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(Types of Knee Prosthesis and Knee Function after Total Knee Arthroplasty)
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dfi a'nr* :uornsirraanltl 6 a Mobile-bearing prosthe-

sis d.ri tibiat insert fibiiodoudun"lrir Tibial base

plate Ioulfrnnr:udl Mobile-bearing prostheses

nnaan ul liifrn l'ru:rJon Polyethylene bearing sur-

tace rdud rdarimririrsfiautilu Meniscus'uo{

ria rrjr rfi rtrl rlr tfirfi dt an:;or u u:'r lniu o (stress)

::rirrfi rda unlrfi lfi rnlfsnr'o lcontact area) o-':riu

Mobite-bearing prosttresis 6i6un1(i6ndairrilu Low

Contact Stress THA (LCS TKA)

riorrjrtfi uaJsfio Mobile-bearing prosthesis

nnurjirjauoantiJu z lfio 6a Meniscal-bearing TKA

- -.'d ,-- Erost on

:5^'""-- \* 5:t:

\Effigj;

$nr Rotating-platform TKA t]:Ji Z1 6'r'fin

Rotating-platform u ol1'fi6 nr:vwul auia tdr:aunu

Longitudinal axis 1a':n::on tiUia loirir,: ornnr:d

Mobile bearing TKA nnoonululttfi anonrr!tf, un'fr

riu::r.r'jrlfi rria :ltnalrilnr:tniaurtan Polyeth-
l^ea

ytene bearing surface uufi ufi rfr 6utJ"un on Metallic

tay ira{ Tibial component lairiu n"lrirarilrffiilri

rio nir rfi uli Joint articulation fr ln drd uuia girrjn6

lrndu6nqiru dsorlr q ufi ua'r rir a: rir uaoa"o:r

nr:f, nniouao.:fi rriatfi ul no:nr;rT oololriatrir

lfis tfi uqior n.truiilnl'jr survivorship rate

lo'rriorrjrrfi llvilrfiq Fixed-bearing u8: Mobile-

bearing TKA rfutrirro n sir.r/ilr 6olrnnir g5%

nrnnr:6oorrzuntilu!?f,1 10 fl {utl'g
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uro.:nrrrirrl-,:f;:ra.r Mobiteb€aring TKA (Right kneo) |!n! Fixed-bea.ing TKA (Left knee) lud rudirnrr rn-oriar:jr
fl'.tR0nd'l{ (Bilateral TKA) (d:J't: Watanabe ot at. Internataonat Orthopaedics 2OOO; 29: j79-.j81)

4. Knee function rolrTonirrfiulrfiooir.r 1

4.1 In vivo knee kinematics

4.t.t t :uutfiuursfiit.: pcl-srcrificed

TKA, Pcl-retain€d TKA uos posterior stabilized

TI(Arr' rl

fi ,:ruio"ldruru:nn rirnr:6nurr:Jiuurfi tlu

nruunndrr::u'irlriarfr ur/'fio pCL nno"o a an

(Pcl-sacrificed TKn; uo:rfiorfil pCL lf (pcl-re-

tained TKA) rdalornufrdlal pcL lu:ianir n6

rir alrirfi o Femorat ro back rhlr.{fi nr:ore u r'.r.ir

:ionirrfiulfinrtid.r pcL rtu o:riruhii Joint kine-

matics filnn"r6u.riiardr nfi rurndu rrarrirzlfi r.:unr:
rni autr:laldordrleilrnnirriarfi It lfio pcL

o n o"o a o n a drll:fi qr,rr ui n"u rir ulr d ri.l:;l ir
nr:lf,::ut Posterior stabilized TKA usum r:n
nlUflu Knee kinematics loi6nir pCL-retained TKA

un: PcL-sacdficed TKA

ornnr:anurcirg Video fluoroscoDe ti:l.j,t

f] :"u PcL-retaineO ffn udir postenor roflback

ri,:n*fiodulurirl.r o rrir o3o alsr uoinr:rodouua:

nr:r lu:i o.: o o al pisfi rris r,rir fi un n oir,rl:J or nria r,rir

:J n 6 rilua rir,: lr n ndrr6a aoir n"rfirrior:irfinr:
rn6 altrJoir ulrir I nufi r a rrir r.rir un:1 o al n'afi r

rniroso 6ro:rrirln"rnr:rRdauza.roosleiafi rdo

fi nuluriarrir nG iht:-ro-nsn:nr:ulurolrialdr
:a!unu Longitudinal axis ?|ain:!on Tibia ilil!flu
:ln61u PcL+etained knee riu r,rlrr iqr uroinT:
ururo,trio|'1jrariuu Lateral side 1an Tibial compo-

