrdurrufia

16 (80)

3 (15)

I (5)

14 (70',)

4 (2o)

2 (10)

30 (75)

7 (17.s1

3 (7.s)

7. nre:nerldulafinao

-t
- t yttlll

2 (10)

15 (7s)

4 (20',)

16 (80)

6 (15)

31 (77.s)

3 (7.5)

8. :cdunorni{rqatan

- odlu::aira.r

- tr:p
- hin:ru

6 (30)

e (45)

5 (25)

2 (10)

15 (75)

3 (15)

I (20)

24 (60',)

I (20)

9. I:nrururru
- tuu

- hirflu
2 (1O\

18 (e0)

1 (5)

1e (e5)

3 (7.5)

37 (e2.51

1 0. ra s6ornrrlool:nu"rtoyia
10uu:t2tuYt:200n

- tnu

-tln0
5 (25)

15 (75)

3 (15)

17 (85)

8 (20)

32 (80)

11. n'lra{uu$3

- tIJfllJ

5 (25)

15 (75) 20 (100)

5 (12.5)

35 (87.5)

tz. nT :61ra?o,ldruaanaao{
- Lltoll 15 (7s) 20 (10o) 35 (87.s)
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nl:r.rfi l lia:Ja?irliro,:n{rer"rorirl 1oia1

'laNAn?l
I flt1U

nu liauarl

rnau{o

ax (iosa3)
:2tl

n$ (;aua!)

6r t-z urirqioiu

rrnn'ir 2 uriroiaiu

3 (15)

2 (10)

3 (7.5)

2 (5t

't 3. u n nnlunra u n:"rfi :l::i6
ultdl:ofiaaolaooal a0

- ;e
(an$ un1 1:n1 fi:o $ait)

2 (10\

18 (e0)

6 (30)

14 (70)

8 (20)

32 (80)

t+.firirnrin rfi*orn 1o:g1$ t3

fiIanill,tiaarnnir
-ta
- Lutg

5 (25)

15 (75)

6 (30)

14 (70\

11 (27.5t

29 (72.51

i5. oandrn"onruiJ::mru 30 urfi c{anio

adrurios r n*ooiafrrJ"'rtd

-t5
- ul LI

I (40)

12 (60)

8 (40)

12 (60)

16 (40)

24 (60)

A , ainr:xfr2 rrso.r::o1o-o:r r?u.:qionr:rfro ltnnn ao uiaoalo.llalqnntn:n nr;rnninnr:$rrrti rrinura'u
riurluri 1n = +01

:sd a'o:rrilu,J llt 6!'r g

o$ (;aud!)

rnwu{o

n$ (iauar)
:2tl

e$ {iauas)

o"o:rrdr,,reir 12 (60) 15 (75) 27 (67 .5)

a-o:ldgodourirod'r 5 (25) 4 (2o) e (22.51

o-o:rrfluo T nnaro 2 (10\ 1 (s) 3 (7.5)

o-c:lilurao 1 (5) 1(2.5)

l?tl 20 (100) 20 (100) 40 (100)
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2 t:fl l:tYtfl ufl fl llll nullu.lll l ifi tt ou"ufi I lrqunrnr zslt

or:roii 3 uao.rcirta6u rirutda.rtuuuor:3"ru $n:rGu!lfis:JR:[!'Bua'onr-flundonr:rfiol:nlaao16ooaro.r

::h'r'r{ !r,{f, x1 u ![ds r fl liriilo ulfrildfi 6 t - test d::o-lru"u drrio o.os

t1{fl nlulufiu i + S.D. p-varue

t1u 20 19.39 + 2.97

110J.t 20 17.95 + 2.43 NS

40 '18.67 + 2.77

NS = non-significant difference

ior:sina

ornnr:sh:roa,olrrfi tl.i0ianr:rfi ol:nro aordao

fl a{1an!notn: arurlnfionl:uuyrri rlriltra''r
r6u.r1fi ,iruru 40 nu ,iruunrilurllfl!1u 20 nu

tta:u,{qi,ni,r 20 nu art::r'irl 3G6o'rl r!.j,tLRn1nt

n rl:rnninnr:unrn tiiirulr.rqj i o'or:r rf, urai a nr:rfi ol:o
roooriooslallu::oi!oh 6oriiuioaoj 67.s (o111,1
;-.. , )fr 21 ua: rir ro6 u:r I ff a rjlu:: oil a"o:r r"su.l eir 1or:t.l
fi a1 6rarorilurr:r:I:n.naooriaoalalrilul:nfi n:r

:-io!lu?Ys.raru'0 ua;or nnr:f,n nrl or filan:,,
eirprXr't un: Marlanovic" trtlir dthll:nlnao16oo
aro.crhuluqio:iarurfi u go il dulrJ niir.:oi'rodr,ririr

nr:finurriuiarsroiu 45.i 3 il 1or:rrfi t;
4.-r,,- tt ) ,
5\ru,l ujnoou Lu? u fl\: m unn f,n,.t a Ltr:ouasF.ltf,u,tsianlt

rfi olmuaao16oneira,rlon!nn.rnrfi$:mnf, nnr:uywrri

u"rn': a s1u::q":Jdr rln:riourirr cir liaun: zz.5) uoineld

o-riniiro-rarirl6niaua! z.s io-orlreuleionr:rio
I:nrnoqrdoon a.r a ritu:lo-l dsr:r riur runcr,r

uo:Sniarn: 2.s fi ::o-ua"q:rrf,u,rorilu::dudo:r
)a

r-gu,rs,: nr:fi nr:ilalnuuo: no forr rfi a,rsi onr:rfi ol:o
ua aoriaoero,r Io lnrunrnrrrdulnfi nuo:
narnnrora:anluriao aorirr.rrin fi nr:aondrn-.rnrl

ur::uol:inrfl u'r.J::,ir iu ::rrufinuo;arohi'lflrn
,r n ar nr ::J r; rn "nb r:-u r o nr:d l n:r nr : nu:: ui
un:manli6n d,ri6n, rrndrdo:rirunno-onrduida

nr:rfi ol:nlnao16aoslarl#

:rrleirJ::dr shulrr!filulrioi.rud to,ooo :-ru dulrl
(iouni 70) ro:riiupifirir lruo rjlurrir ulrunr.r
nr:ulryrri iunirfiq" ndrrir nr:fi ndl:l::rrn:
fi ra::sooru:6 fi Ia nr *rrirfi .rlinr:nrrnr:unm d
6 a rfl unr:ldi!ilo o"a li.r ur n nt: oirunr:o unin r*r nr.l

matymrirro:rn:drrfrr tnrr,{6ffi:1iru!:aao.tr tlu!:.J

r: a,: rJo o'u fi rhhirfi ol:o u n : nr : rilir u sir,r .t16i 6,t

arariluluorabiniiuar"rarh.rn-ru'luqjio-crrt riu,:ei anr:

tfiol:nr n oo 16 ao aru a llu:: o-:.r cir

ri oiror:r{nerrunnahn: ar forlda,:ri am:rfi n

I:nnnaoriooar:o.:ro.il.ifrfl')n:fl ! ryr n fin nr: ult"n ri
::r'jr.r uralru un:rrnl{.: nuirtriuonsjrrfiua dr,t
ae . - ) - .uufi nrUfr rlo! 0.05 lourllrf, Dflxr6grufi nrim.jr

dqr:r r'su r 0i o n r :rfi qI:R u n a o 16 a q mJ a n,tt a,t:J n ilnt
n u;rnniinnr:unn ri lurinara"uriullr,rri::uirr
lrarruua:u,rarQrinruuoncir.rfu runqi,rniilhj

aaonda.ln"::Rrfifinu# lqin iirrli.ir rr,{ qm ui
a:.r"6 nr:nil o.:I:nyrn oo r6 ao nr a.: nlnir rtayrf I
:J:: lr ru go"/" ?i,rdaro rda.lmor n n d l n-r o rir{ r atr Il

drulu qjr arnr:fi nuilunttrdfi r rq6n::r nznrnid
rdu hgurpi gsx1, Lidlrnia,:dluoanaaa{ 05%),

hiil:ournlu (90%), hifin1iln?1 riulafiof,{
(75%), hj!auialnr:ao.ol:nll"rlovriari:.r13rru

flrrian (7570), hjrnufiil:!fiunn01un:a!fl;?lfl

I:nro ao rfi aorr a.r (90%) udldr urinhjrfiuern

r 1 0l i61 1.1 1z s % I 6l n r :rJ fr u'6 sl"r 1 a., n 6i ! eir a r.i r,:
Xa r ar )rnflsr!fi6oriJunr:nrlnIiloo-uriu,rcirr 1 6Iri,:run

- ir, Z r -)an'rmJa!oyr'r !u?tuilnnro?au.l.'nnyluor:Jr&lfr I
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;,r aqr:'rflu{oan't'lno ltnudaqL0a0ff'l0{aoa{
; i, a q a Sa
f,,lytu'tflu Ln Lunl:f, n1+.]un anf, rct? 0 u1\::a0d!

6o ttt, ttt ettt I unr tt,tetlrillr o ntt a o n dr a'',: nr u
a .- , ,l
T{nr:'r1o n'r:o onnl fi nn'r u a urn fl rJ'r LGru ao:rir'lridru

- n.. 2 ^ e .& -In3tfl:uo Lo.J1u1J1{- nl L fl n R H UUIJnT 1! O1't tJO U
rA , e 4 4 ) ,
tarnfliT) olunn:ljtanlatfiu{0an1:rno trfl vaaoraao

; J .J . e Jr,,fl anulnu{1u lll0u1lJ0eJnu tu:lt;n 0:J n! Nd nl:
;,

fl1'51i An:1tflUnO 0nlTtnO L:n1,1n 00 tf, 00 f,u 0.tll0 t

!fl01n:n stmn nnll[1,{run3 !?1 natn-:0u't.i
A ar:0ud: 2.5 an:'rtflu.J0 0n'rttno Lto$aao tn aofl an

)
luxo*l al un:6nio u a: 7.s fi a;ofl Leun::o"uJl nal.J
&,- -tLd!14 i1 u.Jl::fl n1n:fl s.nofr nnr:Ll vr ri6ndrurr.l

A AV
TUnn00.:oua:ntJ1flln1fl 0 u't{tfl t.tfl io nlUnalnS

,sd
n n uuuft ?1ll tRluolli0dstn un1:o Lta fll|n1y{11:0 !o

110ntdu,lljiiul]nat tnoL:nfla00t000f, an n0:8J
r ; a -Z,l0nldlllu.ifl.oaan1:tno L:oT n 00[R09tdu0.: onuuun

fi o n:rr rir:r"o un: fifi rd urria,: o r:o:ct4 tin fi,ul:l r6ud

Fr1'tljn,l'lt!1,311'114:0 LrrrfrlTllltntl1nu L:ft14000ta00all0n
),

u:0non0n:rtjlla'lufln tfl:lJfl1jn1?{ 3.,J a un a1 u fi ?'t xJ

4.

5.

6.
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The survey study of Play

Equipment for preschooler in

Municipal Schools, Muang

District of Chiangmai.

Sasiwipa Kamjitjam*

The purpose of this study was to survey play

equipment for preschooler and several aspects of
problems. The study surveyed 11 municipal schoots

in Muang District of Chiangmai. The play equipment

checklist, which play equipment was divided into 4
dimensions: (1) Space managemenl (2) Material

management (3) lmitation and (4) Participation, was

used to assess the play equipment in each school.

The questionnaire asking 4 aspects of problems

(Adequacy, Children Chance to Play, Suitabitity of

Play equipment and Place) was completed by 1l
teachers, one from each school. The results of the

su&ey were that all of the schools provided play

equipment for children in 4 dimensions. Play equip-

ment in 3 dimensions: the space management, the

material management, and the imitation were
provided in allof the Municipal Schools (100%). Play

equipment in the Participation dimension was found

in 7 of 11 Municipal Schools (63.64%). In addition,

the problems and suggestions getting from the
teachers showed that,45.45% of all Municigal Schools

had enough play equipment. 27 .27o/o didn't equie
more play equipment. 100% answered that the

children had enough time to play and got facilitation

from their teacher. 45.45% answered that the play

equipment was in suitable conditions for using. All

teachers ('100%) replied that the play equipment had

variation and appropriation for children ages. 81.82%

of teachers told that the play equipment was safe

and located in a specitic area of the schools, but

only 27.27o/o told that the play space area was

appropriale.
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Knowledge of spinal cord injury and

risk behaviors survev in
students of Chiang Mai university

Sirirat Raksa*

The purpose of this study were to survey the

understanding level of spinal cord injury in 3 groups

of Chiang Mai university's students (Health Sciences,

Sciences and Technology, Humanities and Social

Sciences students), and to survey spinal cord

injured-risk behaviors. Data were collected from

376 students by questionnaire. The results of
understanding level ot spinal cord injury showed that

Health Sciences students had very high level

understanding of spinal cord injury. While Sciences

and Technology students had high levelbut Humani-

ties and Social Sciences students had moderale level

understanding in the same area. Moreover, all of
these students showed moderate level of risk

behaviors leading to spinal cord injury. Risk

behaviors included driving vehicle, public transporta-

tion, driving vehicle and public transportation, falling

and sport. These results could imply that the
students risk behaviors leading to spinal cord injury

were not affected by their level ot understanding.

'rin6nryli'u'rld + srlrirr fi o n::r rir l-o nru;rnnfin-
nr:unyrri rt ri n rn fl"u 16 a.Jlu ri

Stress and coping strategies of

hemiplegic patients' caregivers

Siwaporn chawakhet*

This study was a survey research in stress

and coping strategies of hemiplegic patients'

caregiver. The purpose of this study was to identiry

emotional, cognitive and behavioral changes affected

by stress and to identify the methods used for

coping with stress. Data were collected form 23

caregivers by using a questionnaire. Most of
caregivers reported that stress causad by earing

hemiplegic patients was not lead to change in
emotion, cognition and behavioral. Furthermore, the
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highly frequent methods being used for coping stress

by such caregivers were avoiding stressful situation,

being active, preparing for another duty, being

independent, being busy, cleaning house, eating,

walking, talking, watching TV or VDO, reading,

taking deep breath, relaxing and sleeping. However,

some caregivers probably experienced effects of

stress in their emotion, cognition and behaviors.

Theretore, occupational therapists should take the

role to suggest appropriate coping strategies to the

careoivers.
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The trunk control ability and ability

of activities of daily living in

hemiplegic patients.

Samrit Chooprakhon*

This study was to investigate the correlation

between the trunk control ability and ability of
activities of daily living in hemiplegic patients. Twenty

- one participants were selected from clients who
attended to Occupational Therapy service, during

September to November 2003, at Chiangmai Neuro-
logical Hospital and Prasat Neurological Institute,

Bangkok with the following criteria : consent to this
study, first admission, good communication, normal
perception and cognitive functions and no multiple
disabilities. Participants were evalualed for their trunk
control ability and ability of activities of daily living by

using The Trunk Control Test (TCT) and Barthel ADL
lndex, respectively. The result of this study showed

that the correlation between the ability of trunk
control and ability of activities of daily tiving in such
participants were significantly positive (r = 0.89, p <

0.01). This results indicated that the trunk control

ability influenced the ability of activities of daity living
in hemiplegic patients.

' fndnu'rrtufld 4 srlritr fi o n;.lr rir l-o ns:rnnfio-
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Types of play and attention span in

high function autistic children

Sudtida Tinarnas*

The purpose of this study was to understand

the types of play and attention span of high function

autistic children in the Pediatric Psychiatry Ward,

Maharaj Hospital, Occupational Therapy Clinic, Wat

Changkiean School and Special Child Clintc Chiang

Mai Ram I Hospital. There were 20 children

consisting of 18 boys and 2 girls (age rage 6 -15

years). Free play observation was used with 5 types

to choose from : dramatic play, constructional play,

gross& sensorimotor play, other toy, nonloys or

objects and their attention span was recorded.

The high function autistic children prefered

constructional, gross & sensorimotor, dramatic other

toys and nontoys or objects play is 55ok,20o/o, 1'oh,

lOok and Ook, respectively. Wooden cubes were the
most popular object used for building one on top of
the other, for example a tower. The results found
that the attention span children with an age of 6..1-
'10.0 years old was 4.42 t 1.19 minutes and in those

with an age range of 10.1-15.0 years old the atten-

tion span was 4.61 t 0.79 minutes. lt was found that
the high function autistic children with an age range
of 6-15 years old prefered a constructional play but
their ability and attention span was equivalent to a
much younger children.

rin6nur.i'u'!d 4 srlrirriqn::r ru-o n$: rnnfi n-
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The study the effect of grip strength

rehabilitation by using Handy

excerciser in the Quadriplegia

Suphannika Thumrnasorn*

The purpose of this study was to investigate
the effect ofgrip strength rehabilitation by using Handy
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exerciser in four quadriplegic cases who had hand

muscle weakness. This reserch is single-subject

design (AB design). The programs were done for 4

weeks; 5 days a week. The 13 week grip strength

was evaluated for using as the baseline. The 2-, 3h

and 4h week participants were asked to exercise by

using the Handy exerciser (lntervention). Each day

the participants did two sessions of exercise. In the

lirst session and second session, The participants

sqeezed the bulb 10 times and rest for 5 minutes.

Grip strength was evaluated by using Martin

Vigorimeter after lhe rest period. The data were

analyzed by using the split-middle method. The

results indicate that the Handy exerciser could be

used to increase grip strength for Quadriplegia.

t, at) -unfln!|lxuuTt 4 R't1J11tlnnn::lluTUgl n !!nflfifl-
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Self - concept in the older

with leprosy.

Sumittra Sitarsang*

The purpose of this study was to examine lhe
Self - concept in older with leprosy. The Sampted

subject were older with leprosy, who lived in Mckean

Rehabilitation Center, Chaingmai were interviewed

following Self - concept scale assessment,
developed by Chuntana Kanchanapanung. The

result revealed that the Self-conceot of the most older
people in Physical aspect, Psychological aspecl, and

Social aspect. However, Their total SelfconceDt of
all asoect was moderate level.

' u"n fi n urrtufl i a ersr?rr fi n n::::rh u-o n s:rn n in-
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Living pattern ofjuvenile before

probation in The Observation and

Protection Center of Chiengmai

Sureeporn Tongsuntud*

This is a survey research. The pupose of the

study was to survey the living pattern of 200
juveniles before probation in The Observation and

Protection Center of Chiengmai. The questionair of

living paftem was administered lo each subject. The

data were analysed in frequency and percentage.

The results of the study showed that most

subjects spent their time on sleep during 23.00 pM.

- 6.00 AM. study and work during 9.00 - 11.00 AM.

and 13.00 AM. - 16.00 PM. , and go outside for

recreation during'16.00 - 17.00 PM. Althougth time

used of most subjects similar to general adolescence

, but the volition from these finding indicate that there

are some conflict belween their value and interest.

' rin6nurl'u"rji 4 arrrirrfiln::r rrio orwrnnfrn-
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Living pattern of adult male

before probation at The Chiangmai

Probation Office

Saksan Khompratuang*

This study was investigate to examine into

the living patterns of adult male before orobation at

The Chiangmai Probation Office By using the
queslionares of living patterns to survey in 107

Drobationer.

The result of the study showed that in proba-

tioner ages between 18-25 year old (53.22olo)

resident at outside of the city (69.16%) complele a
junior high school (32.7olo) unmarried (57%) and work

as employee (53.3%). Most of the probationer spent

the tims for work in 10 hours and think that work is

an occupation. Besides they spent the time for
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leisure in 3 hours and think that leisure is recreation.

lvloreover they spent the time for a routine in '1 hours

and think that routine is Activity Daily living.

Moreover they sleep in 10 hours. and think that

sleeping is relax. In addition probalioner have good

value, interest and personal causation of their

performance all activities.