A - , , -)^,nent slttonor.l01n1qn4uria,rriard1 n6fr rfr ofr uuu

Medial side 1an Tibial plateau 1: d en-e1

nr:roiaufi fi uoneirrt:lornrialrir n6lalfi rriolu
PCL-retained tfn riu aro rfl sarn lrot n nr:rq r-at

aroa::lirlu:.:6l1a.l Knee .stabilizers :alriorrir
rriu nr:fi AcL nnsr-qaan nr:fi u:.r6.1fi rurnrfi u}hu
PCL :cno:Jn-:Jr!:,tdnrta,: patelar tigament drira
oirriardrhfi nrrr.:ri'unl :Iyurfi ri'ryfi rfi oornnr:
rod a ufi fi orl n 6uufirriosionr slu.ria rrir rfi u ruriu

6arhlr'rfi onr:f; nr:alo,lfi rl"ariounaro"uol:(pre-

malure wear)

lhuiJ Posterior stabilized TKA n-lrlndauzan

fi rriafi fi orrrfi o':.ln61ua-nnr*:rriur6lrfun-:J pcL-

retained TKA rleia'nrr*rnl:rnduudfi fi nrulndr6u,!
n'r.rriarrirrjn6lrnn'ir pcl-retained trn a'uriiur.ro

mornnnln cam-and-post mechanism fi rirlrilrail
hilfio Posterior rollback lu Posterior stabilized TKA

loirrnnir PcL-retained TKA

rio uir o dludr uu do cir ur,r n'l ur n n i r n 6lul ru: rrir
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4.1.2 tiJs'uulfi u!x3fl -i1'! Fixed-bearing

tlac Mobile-bearing TKA

Mobilebearing TKA rirtilfFrlyaifrufi rfr!iis

oretru:ntrirrtu niatulrl Prosthesis mooet dfir

s'lru-sloi oulo-6dulrn nirriu orirll:fiorI rdo

riauirr o6': 90 a'tfl 1 n'tflllJu'! al unuriotrirlu Mo-

bile-bearing knee filloal un: ri o'l o t'rir lr n nir tiu

Mobile-beadng knee fi ri'uruuiur6arritt Fixed-bear-

ing knee"

trnnt:finnt In vivo kinematics u'j'lnl:

rod aur alfi rliolu Mobile-bearing lnee ki nonoir't

oln Posterior stabilized t<nee Io oR':ifiHadanr:

rndoufilolfirliorurnn'ir 6onr:fi pcl rT":ahi

u':ainr:to unu PcL 6i2 u::!:l Posterior stabilized

oesign r':alri turionirfi ecl triqno"eroan Mobile-

bearing TKA fio: Function tuioun"l PcL-retained

rxn lnafi dordrrfi utdtilu Posterior stabilized de-

sign riun".ln.:i Femoral rollback filrnnir pcL+e-

tained TKA lri'irdarrirrfi uilfuo;rflutfio Mobite-

bearing TKA l,lia Fixed-bearing TKAi3

4.2 Range of Motion

H irsch lls t fl !u:1' vh nr:n o ao:.j u asnr:airsl''91

$Ko.:nn u'lan Kne€ proslhesis tBljllnu Longitudinal axis lann:!9n Tibia UrlTibial component (A) Medial center

of rotation ,UDn Normal kn€e tr :.:anjl Femoral condyle 1,1&uaanufl:tndaul rnldrunn-': (B) Lateral c€ntor of

rotration 1,0.: pgl-retaining txe lr*:,:ar:ir Femorat condyt€ uruoan$nr,ndog1:Jntdruurir 1dr:r: q'eu nlgn

Banks & Hodge. Clin Orthop Relat Res 2004; 426: 187-193)
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arirrriau z -rl nrirbifi orrIuornoirllal4lIauir

mao::t'jr.: Pcl-sacrificed TKA (1mo) ttn! PCL'

retained TKA (1 o4o) 1u1l o&fi Posterior stabilized TKA

retained TKA ud! Pcl-sacrificed TKA a1nn1l0l:?0?o

I rw rnd o ultrria fri't ll1jlj Passive alnnr:6nur Den-

nis ttn!fl s15 rrr.rirbifi nrrrtuotnqirllo':ulotrir

f,{f,on1nn1:ol?nio u:.ll Passive ::Uirl PCL-

retained TKA (1230) un; Posterior stabilized TKA

(127o) Ltoitdalt.|iiu!tfial1u weigrrroearing position

nu'h PcL-retained rKA (103o) 't0ld11€ifosn'j'l Pos-

terior stabilized TKA (1131 ufir rJrJnr:rodoulxr

ra,rdaujlfi uarri.:sartfio non.:tdadoujro{luririiel'a'r

:-r rir r rin uci i rg'nr nr :'ir n-o nr : rn d aulrl r rfi odu

rrnn'jr1u PcL-retained r<n uaolhirriui'riftyur

nruuriuaulunr:nrr.rorul$fr Femoral rollback 10n

Pcl-retained rxn rdariorrirarlluri#:'r.rrirrrinlu

l nr:rlr fi o n::l oir.: j
lu:lo giu riardr rfi llf uluri triunr:rl-our

aanuu rileiur ardrdlndr6*nia nirls filrn$m

Io uronr:iour::ll allrtn:iuo anficialnr: !
ronirlrn rdolfnrrr:nrirfionr:leirl 1 ioiala4lu