' rininrsrfufl ii 4 nrzritrfi on:rri-ru-q n$:rnnfi n-
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A Living Pattern of Adult aged

26-45 years in

Amphur Muang Chiangmai

Nuengruthai Chaisawang*

The purpose of this survey sludy was to
investigate a living pattern of Adults aged 2645 years

in Amphur Muang Chiangmai. Two hundred subjects

were select by accidental sampling. The question-

naire of living pattern was administered to each
person, and descriptive statistics was used for data

analysis.

The results showed that the subjects spent

time on activity ol daily living for 5-6 hours/day, work

for 7-10 hours/day, sleeping for 7-9 hours and

leisure activities for 5-6 hours/day. The subjects

expressed normal volition in terms of having good
peIsonal causation.

' rininnrrnuflii 4 srarllrfiln::r: rrie nrrr:rnnin-
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Living pattern of Adolescence in

Aumphur Muang,Chiangmai

Anurst Wongpiang*

The purpose of this study was to examine the

living pattern of 200 adolescent residing in
Amphurmuangchiangmai,Chiang Mai. The subjects

flfi:e oriui z nqrornr zve

were collected by accidental sampling. The Ques-

tionnahe of living pattern was administered to each

subject. The data were analfzed in frequency and

percenurge.

The results of the study showed that the most

of subiects spent time on weekend later than on

weekday,and the most of subjects were good

volition on all activities.
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The relationship between general

dermographic factors and quality of

life amoung amputees.

Aungkana Changkawkam*

The purpose of this study was lo explore

relationships of general dermographic factors such

as sex, age, slatus etc, and quality of life amoung

ampulees. Thirty amputees who are outpatients of
Deparlment of Rehabilitation, Faculty of chiangmai

University were assessed by using questionare

regarding their perceived Qulity of life. The result

showed the statistical significant of correlation
between QOL and work (p<0.01) and were statisti-

cally signilicantly between some aspecls of eOL and
general dermographic factors (p < 0.05). Rehabilita-

tion team espected, Occuoational therapist should

aware some general dermographic factors that
intluence on QOL amoung amputation when treaf
ments were conducted to this group of patient.

' riningr*rid 4 nrlrilrfion::lfrrin nru:rnnfin-

nr:unrri rturin ur n's ri u.rluri

lltz



Bull Chians Mai Assoc lued Sci

The perception toward Occupational

Therapy of Mattayom 6 high school

students in Amphur Muang,

ChiangMai.

Angkana Phutrakul*

The purpose of this study was to explore the

perception toward Occupational Therapy of Mattayom

6 high schoolstudents in Arnphur Muang, ChiangN/ai.

The 303 sampled subjects were Mattayom 6 high

school students of Sciences - Mathematics program

in academic year 2003. The subjects were explored

by using the questionnaire. Descriptive statistic was

used for analysls. The result revealed that the very

poor level of perception toward Occupational Therapy

was found in 95 (31.4%) students, while the fair and

poor levels of perception were found in 81 (26.7%)

and 80 (26.7%) students. Finally, The good and very

good levels of perception were found ln only 45

(15.5%) and 2 (0.7%) students.
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THE EDUCATIONAL

EXPECTATION OF THE FIRST

YEAR OCCUPATION THERAPY

STUDENTS

Atchareeya Utoksin*

The purpose of this study was to explore the

Educational Expectation of first year Occupational

Therapy Students in Faculty of Associated Medical

Sciences ; Chiangmai University. The Sixty-five first

year students in academic year 2003 were explored

by using the questionnaire. Descriptive statistic was

used for analysis. The resull showed that the overall

Educational Expectation was in a high level.

Vot.3E. No.2 Mav 2005

Considering in each part, the high level of expecta-

tion was found in five parts; which were the instruc-

tion, the curriculum, the instructors, lhe learning

environment and the expectalion after graduate.

Meanwhile, the very high level of expeclation was

shown in the academic achievement.
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The correlation between the

ability of visual perception and

dressing ability in stroke patients

Uthaithit Jamnongnit*

The propose of this research project was to

study the correlation between the ability ol visual

perception and dressing ability in stroke patients.

Twenty stroke patients were selected from 3

occupational therapy units

All patients were evaluated the ability of

visual perception and dressing abilites by using

Motor - Free Visual Perception Test Revised (MVPT-

R) and The Functional Independence Measuremenl

( FINITM Instrument ), respectively.

The result of lhis study showed the highly
positive correlation between IVIVPT-R scores and the

ability of dressing upper parts of the body (p < 0.01

, r = 0.88 ) .and between MVPT-R scores and the

ability of dressing lower parts of the body ( r = 0.83,

p < 0.01 ). These results suggest that visuat percep-

tion may be affected ability of dressing in skoke
patients

- rindnurfufl d + srlrilrfi r n::rdrrio nru:rmofi n-
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The Occupational Performance of

the Elderly at Burapha Village,

Mckean Rehabilitation Center.

Chiangmai

Eaknarin Sawangkay'

This study examined the occupational perfor-

mance of the elderly at Burapha Village, Mckean

Rehabilitation Center, Chiangmai. The COPM

(Canadian Occupational Performance Measure) was

administered to identify the participant occupational

performance problems as well as the level of their
performances and satisfactions

The result showed that the prominent
problem of performance in the elderly was self-care,

which including 11 activities: transferring, walking,

toileting, bathing, eating, button, using lower extremi-

ties prosthesis, sleeping, dressing, bed mobility and

using wheelchair. The problem found often among

the elderly in the Self-care was transfering (40% of
the elderly). In the area of productivity including 7

activitles: home cleaning, grass cutting, dish

cleaning, laundering, motorcycling, shopping and

church cleaning. The problem found often among

the elderly in the Productivity was home cleaning

(70% of the elderly). In the area of leisure including

4 aclivities: reading, sitting while listening a prayer,

watching television and gardening. The problem found

often among the elderly in the Leisure was reading
(50% of the elderly). And found that the level of per-

formance and satisfaction with the performance area

of leisure were less than the area of self-care and

the area of Productivity. The elderly had the highest

level of performance in the area of Productjvity and

had the highest level of satisfaction in lhe area of

Self-care.
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THE SURVEY OF STRESS

COPING STRATEGIES OF THE

THREE AND FOURTH YEAR

ASSOCIATED MEDICAL

SCIENCE STUDENT

Eakgasit Shreenakara*

The propose of this study was survey lhe

stress coping strategies of the third and the fourth

year students of Associated Medical Science at

Chiang Mai University. stress coping questionnaire

was administered to 147 sub.iects

The result showed that stress coping strate-

gies used most by lhese student were ranked from

first to tenth as follows : 1) Seek company (97.23o/o),

2) trying to analying the problem(93.88%), 3) Watch

television or Go to a movie and taking direct action

to deal with source of problem (78.91%), 4) study

harder than eve(88.44olo), 5) Talk the problem over

width fiends or family(78.8a%), 6) Mediate(78.23ok\,

7)Take long walk and Become depressed/despon-

dent (77.55%),8) Take a trip or vocation and Eal

constantly(74.1 5olo), 9)Spend endless hours thinking

(72.11y"1 , 10) Become irritable and easity angered

and Engage in vigorous physical activity (70.757o). lt

was recommented that the students should avoid

coping stmtegies thal have negative effects on their

health, studying and health life styles.
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THE STUDY OF STRESSORS AND

STRESS COPING

STRATEGIES OF MOTHERS OF

AUTISTIC CHILDREN.

Opas Kantaweechai*

The purpose of this research was to sludy the

stressors and stress coping strategies for mothers of
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autistic children. Two self-report instruments, the

Stressors and Slress Coping Strategies Question-

naires, were collected from mothers of autistic

children (age range 3 - 12 years) who were investi-

gated at Occupational Therapy Deparlment,
Paadiatric Psychiatry Ward of the Faculty of
Medicine, Chiang Mai University and the Northern

Child Development Center, Chiang Mai more than 6

months. The study group consisted of 35 children

collected from September to October 2003.

The results showed that most mothers of
autistic children reported the illness of the children

(54.3 %) as the main cause of stressors. They also

indicated that perseverance (34.29 %) was the best

strategy for coping with their situation.
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THE ACCESSORY FOR

RADIOGRAPHY OF PARANASAL

SINUSES IN THE UPRJGHT

POSITION

Surstchanee Phrtngam*

The radiography is the methods that use for
diagnose the abnormality in paranasal sinuses. Some

hospitals have the skull unit, which use simply, quickty

and high quality for radiography of paranasal sinuses,

but now it doesn't produce. So many hospitals apply

the accessory for take the paranasal sinuses radio-

graphs, example the sinus box. But, it found the

problem that the head's patient is not in upright
position. When the paranasal sinuses have the

fluids in some abnormality, the [adiographs couldn't

demonstrate lhe fluid level. Therefore, The purpose

of this study is constructing the accessory for radiog-

raphy of paranasal sinuses, which use with chest
stand. The methods of study are collecting the data,

design and construction of the instrument. The

instrument is divided into two parts: front part that

the backside covers by lead and pierce to oval shape

Vot.38, No.2 M.y 2005

and, the film tray. The material of this instrument is

iron and the weight about 65 kilograms. Then, this

instrument used by technician at Radiology depart-

ment, Faculty of Medicine, Chiangmai University. The

results found that it can demonstrate the completely

the paranasal sinuses, images separation is clearly

and suitable for diagnosis the pathology. The evalu-

ation of the technician's pleasure is moderate level.

However it still heavy but could be decreased the

weight by choose the suitable material in the nelit

rmes.

' u"ninurr'ufl fi I snrLriri.:dryrnfin erwrnnf,nnr:uxyrri
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COMPARISON THE USE OF

NITRIC ACID, SULFURIC ACID

AND OXALIC ACID TO

DISSOLVE TIIE SILVER

FROM THE PROCESSED

X-RAY FILMS.

Sangrrwee Sringam*

The objectives of this study are comparing

the use of nitric acid, sulfuric acid and oxalic acid to
dissolve the silver from processed x-ray films. Nilric
acid and sulfuric acid 5 and 1 M (peeling time O.S, .1,

5 and 24 hrs at room temperature) and, oxalic acid

0.1 and 0.5 M (peeling time 0.5, 1 and S hrs at 900

C) are used in this experiments. The silver ions are

measured and analyzed by potentiomehic titration

method. Moreover, in this study are recovery of
silver from processed x-ray films by using nitric acid

5 M (peeling time 5 hrs, 2 sheet films at room

temperature). The results found that nitric acid could

be dissolved silver from the films better than oxalic

acid and sulfuric acid. The quantity of silvers which
dissolved by nitric acid and sulfuric acid 5 M (peeting

time 24 hrs, 1 sheet film at room temperature) and

oxalic 0.5 M (peeling time 5 hrs, I sheet film at

90'C) was about 115.961, 90.881 and 90.816 mg,
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respectively. The extraction of silver by using nitric

acid 5 M could be separated the metal silver about

190.5 mg and the recovery of silver was 86.10 %.
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Production tissue equivalent

abdomen phantom

Anchana Tha$eethalvakorn*

The tissue equivalent phantom has been

mntinuously developed for more than 80 years. This

equipment can promote increasing efficiency of

radiation protection and professional ability practice

of radiological technologist. ln this study, we want to

produce a tissue equivalent abdomen phantom for

diagnostic radiography to avoid unnecessary

exposure to man and training purposes. The selected

materials are mixtures of polystyrene resin base with

varied amount of calcium carbonate. The tissue

equivalents of the materials have been evaluated by

film densities and radiation interaction of the

mixtures and reference radiation interaction of each

tjssue. Our result indicated that body tissue, kidneys,

liver, bone and psoas major muscle are equivalent

to 0, 0, 15, 38 and 40 % of calcium carbonated resin.

The tissue equivalent compositions from our data

were used for production of abdomen phantom with

body tissue, kidneys, liver, bone and psoas major

muscle in conforming to anatomical data of female

abdomen at 18 centimeters thickness. The original

bone skeletal was used for producing the mold for

our bone production, kidneys, liver and psoas major

muscle were modeled from polyurethane foam. The

fiberglass production technique and silicone mold-

ings were used in our production. The radiographic

study of our abdomen phantom in comparison with

abdomen radiograph showed that radiographic

densities of films from both groups are not statically

signiflcantly difference. We concluded that our tissue

equivalent abdomen phantom can be used for

diagnostic radiography in representing man. The

ifi rs oriufi z nqxnrnl rvr

radiation interactions of our tissue equivalent

materials are within 5 o/o differences from reference

tissue materials which delined as grade A tissue

equivalent phantom.
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The knowledge and behavior in

radiation protection of Diagnostic

Radiology's staff, Department of

Radiology, Faculty of Medicine,

Chiang Mai University.

Utumporn Tippan)'a*

This study aims to evaluate the knowledge in

radiation protection and to study the behavior and

relevant factors that affect the behavior in radiation

protection of Diagnostic Radiology's staff, Department

of Radiology, Faculty of Medicine, Chiang Mai

University. Thirty stafi were asked to answer lhe

queslionnaires of personal data, knowledge and

behavior in radiation protection. The questionnaires

were tested for validity and reliability and reviewed

before surveying. Frequency, percentage, arithmetic

mean, standard deviation, Chi-square and Pearson

Correlation Coetficients were used as lhe statistic

parameters.

According to this study, the staff of Diagnostic

Radiology have moderale knowledge in radiation

protection and good behavior in radiation protection.

The factors of age, number oi dependents, working

experience, working with mobile x-ray and

knowledge in radiation protection are significantly

correlated with the behavior in radiation Drotection.
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with towel (placebo). The valve of the hamstrings

flexibility was evaluated by passive knee extension

(PKE) method. Then, all of them were kneaded for
20 minutes per session with the heated traditional
Thai hot pack at the posterior aspect of the thigh
(hamstrings muscle). lmmediatety by the end of the

kneading, the evaluation of hamstrings flexibility was

repeated. The whole procedures were repeated at

least 24 hrs apart. The result, statistically showed a

significant increased in hamstrings flexibility between
pre and post kneading (p<0.05). However the

hamstrings flexibility increased between experimen-

tal and placebo group was not statically significant

Vot.3t, No. 2 Mry 2005

differenc€. Furthermore, skin temperature increase

during the treatment period was found in both groups.

However, there was no signiflcant difference in

raising skin temperature between the experimenlal
and placebo group. The mechanism of increased the
hamstrings flexibility may be due to the thermal

effect and mechanical pressure from kneading. In

conclusion, the traditional Thai hot pack can increass

the hamstring flexibility.

. rin6nurl'uild 4 srrrilrnrunrn ru-e nru:tnnfin.
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respectively. The extraction of silver by using nitric

acid 5 M could be separated lhe metal silver about

190.5 mg and the recovery of silver was 86.10 %.
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Production tissue equivalent

abdomen phantom

Anchana Thrweetharvakorn*

The tissue equivalent phantom has been

continuously developed for more than 80 years. This

equipment can promote increasing efficiency of

radiation protection and professional ability practice

of radiological technologist. In this study, we want to

produce a tissue equivalent abdomen phantom for

diagnostic radiography to avoid unnecessary

exposure to man and training purposes. The selected

malerials are mixtures of polystyrene resin base with

varied amount of calcium carbonate. The tissue

equivalents of the materials have been evaluated by

film densities and radiation interaction of the

mixtures and reference radiation interaction of each

tissue. Our result indicated that body tissue, kidneys,

liver, bone and psoas major muscle are equivalent

to 0, 0, 15, 38 and 40 % of calcium carbonated resin.

The tissue equivalent compositions from our data

were used for production of abdomen phantom with

body tissue, kidneys, liver, bone and psoas major

muscle in conforming to anatomical data of female

abdomen at 18 centimeters thickness. The original

bone skeletal was used for producing the mold for
our bone production, kidneys, liver and psoas major

muscle were modeled from polyurethane foam. The

fiberglass production technique and silicone mold-

ings were used in our production. The radiographic

study of our abdomen phantom in comparison with
abdomen radiograph showed that radiographic

densities of films from both groups are not statically

significantly difference. We concluded that our tissue

equivalent abdomen phantom can be used for

diagnostic radiography in represenling man. The

flfi rr rn"ufi u nqunrnu zlr

radiation interaclions of our tissue equivalent

materials are wilhin 5 % differences from reference

lissue materials which defined as grade A tissue

equivalent phantom.
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The knowledge and behavior in

radiation protection of Diagnostic

Radiology's staff, Department of

Radiology, Faculty of Medicine,

Chiang Mai University.

Utumporn Tippanya*

This study aims to evaluate the knowledge in

radiation protection and to study the behavior and

relevant factors that affect the behavior in radiation

protection of Diagnostic Radiology's staff, Department

of Radiology, Faculty of Medicine, Chiang Mai

University. Thirty staff were asked to answer the

questionnaires of personal data, knowledge and

behavior in radiation protection. The questionnaires

were tested for validity and reliability and reviewed

before surveying. Frequency, percentage, arithmetic

mean, standard deviation, Chi-square and Pearson

Correlation Coefticients were used as the statistic

paramelers.

According to this study, the staff of Diagnostic

Radiology have moderate knowledge in radiation
protection and good behavior in radiation protection.

The factors of age, number of dependents, working

experience, working with mobile x-ray and
knowledge in radiation protection are significanfly

correlated with the behavior in radiation Drotection.
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Production tissue equivalent chest

phantom for diagnostic

radiography.

Umaporn Pengasit*

The tissue equivalent phantom has been

continuously developed tor more than 80 years. This

equipment can promote increasing efticiency of

radiation protection and professional ability praclice

of radiological technologist. In this study, we want to

produce a tissue equivalent chest phantom for diag-

nostic radiography to avoid unnecessary exposure

to man and training purposes. The selected

materials are mixtures of polystyrene resin base with

varied amount of calcium carbonate. The tissue

equivalents of the materials have been evaluated by

film densities and radiation interaction of tho

mixtufes and reference radiation interaction of each

tissue. Our result indicated that body tissue, heart,

bone and diaphragm are equivalent to 0, 3, 38 and

40 % of calclum carbonated resin respeclively. Air

chamber in lung was equivalent to polyurethane foam.

The tissue equivalent compositions from our data

were used for production of chest phantom with

tissue, heart, bone, lung and diaphragm in

conforming to anatomical data of male chest at 20

centimeters lhickness. The original bone skeletalwas

used for producing the mold for our bone production,

heart, lung and diaphragm were modeled from

polyurethane foam. The fiberglass production

techniqus and silicone moldings were used in our

production. The radiographic study ofour chesl phan-

tom in comparison with general chest radiograph

showed that radiographic densities of films from both

groups are not statically signiticantly difference. We

concluded that our tissue equivalent chest phantom

can be used for diagnostic radiography in represent-

ing man. The radiation interactions of our tissue

equivalent materials are within 5 % differences from

reference tissue materials which defined as orade A

tissua equivalent phantom.
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A survey of prevalence of

musculoskeletal disorders of neck.

back and upper limb in

wood carvers

Wanna Luasaiwong*

A survey using interviewed questionnaires was

carried out to determine orevalence of musculoskel-

etal disorders (MSD) of neck, back and upper limb

disorder in wood carvers at Tawai Song-fung-klong

village, Chiang Mai. Thirty five wood carvers (34 males

and 1 female, age 1S60 years) were interviewed.

The results showed that mosl ol wood carvers

experienced fatigue and pain symptoms, whilst preva-

lence of fatigue and pain in wood carvers were

97.14o/o and 88.57%, rospectively. None of wood

carvers took sick leave, as the symptoms were not

severe. The areas of symptoms, which were

frequently complained, were low back (97.14%), neck

and right shoulder (57.147o), right wrist (54.29%) and

scapular (25.2'lolo). In addition, factors thai may

influence the prevalence of MSD were working

posture such as neck and trunk lean foMard,
awkward posture (average 2 hours/set of work) and

high repetitive and forced movement of upper limbs

(7.5 hours/day). Three{ourth of the wood carvers

(74.29%) avoided the symptoms by taking a break

at work (average time 34 mirvset), massage and using

ointment. Almost half of the wood carvers (48.57%)

did not know how to Drevent the MSD. The results of

this study may be contributed to the guidetines for
promotion and prevention ot the accumulative trauma

disorders in wood carvers.

' rininnr*u' i a mrilri.:fi rmniin n nr;rnnfi nnr:rxnri
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pediatric nurses in Maharajnakorn

Chiangmai Hospital.

Warangkanr Bulthanom*

Nurse is a risk careerfor low back oain caused

by poor working posture, which may be the result of

lacking knowledge about good posture. The purpose

of this study was to compare the knowledge of

pedialric nurses in [4aharajnakorn chiangmai

Hospital be{ore and after good posture education

program. This experiment was the randomized

contol{roup, pretest-posttest design. The experimen-

tal group consisted of 17 women and '1 man

(average age, 39.8 t 1 1.27 years). The control group

consisted of 18 women (average age, 39.8 t 9.43

years). The experimental group was taught by the

"one by one method" while the conkol group was not

taught. The posttest examination was done one week

after the teaching program Paired t-test was used

for the data analysis compared pre-test and posttest

scores. ANCOVA was used to compare the

difference of experimental group and control group

and confounding factors. The results showed the

difference in knowledge between the two groups. The

experimental group's knowledge was significantly

increased (average pre-test scores 20.4, posttest 23.9,

p < 0.001). The control group's knowledge was not

changed (average pretest 21.3 posttest 20.6, p =

0.21). However, the age, education, position rank,

work experience and the one-year back pain symp-

tom were not significantly related to lhe knowledge.

Although the knowledge of the experimental group

was increased signilicantly, the numbers of the wrong

answers were 20olo. This might be caused by many

bariers such as the environment, nurses'duties and

time. Due to those barriers of learning, further study

should be considered suitable developing of

teaching method, media and evaluation.

' rininr*r*u'rli a srrrinnr unrnfrfn nr*:rroio-
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Outcomes of good posture

education program for

flfi rs ou"ufi u nqcnrn! z5at

Normal Six Minute Walk

Distance in Healthy Thai Men

Aged 20-30

Wanlapha Rrttanawaroonrat*

The 6 Minute Walk Test (6MwT) is a
common functional in clinical setting. lt is simple

convenient and inexpensive. The purpose ofthis study

was lo determine normal 6 Minute Walk Distance

(6MWD) in sedentary healthy Thai men aged 20-30

yr. Ten male volunleers aged 2l + 1.8 yr, height

174.40 13.10 cm,weight 65.60 t 3.60 kg, BMI 21.58

t 1.18 recruited into this study. The testing sessions

were completed within 2 days. During the first day,

evaluation of pulmonary function test (PFTS) was

done. Additionally, familiarization with 6MWT was

administrated for all subjects. On the second day,

standardized 6MWT were performed twice with

30-min rest in between. During the test, vital signs

(heart rate and blood pressure), dyspnea and 6MWD

were recorded. Results showed that 6MWD was not

significantly different between the first and second

trial (595.13 I 40.05 m, 592.55 + 40.06 m, respec-

tively; P>0.05). The mean 6MWD, PFTS and

subjects' characteristics. In conclusion, this study

seems to orovide the lirst evidence of normal 6MWD

for Thai males aged 20-30 yr. This result can be

used to evaluate functional capacity in patients at

this specific age.

' fndnnrl'liifi 4 nrrritrnr rnrndrrio nru:rmnfi n.
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The effect of water aerobic

exercise program to

cardiovascular system in

obese women

Wehiwsn Wesessmith*

The purpose of this study was to examine the

effect of water aerobic exercise program on cardio-

vascular system in l2 obese women, mean age 49.58
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+ 2.U yts. All subjects participated in the program

(45 min / time, 3 times / wk and 8 wks). The exercise

intensity was between 60-80 % of maximal heart rate

(MHR). Resting hearl rate (RHR) and exercise heart

rate (ExHR) were measured before and after

aerobic exercise program. The results showed after

trainning period, statistically significant decrease on

RHR was found (77.75 + 6.65 and 71.58 + 5.81

bpm ; p=9.9621. 41.o, ExHR was significant reduced

from 139.67 + 9.69 lo 130.25 +8.22bpm (p=0.002).

In summary, water aerobic exercise program could

increase cardiovascular endurance. This study could

be used as the guideline in developing the exercise

program for the obese or other groups that had

difficulty to exercise on land.

' u"nf, n:rl'u'rii 4 flir,rirlnlun.r irl-o nru:rnoin-
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A PRELIMINARY

ANTHROPOMETRIC STUDY OF

MALE CHILDREN IN

SECONDARY SCHOOL IN

CHIANGMAI PROVINCE

Weerapong Taechawatchareekul*

The purpose of this study was to collect the
anthropometric data of male children in secondary

school of Chiangmai district, Chiangmai province.

Thirteen dimension were measured in 30 male
students age between 12 - 15 years otd in 2546

academic year. The resuft showed that weight = 58.1i
+ 17.83 Kg, stature = 163.19 + 7.55 cm, sitting

height(SIT_HT) = 83.65 + 5.04cm, sitting eye height
(S|T_E_HT) =70.73 + 8.22 cm, popliteat height
(POP_HT) = 41.01 + 1.86 cm, buflock to poptiteal

length ( BUT_POP_L)= 46.07 + 4.45 cm, buttock to

knee length (BUT_K_L) = 55.60 + 2.89 cm, tumbar

height (LUMB_HT) = 2O.25 + '1.75 cm, hip breadth
(HfP-BRE) = 33.95 + 4.71 cm, scapular height
(SCAP_HT) = 41.65 + 3.21 cm, thigh depth

Vol.38, No.2 Msy 2005

(THI_DEP) = 11.73 + 2.37 cm, chest depth
(CHEST-DEP) = 19.79 + 4.19 cm, foryard arm reach

(FWD-ARM_RE) = 79.06 + 5.34 cm.

The anthropometric data in this study were

different from other studies which may due to
different of sample size and weight & height.

'rinfinrrziu'rji 4 arrtrilr nr s nryidr rio nu:rnnfin-
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The effect of traditional Thai hot

pack on handgrip strength

Sarunyr Chawalvisuttikool*

The purpose of this study was to determine

the effecls of traditional Thai hot pack on handgrip

strength. Fifteen healthy women age range of 3O-Ss

years old voluntarily participated inio this study. Two
different stuffing of traditional Thai hot packs were
randomly applied to all subjects. One was stuffed

with herbal (experimental) and the other was stuffed

with towel (placebo). Prior to the kneading, all
subjects performed a handgrip strength testing. Then,
all of them were kneaded for 20 minutes per session
with the heated traditional Thai hot pack at their
forearm. lmmediately by the end of the kneading,
the strength testing was repeated. The whole proce_

dures were repeated at least 24 hrs apart.

The result, statistically showed a significant
reduction of handgrip strength between pre and post

kneading (p.0.05). However , the reduction of
handgrip strength between experimenlal and placebo
group was not statistically significant difference.
Furthermore , skin temperature increase during the
treatment period was found in both groups.
However, lhere was no significanl difference in

raising skin temperature between the experimenlal

and placebo group. The mechanism of reducing

handgrip strength may be direcfly due to the thermal

effects and mechanical pressure from kneading. The
conclusion, the traditional Thai hot pack can reduce
the handgrip strength.

' rinfinurl'l- d 4 etlrirrntrnrxdtu-n nrwrnnfin-
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The Study of Response Time in

Female Elderly Aged

Between 60-69 Years Old

and70-79 Years Old Living

in Chaing Mai province.

Sasithorn Kerdyord*

The study of average response lime in

female elderly living in Chiang Mai. Eighty-eight

healthy female elderly volunteers living in urban and

rural area, consists of 49 aged between 60-69 years

old and 39 aged between 70-79 years old. The

result showed that the average response time in

elderly aged between 60-69 years old and 70-79

years old were 0.934 + 0.12 sec and 1.133 + 0.37

sec respectively. There were significant difterences

(p = 0.003) of response time between age groups. lt

demonstrated that the average response time of the

group living in urban and rural area were 0.950 +

0.19 sec and 1.1O2 t O.U sec; which were signili-

cant differences (p = 0.013). The study indicated

faclors influence the response time including age,

education, residence, occupational and daily activi-

ties.

Therefore, this finding suggests that proper

daily activities such as exercises and participation in

community activities could help prevent degenera-

tive change of information processing in elderly.

' rininur"u'rJd 4 R'rrl1ir1ni uri,tr ir u-o nru:rnnfin-
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Maximal oxygen consumption

in Thai boxers

Sansanee tapingkae*

The purpose ofthis study was to compare the

maximal orygen consumption between Thai boxers

(study group, n = 9) and sedentary subjects (control

group, n = 9) in Chiang Mai province. Both groups

were matched in age and weight. Maximal oxygen

ilfi rt lrilfi z nqunrnl zvt

consumption were determined by Queen college step

test. Average Mean + SD values for Maximal

oxygen consumption were 64.85 + 6.67 ml/kg/min in

Thai boxers and 60.56 + 7.22 ml/kg/min in the

control group. The Mann - Whitney U test analysis

showed that the maximal oxygen consumption had

no significant difference between two groups (p >

0.05). This study concluded that the maximal

orygen consumption of the Thai boxers was similar

to the control group. This may be explained by small

sample size, subjects in this study being as the physi-

cally control group and improper mode oftesting used.

z d,)' nflnttldrrilfr 4 F"rr;1il"rn"run rvrfru"o nnr:rnnfin-
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Effects of Cryotherapy on

Balance Performance

Sirirun Boripuntrkul*

Cryotherapy is one ofthe most common used

physical therapy agents to decrease pain and

reduce swelling during acute inflammatory period.

Previous studies found that cryotherapy possibly

reduce the nerve conduction velocity. Then, it may

contribute to proprioceptive sense and evenlually

balance control. However, it is still debatable whether

cryotherapy l.uly affects on balance control. The

purpose of this study was to determine the effects of

cold on balance control by using one leg standing

test stance test (OLST) in healthy young subjects.

Thirty volunteers aged between '18-25 yrs. (M=7:

F=22\ werc recruited into this study. The cold pack

was applisd to the right knee of all subjects for 15

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 not significantly different (P>0.05).

In conclusion, cold pack did not seem to change the

time of OLST in healthy young adult subjects. Thus,

cryotherapy may not reduce balance conlrol.

rininr*rfuild 4 m11i!ln1un'rr.rrirrie nru:rnoin-
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WAIST TO HIP RATIO

BEFORE AND AFTER 12 MINUTE
WALKTEST TRAINING

Sukunya Chuephoon*

The purpose of this study were to compare

the difference of the waist to hip ratio on 12 Minute

walk test . Fifteen obese female subjects, age 20-29

years old, participated in the study. They performed

the brisk walking 12 minutes/time at moderate

intensity exercise, two tjmes/day, and 5 days per week

for a total of I weeks. Changes in the waist to hip

ratio were analyzed by Wilcoxon Signed Rank Test.

The results showed that brisk walking 12

minute 8 weeks decreased the mean of waist

circumference from 88 cm to 85 cm and hip circum-

ference from '107 cm to '104.5 cm and waist to hip

ratio decrease from 0.82 to 0.81 . The decreases in

waist to hip ratio were significantly different at the

alpha level of 0.05. In conclusion, the brisk walk

training offers the potential to decrease waist and

hio circumference on obese female.

' rinfinur{uflfi 4 srrrirnr rLnrrdrl-o nnr:rnnfio-
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Energy expenditure of the floor and

treadmill walking at 0,

inclined +15 and reclined -15 degree

in female adolescents aged

20-22 years.

Suthrt Krurkaew*

This study aimed to compare the heart rate

(HR), speed and energy expenditure index (EEl)

between walking on floor and three conditions of the

moving treadmill (0, inclined +15 and reclined -15
degree). Fine€n female adolescents aged 21.96+0.69

years were recruited. Each subiect was randomized

to walk on any level of the treadmill and so-meter

floor walkway. The HR was controlled to be

absolutely stable by completely resting on a chair tor
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6 minutes. Then walked on the treadmill and/ or on

the floor at self-selected sDeed for 5 minutes in each

condition and rested until the HR decreased to a
stable stage. All data such as, the resting HR,

walking HR and speed of walking were recorded and

used to calculate in the EEI formula. The results

showed an inclination o{ the treadmill was the main

factor that influenced HR. soeed and EEl. When

compared the HR, speed and EEI between four

walking conditions as mentioned, there was signifi-

cant difference between each condition. The inclined

+ 15 degree caused a change of all parameters. This

was due to the forward inclined trunk during the more

inclination of the tread moving could cause muscles

of the lower limb reach more contraclions and

optimal work.

' fninur.iuiiii 4 aurirrnr unrndrl-o oru;rnnio-
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Effect of caffeine on foot response

time in males between 18 and

25 years of age.

Sunate Khamtung*

The purpose of this study was to investigate

the effect of caffeine amount 123 mg. in coffee on

foot response time (RT) and compare between pre

and post RT in 30 and 60 minute. The participants in

the study were 30 healthy male, age 18-25 years

and lived in Chiang Mai province. RT were assess

by lhe multi choice reaction timer. The result were

found that the differenl between pre and post RT in

30 and 60 minute of caffeine ingestion were 0.708 +

0.014, 0.659 + 0.086 and 0.631 + 0.086 second,

respectively. The study was found that the RT were

significant decreased in both 30 and 60 minute (p <

0.001) and significant decreased in 60 minute when

compared with in 30 minute (p < 0.001) after caf-

feine in coffee ingestion.

The result of this study provide a basic data

of caffeine in coffee on RT and led to further studies.

| -'t- unfln81luuYt 4 m.lJ'l?t1n1|l n"t1^lu1u9 flrultnftufl-
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The effects of baby massage on

fld ra ou'ud z nqvnrotr zsat

The survey study of physical therapy

infants of HIV- positive mothers students and teachers'opinion to

Supaw&n Sookmuang*

The purpose of this study was to examine the

effects ot massage on weight gain and motor

development in the infants who bom to HIV- positive

mothers. The 6 infants who born to H|V-positive

mothers and the 6 infants who born to H|V-negative

molher were measured their weight and motor

development by using Gross Motor Function

l\,'leasuremenl Scale (GMFM). The suitable GMFM

Scale was applied to each infant as the monitor for

development for a period of 3 weeks. Then, 6 infants

who born to H|V-positive mother were given 15-

minutes massage in daily weekday for lhree weeks,

the infants who born to H|V-negative molhers were

not given massage. Next, the weight and motor

development of both groups were again measured

in the 4,b 5h and 6' week. The result showed that

weight and motor development in the 1"'week ol the

infants who had massaged were signillcant less than

the 2nd - 6s week (p<0.05), and the 3dweek which

was the week before massaging, their weight and

motor development were significant less than the 5h

and 6h week (p<0.05). In comparisons of the weight

and motor develooment between infants who born

to H|V-Dositive mothers and infants who born to

H|V-negative mothers in the 1"'week to the 6'week,

the result demonstrated that there were no signifi-

cant differences in both groups. The conclusion of

this study is that the infants who bom to H|V-positive

mothers and were given massage had weight gain

and motor development close to the infants who born

to H|V-negative mothers.

learning in the major program

Sauwaluk Deacha*

This survey study was about the opinion of

the physical therapy students and teachers in

learning at the physical therapy program provided by

I academic institutes in Thailand. 836 ouestionnaires

were contributed to iunior and senior students and

teachers of all institutes and 475 corresDondences

(55.04%) were received. The contents of this survey

were emphasised in 6 aspects; area and teaching

materials, teaching style, learning style, course

management, course evaluation, and curriculum

conlents. Data were accumulated and concluded

which presented in percentage and mean of each

aspecr.

Results showed a good level in most aspects

of this study except the area and teaching materials

which was fair level in two institutes. The interesting

points were the amount and size of room, inadequate

equipment for practice in the lab. Learning style of

students was in fair level which exercise drill and

lession review before and after class were hardlv

done.

The conclusions of oDinion of the students

and teachers were in the same asoects. The

maximal mean value of opinion from all institutes

was evalualion aspect which presented the good

systematic and same standard process. The least

mean value in most institutes was the leaming style

of students about their intelligence and responsibility

in exercise drill and lession review.

' u"n6nu.t"* d 4 nrrilrnranrnfll-n nr*:rnnfio-
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Normal Six Minute Walk
Distance in Sedentary Thai Males

Aged 30-40

Hathaithip Yowang*

Purpose: The aim of this study was to establish

normal Six Minute Walk Distance (6MWD) in seden-

tary healthy Thai middle-age males.

Methods: Ten sedentary males with normal lung

function (aged U.70 + 2.4 yt ., o/oPrcd FEV l = 95.27

+ 8.89, o/oPred FVC = 102.00 + 8.39) voluntarity

participated into this study. Two sessions of testing

were required. During the first session, Pulmonary

Function Tests (PFTs) and then familiarization with

6 Minute Walk Test (6MWT) were completed. Two

trials of 6MWT were done on the second session

with rest in between. Before and immediately after
the end of the walk test, vital signs and 6MWD were

recorded.

Results: There was no significant difference on
distance between the first and second trial (563.06 a
50.73 m. and 578.68 i 39.62 m.; D0.05). The mean

distance was 570.87 t 45.17 m. Also, there was no

statistically significant relationship among demogra-
phy, spirometry, and the mean distance.

Conclusion: One familiarization 6MWT is required to
obtain a good reliability in sedentary healthy males
aged 30-40. Additionally, the mean distance in this
age is 570.87 + 45.17 m.

' rini nurl'u"rifi 4 nrrri rr nr ln r n dr l-o n nr: rn ofi n-
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Reliability of isokinetic peak torque
in knee extensors during

concentriceccentric
continuous cycles.

Hutsryaporn Mano*

The knee is the largest weight bearing joint in

the body. lt is also important in walking and running
which is a continuous concentric and eccentric

contraction. Thus, torque measurement of concen-
tric and eccentric muscle contractions were verv

Vot.3t, No.2 Mry 2005

important in evaluation of muscle strength. However,

lhere was a few study of concentric-eccentric

conlinuous cycles in the knee joint. The purpose of
this study was to determine the reliability of isokinetic

knee extensor peak torque during concentric-eccen-

lric continuous cycles. There were 14 subiects with

aged 18-24 years. The peak torque of knee extensor

was measuremented by CONTERX -MJ lsokinetics

dynamometer at velocities of 00 and 120"/ sec. There

were 3 sessions of testing with 1 week resl for each

sessrons.

The result of this study demonstrated that this
protocol is high reliable (lCCs = 0.85-0.90). tCCs

values for concenlric and eccentric in 60'/ sec were

higher than 120 '/ sec. The result indicated that this
protocal could used in clinical setting to measure the

isokinetic peak torque of knee extensor in concen-

tric-eccenlric continuous cycles tor evaluation of knee

extensor strenglh.

' fninr*r*u'rJd 4 mrrilrn,rrnl,idrfn nru;rnefi n-
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Anaerobic power in Thai boxers

Anotai Jumnongthai*

The purpose of this study was to compared
the anaerobic power between male Thai boxers group
(study group, n=9) and physically active subjects (con_
trol group, n=9) in Chiang Mai province. Both groups
were matched in age, body weight and height.
Anaerobic power in each subject was determined by
using vertical jump board. The average values for
vertical displacement were 56.00 + 5.96 cm. in Thai
boxers group and 56.1 1 + 6.25 cm. in conlrol group.
Anaerobic power were 8.l.7.75 + 175.70 W in Thai
boxing group and 805.77 + 126.25W incontrotgroup.
The Mann - Whitney U test analysis showed that the
vertical displacement and anaerobic power had no
signilicant difference between two groups. These may
be explained by using the physically active subiects
as the control group, insensitivity of measuring tool
and a small sample size.

' fn6nrrltuijd 4 ar:lrilrnrrnrn rfo or*rnnin-
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Comparison of hand reaction time

between distracted and

non-distracted condition in healthy

thai population aged 18-23 years

Adit Pomool*

The purpose ofthis study was to compare the

hand reaction time between distracted and non-

distracted condition in healthy Thai population aged

18-23 years. Participants were 30 male (average

age21.6 + 0.85 years) and 30 female (average

age21.3 1 0.56 years). The hand reaction time was

assessed in two conditions: non-distracted and

distracted condition. For the distracted condition,

participants were instructed to count the number while

the reaction time was tested. All participants were

instructed to press the button in response to the light

signal as quickly as possible in both conditions.

Reaction time was recorded automatically in a

computer. Data were analysed using a multifactorial

mixed model Analysis of Variance. Result demon-

strated that gender and condition of testing have

signilicant effects on hand reaction time- Male showed

a signilicanl shoder reaction time than female (male

= 0.348 + 0.046 second, female = 0.374 + 0.045

second. p = 0.005). Reaction time in distracted

condition was significant longer than that in the

non-distracted condition (distracted = 0.376,1 0.043

second. non-distracted = 0.32 t 0.029 second,

o = 0.001)

' rindnvrfu'rld 4 alrrirrnr rnlrdrriq nol;tYlnfi n-
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A survey of prevalence of
rvork-related musculoskeletal

disorders in neck and upper limb

among Ban Waulai's silversmiths

Ajchamon Thammachai*

A survey using interviewed questionnaires was

conducted in order to examine prevalence of work-

fli rs oriri z qunrnr z5as

related musculoskeletal disorders in neck and upper

limb among Ban Waulai's silversmiths. Fifty silver-

smiths (17 females and 33 male, aged 15-60 years)

were interviewed. Results showed that there were

78 percents of silversmiths experienced neck and

upper limb musculoskeletal disorders. Symptoms,

which were frequently complained, were pain, fatigue

and numbness, whereas the areas of the symploms

were cervical, right shoulder and right forearm,

respectively. High repetitive hitting, maintained in

particular postures such as neck flexion and prolonged

sitting (5 hours), working in prolonged standing

position (8 hours) were also reported by silversmiths

who had the symptoms. Symptoms were frequently

reported that occurred all the times (before, during

and after worked). Silversmith who did not report

musculoskeletal disorders demonstrated different

manner such as driving, working in sifting position

less than the others who had symptoms (4 hours)

and none worked in prolonged standing position. The

work risk factors, which seemed to related with neck

and upper limb musculoskeletal disorders were high

repetition, position while working and high tempera-

ture in working space, respectively. Results from the

present study have implications for workplace modi-

fications, care of proper body mechanics and educa-

tion to orevent musculoskeletal disorders in silver-

smiths.

' rinfinrgli'u"rld 4 arztittnrunr irticr om:trnfin-
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The effect of Traditional Thai hot

pack on hamstrings flexibility

Asaraporn parameyong'

The purpose of this study was to determine

the effects olTraditional Thai hot pack on hamstrings

flexibility. Fifteen healthy subjects aged range of 35-

55 years old voluntarily participated into this study.

Two different stuffed of traditional Thai hot pack were

randomly applied to all subjects. One was stuffed

with herbal (experimental) and the other was stuffed

IU
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with towel (placebo). The valve of the hamstrings

flexibility was evaluated by passive knee extension
(PKE) method. Then, all of them were kneaded for
20 minutes per session with the heated traditional
Thai hot pack at the posterior aspect of the thigh
(hamstrings muscle). lmmediately by the end of the
kneading, lhe evaluation of hamstrings flexibility was
repeated. The whole procedures were repeated at
least 24 hrs apart. The result, statistically showed a

significant increased in hamstrings flexibility between
pre and post kneading (p<0.05). However the
hamstrings flexibility increased between experimen-
tal and placebo group was not statjcally signilicant

Vot.38, No. 2 Mry 2005

difference. Furthermore, skin temperature increase

during the treatment period was found in both groups.

However, there was no significant difference in
raising skin temperature between the experimental
and placebo group. The mechanism of increased the
hamstrings flexibility may be due to the thermal
effecl and mechanical pressure from kneading. In

conclusion, the lraditional Thai hot pack can increase
the hamstring flexibility.
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nr:unnrt !rrim ur n'u ri onln!

166



?ltolltnfl Rnt: ltllu|lU.l ll,lll

noa $l -gtou

ili lt orJui : qcnrnr us4r

-,3ariari165u i ihrfi nr::huroir u Rhlc ihn:"1r
;-, zq ;'tto'r?l[:JuD-negativenaLqn: 10.] a1nI1Ll.lnn

- ,x
n'rfllur,'rlaulla{tf, aofl lln111fln:!ttfl tfl 0010n 1:01

t ",
rxu n1t[Yl.i!o: n1:q.tn5:'luanllo n n n1:[41:

:;!cdi
n,ru1n:1L anlto:l0 Lq q n1 01:fflufl:oarfl 0n1l

q:1a10 1 nlr,rfr i rA a o a annln'da,r n 0 a o::n'jl.:
qi,rn::f fi nr:ur o 16ulurio':ria': r':o ufucirr:n or u1u

o::d qi'r o rir r lriurar n fi nr: uti.t'u o:n r ulu:: a: t3
frrJord la.:nr:qrtln::ri nr:bi nnto lurulo 50 pg

-sttsiurn rilura=lornfrnr:lriruroc.:60 3oo pg

'lil,irriiudoobi nnrc lun:riqial:Jd
't . l1:o1rro:rlrnrilu Rh negative rufiaun"u

)-,2. rr:orfitilu D positive !fio weak/panial

D phenotype uri'iraroilanrafi o:rfi o:1fr ffi urkinrn

nrrnrilu D-oositive uoirfi odqlcior n ur n

s. rQlfirilu D- negative [n:tnulaiiunr:

n::qluciru D-antigen rlrriau

rn-nnr:uiur: nr,tc s"r rr r nliloiri.r riauua:

1.Ann0ao onu

1. Anlepartum administration

2. Postpartum administration

Antepartum admlnistration

Iouyr"r't!fi srifiuirnn oodu'{!'irdr u aonrr

riu,rra,rnr:rfi oarnT :lei t -zoz" adrrl:fi ottrnuitrtn
lfri ouna aer&uronrl ria o'rn::f un'r zg ddorddul!

nrrr rf, rro:non.: rri arfi u.r o. t % rvirriu rrqfi ::r1

rr nr rriudrn:rrnu'irnr:air'r anti-D laur:orriu
92olo n ! f, i1 n r!f, : o:ro r ::lqiu d.l or n 0".: n::f rra'r za

.- v t I
flll0114tUUor1l tu

Rh Immune Globulin 6ooc'l:

fi rJ:clatdodr.:\:1un:d hemotvtic

disease of the newborn

rJ:'ururo :srid'umi*

Rh lmmune Globulin l':o RhlG tilu concen-

trate lgc anti-D Lrunfln"oorntinrelttalnu yil'jr

urnl<iilrfi oriaouonxfio D-Dositive rjirrrrl t s mt

lraiouJirr ri uurir 16 ao"nr:nGrrr* 30 ml) oiarld

Anti-D ,11{'to 3OO pg yria t,SOO tU 6lorrrnr:nu-:r u'.r

!nn:u1n1:o0:lflua.lYll{n n nu to
.:

Rh lG L1-[11{1o$i1 cl u01 1,\u1 u rgunutgu1Ju']st

so mg fii:l:r-f,yrizuan":r rdaorr:n i 1nr 2.5 ml

fir6ar:ldlun:rifi vrr:n a".rfi or iior:rfl udr.:lo:u mr:n

u':arf:ruro:r6 oolo u:rlhirfiu 2.s mt orirrl:fid

hjqia u1f1ur:uro qir 1 rriud rirurvrqrun6akjr,rrilo'jr

ar uo::riryirl:!!liuuu o.n,i.urluor un::ri{a u

rfiutrl ua:1d nnto luluroria u rfiul o:LiilnvriHa

oiriuctruhqi5irilururoa.:t6rdtnria3ooFgr4':a

1,500 tu

Rhtc idlxd, irluaolen:60 ul:.r *:ndo rrir
z. -a a e

n0'rU (intramuscular) tll'lllu lldtllljljlJtnnfl aoollll

n dr l ri o rrir vr r .tll a a o ri a o sir fi lri uut r io trir vn.t

uaaqriaorirfi l rou:rn 5 tu (1 pg)Iosfi 15oo tu

eur:nld1aiHolun1: neutralize D-oositive red cell

lurlSmnr tz mt.

' nrnimnirirriuinurR6fln nru:tnnfinnr:uxnri lrrinurft16orluri



Eull Chiang Msi Assoc Med Sci Vol.38, No. 2 Mry 2005

riruuyrirdtrrYuairisu
U

rr:s.ntnaianr:ttn#riotlnri tflumrsr:nr':irnrrtorarwrnaiianr:unnri ri$rinsrdaris,ihi 0u5fim:rttruna?,1!
irltnaianr:unnd i':6tnaia firn::rLiruia nrunrnirl-a unrdrrdrI drduriarriu,rruiruinarirarisrntr l,rlrjraoif,ln1u
m:aT :drilnlrriou rCaa'rf,firrihm:ar:d irnirr.:na.nrdf,filri1um:nr:iu{r 6oil vf,rHnf,.ao,:.n:nr:Lnian.rnnnla*rnr;
d'.:rilriolfinrtif, lri 6rriunr:lrliorjr,:rrnrirqnior rolri1'riuurl!fi i'rd
J::rnnrorunnrruiioJif,lri urilir,r e U::rnn f,o :-

I lnur:ottint: (EDIToRIAL) ti run am rdri ra:r:r{r a lrvnr.lin ur atsniln rJ j dinrrriirn"rgllilrin
tnnianr:unnti i':frtnnia firn:irthu-r nrunrnirria niainarrrraaiirdurio*rioorrrf,runarrrd.riliriofirlilrnlrhsml
ui rf,l arr lia rfil ri arj::lufiira.rnrrun.r:iui'ari.irl*srfii

z. inuddlqu-u (RESEARCH o*rrarr, ,iur',no.urn,rrlio'anrldrr.rirdsr{olhfliunnrlflri, rirnaif,!r{ rioori
fu ;;r'irrnr:f, fi lrilurr:ar:orula

r. :ralutnnfiarxrio.rrJiriinr: nronrnrirfn 6rn::rrirric (ogi{Arnaia (sHoRT TECHNISAL tEpoRD tfi!
:ru':rlnr: ::andlitnnianr:n:rdrr{ol fiuinr: niornnianr.:nrrnrriirrin firn::riiru-n unil6ryrnia Inuuaa,!:run:r6!a
ri,:i6nr: {n:!anr:l;rnaiarir l nliuurfir.:uriri6rir :rl6rnr:ior:niua:ar qn

r. inui'Grinri (REvIEw ARTICLE) r0vrnalrirru irrraruor hllio,rla6a,:nirlnrronr" Crraun,:if,r:iudr
rhrrira:r:ri iqrrni uliru !fi tttlrioL{rfi aa?rln:"dr$urio.:rir.ii,:du

o. uarrlri'iJ (GENERAL ARTICLD lflutnnlrdii.rrnr:ronr:rnl'i:r:oddoltrlrioa risu!fislrfunnan1l g.r.:n
rirr.rrf,rh nao a

6' f iio {NorE) lilunall ia:ruirlcra,trli{una'ir{s 1 ua;io 2 $dinrrr:n:r-qian,irrY,irrdonrua":run"r6un
z. iornc (I\'{tsctrLANYl ,iuworrlrirljdrduria,rriufion:.tanrrd'r!inurnranialnr niu nrrinr:nianntarrni

ilnar nr:naurJcgnrnrldrrnrnrnajliusa: lirir
o' rnrrro6lu::otrinr: (LEIER To rHE EDIToT lfllunnlr:nrrirnr: niodrl irilulfinn'u1 lu1lha,r

rnnlru6,:l::rurGnr; trl'arrnn,:nllinr#l ua: ,t:aunt:nihnt,:i!lnl:
e. riaroodrr (ABSTMCD riu6arda.arlurnrrlfrrirnlbunddilnr.if,filr{uirllrr:ar:dr,r q

rirnucrircirfi ;unt:In;u!duoliu
I nrurdlf, i z nrnria nrErlnuun!/nisn'r'd'ro-':nqE n'uol-l:nlnlns nr:liriouArrn:f,'lifJlurlnulirrndsavir

dl*lY, tlrltjr'',rti"rrn:r:nirriunrrio-rnqr*-ln0ou-urrru-rufiauan.'lflul,rrnh5ru irri'nr{nrnrolnqufidryrth,i";;#;;
ud?[nu'tl'![]unn:1un!odr':minaru ]riaurJaudrn'rlosra LildnrnlhuirriuIfl1.1,:rirrioaulall linlnd,rnqr*ld

z' n'lofu 1dn'i:nrr*itr, a:orador:l'rrnrt rtrra 8.5x11 d'r firr{fifii6ar !itr.r:ar?irr::fi,jr.:u,r.rrin 2 !i?,r (2 spaces)
f il : un:l un:n"rfi lrirr n:yr i rard nrir ir riun n nfr

s. la,ior liin"rnrE",lna uu=n',*.drnqnrfluionrr l#u 1 uo"door.,,,ur.,u rirdlirfirar.i"irA'ry.oo,:ui,orrhn-runrr ri ar:liAr d a ua nm n Ar tiorir rflr dyr:r! n'ulr Erid
a Cafwil lildCoa"rua"ioanzuirri-ururlnara"ntrd.rnqu nrri#siud,rt,.'nrsau1ri6u,rar!ira'r alririrglu,r,ruu'u.;

ua:Iiiaun:nnrlfif,ono ialn!rarnrln:,c'nri, Imnr:, nia E_mait addr€ss no;riiuAonorrnor,.,r,Cun.,i";;r*"r;
s ixurili'llr.:"1 biilvrA'arjo (Abstract) yi.:n'r-u' nlue:ntna-lnqr* alrlurrlrjrfirl 2oo i,r Inuu {riu s n-rdaa-rd'liorl::ard a"roairlrasor i6nr: ran,.r:nrflBr uar6: f.Jdbii;lrlid lxey woro; lirfiu s ir
o. n.r:r"airairtu'aGo,:itr:.uinudfuoriutiril,rnrrirn:rnrr:r'# d,,ri' ,_r !nrit (tnrroduction) il:,rl6,riaqi::n.rdnionll65r lnr:finvrr ioquoviinr: (Materiats and Merhods)

| flo (Resutts)

r ilrroieo (Discussion)
r finf,n::uJ:vnrt (Acknowtodgement)
. ronst:dt,t3.r (Refsronces)

z. n:rii,rruiiuv'v lii-upir-a li::q un ri,rd ri- t o,:4lir'au,vriru
I nr:a'r'l6rrsnar:furio6o'r tidr':6rGl.rarairoiiurnrd .oorronsr:drr6rdrodrirario,: Iaald#rrntuuu s,.,pe.scripr

tan1ui0a21!UUr
g. nr:|'iar,"arao rlrluni Junlnu:enou

' nr:rl uau4i :rlnrnrjr:nor l{utnlirilnrn taulf,n::arr I urj! rio I m:rr rio t ualninio t : nrn. :rlriru lriltn.rnrirumrir lural snrin (3,!51 A?fli16uu
' nrrriuu birifl!r',)ltinir6lrial (tndian ink) ll!nJsalEoritdlvrnoalar:

l5?



rr:dr:rnn nRl:ltlt1rfl llu.llllll fld :s oriud r nqunrnl tve

' iroGurrJrJ lrif,rriuunlitir'thrn lif,r:r(nih1 u'11 ua:t{riuunlrllaii1n-u lii1!r.E-{: iroiuso rurl
10. nr:drunatrr:dlou-u lid':a'lou'uiuru z lanioriarnrffi:aill:unr!fi1df,ltrilra-':

lr:srGnr:rr:cr:rnninnt:u ndriuiflri
notsmninnr:unnd

anrirgro"griulli riodfi ri sozoo

In:n' d : (053) 945080n'o l?

In:.rrr , (osl) g46olz

Eflail : preyanat(glhiangmaiac.th

cirrurfilvi tnepdntt

unnlur*ldiunr:fifirrflrrr:etid {riruuarrrt:ld'iul:ar: t teir: riar:irturilr{ (Reprin0 i1!?u 5lt

nr:rinuronar:6x6.r
nr:riruranar'rdr':6r ltildnrr:"urto,:itl:r'llrrr4troi lvancouve4 ll'":dolrJd,-

tonm:!ttuu?ttEll
' r,anar.:dr,flrrr.in.,.l rir{inrririaanir o ar tilddol,iinrrirlnal rirriirwdrrnn'ir o nl bildCa 3 nuulnudr

atudn et at 1n'c6ut1 nr':riruda{irld uaaaioirrrru?t tanD! l0rdlq'rodr.:

Sorter NA. Wasterman Tl. Austen KF. Cob unicaria I r€lease Lnlo the circulation of histamine and eosinophil c'hemotactic factor ol

anaphylaxis during cold challenge. N Engl J Med 19761 294: 687-90.

' ranar:iriurr:ar': ua:i{irrririun{r }iri tl ! n'{ n'r o rir I
The Committee on Enzymes ot the Scandinavian Soci€ty tor Clinical Chgmistry and Cljnical Physiology. Recommended rnethod lor

the determinalion of gamma-glutamyl vansterase in blood. Scand J Clin Lab Invesl 1976; 36: 119-25

;.,
lonsttfltuururtEo

. e -4 4d,-' 6]vI51 !ndan!aJllt\!inutau? ll|!lll!n']0u]J
Oaler AG. Complemenl tttecnan]sms and Functions. Englewood Cliffs I Prentrce Hall, 1976.

' nri.:f, aii{iruriraraal un:iu i'imBnr: niar'rnrirlunr:titlu 1ririlui'li':otir':d
Bhodes AJ, van Rooyan CE (eds). Textbook of Virology lor Slldents and Practilion€rs ol Medicine and Thsir HEanh Scigncos.

5th ed, Baltimore : Williams and Wrlkins, 1967.

' rri.r6afi i{ir,ruririundibr!'ru.rl 1firiu!d'rn''rodr'!

Amencan i,4edical Association Depanment ot Drugs. AMA Orug Evaluations. 3rd sd, Littl€ton : Publishing Sdences Group, 1977.

' nlrdr.:rlrrtrunlnunndrlurri.rFa 'lririrvd'ldratir':

Weinstern L, Swartz MN. Pathogenic prop€nies ol invading microorganisms. In : Sodeman WA Jr, Sodemah WA (eds), Pathologic

Physiology: Mechanisms ol Disease. Philadelphia I WB Saunders, 1974:457-72
J< -' flsn'rwanru'ru,r'rufr6frlrirfllrln6 'hiri au n"l d'r a dr.:

Nationat Center ot Health Statistics. Acut€ conditions : Incidenc€ and associated disability, United Slales, July 1968-June 1969.

National Center for Health Statistics. 1972. (Vilal and h€allh statistics. S€ries: 10: Daia from the Nalional Health Survey Nol 69)

{DHEW publication No (HSM) 72-1037).

' nf.rf, o:rr 16au :rsJn{ 1firis!a"itr''?adr.:

Boueche B. Annals of Medicine : The Santa Claus cultur€. The Now Yorker 197'1. Sepl 4: 66-81.

' rrirflofilyi:ruil biri sl.J o-.tn"ra dr,:

Shatfer RA. Advances in chemistry are starting to unlock mysteries of the brain I discov€ri€s could hglp cure alcohglism and

insomnia, explarn menlal illness. How the messengers works. Wall Strs€i Journal 1977 Aug 12: 1 (col 1)' 10 (col 1).

ioralrn web site Liri u! d.rn"r a dr r

The Nalional Associarion for Proton Thsrapy (NAPT). 2OOO. "Background of Proton Thsrapy". (online). 22 March. Availabl€

hnp://www.proton-therapy.orgy'(TNovember 200O).

ioinrriulnl lrlunr,.ru ,liu,ioodif,lrilurrrar:i r0lioiarriu.iruirror{rituiliGnrm
u::oltior: rirxilnrit ldcriulc

158