ir Deeo knee flexlon tsY rriu nr:ri.:vilrfiuu nrnil

tcirrndu $sifi rfi u.lludrr nr:rnd ouh'rlurirr o-eo (1 i2") fid?ini:tfl6ouh.rrlo':riotrjrdllnn'jl PcL-

uuo 1 n.ttior-"auri l5a rh r:"1n'ilr uar uria lr':o
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rinfiwr rirulrqjriiuda rdr rfi rld.ri: aeir uaBrulr{fi

Deep knee flexion 1d6 6odardrriu tfio posrerior

stabilized designr6

4.3 Proprioception

PcL-retained tKn nnorour"lliiro:rirunll{
6l Proprioception 1 a { lio !d.t n.l u t4 a-j n r: d r st-e

tda.lornl nl al mechanoreceplor to{ tigament

adr.rl:fi orl l:nriarrjrrdarfi rt.rHabirfi o Neurotogic

degeneration aia pcL o-r lrriuniu lotti:Jirfinr:
nonn.tta,t Nerve receptors rJlnnil so% 1u pCL rla.r

osteoarthritis kneel' nr#nrrlrdal rfi oduluiirul a.s

Ligament Ianri? ur.ihrniuriurirhinr:lGalrfi uHalu
eiru Proprioception ::lir.:riorrjrrfi tlgfiodo"o pcf
unshi 0r"o pc L o on fu'lri an lr:n s::]toiurir'o a ri r.:1:

fi er r .r rui o'u rir sb.r qir^r ui r aidleiSl pcl-rera ined

rrn3 Posterior stabitized TKA 1iu'hifi n2,]ltlornoirln-u

luoirrRrrruenrn:nlrnr:nron!r rJnr:rn6 ouhr,,,
Joint position sense, Threshold to detectjoint motion

unrortlsrr.:t:nlun1fln,:ai1:Jl.[ Unstable platformre

uoirhuirluniilntdrianirin.urdulmn (severe

arthritis) Simmons !ro:oru:t titiir nr:r.jr ot-fr.riatfr a

!fi o Posterior stabilized rfn rir llrlt'ria ldriarrrJ
mm:n1unrrfi"rinr:rnd oulrr'ki6n.ir pcL-rerained

TKA

4.4 Muscle Strength

tiouu:rza,rnfrlrda:arrial.rir uriornnr:rocar
n:uui,ru:,:tto,:na'rrda:allianirnrurn'rnr:rirsr-o

l ud':riJwrnruarlfl Huang !!d!flm,:., finurnrrl
ucneit,:lal Knee musde strength *tirlaitJrui
kiil fotat condylar TKA, Low contact stress rotal-

ing platform TKA (PCL sacrificed) uo; Low contact

stess meniscal bearing TKA (pCL retained) atuna"l

nr:eirst"o 6 il lourfi riuriluo"olrdru:rrirru:,rio
linrrtxa.t Hamstrings !!n: euadriceps (H:e ratio)

rwir Liinruuqnsir,: la,t H:e ratio ::uirln'.1

nru fi,)lrnnr:rJfi uudardrii rau"ln,rinr: arirrl:fi orl firjrrfi ujduudanirriurnruua-.t

flfi rc qfufi 3 Rruruu rs49

,Lfl'tuna rn0'tnni:no&au[[1JU lsometric !16c

lsokinetic muscte strength rroirrlireid r:ld gu

rio rdr rfi ur i H :e ratio urnn'ir rd o rfi rl n"lourln6

rriurd lrrirnr:finurla{ Luring uocn ro fil !
n?1ulrqn0h{to,t Knee muscle strength ::tir,:ti fu
fi'lei5l Rotating-ptatform TKA rlf,r Fixed-bearing TKA

nrunn'lnr: ro"o z il losfi H:e ratio irirryirrir
0.76 |'|o:0.82 *rr,r:Y:t Fixed-bearing rror Rotating-

platform TKA eru ait o":.r

ollunuia,:.1a,rndrlrda:arriarrirlugr'r-hu
e,;L-,r.ofrl d uuria nir rff s rr ulurilu'lrjlu:rl ul:.t 16 ur riu fififi
nr:utorillal ACL (ACL deficit knee) duriluHn

rrornnr:douu:w arn drrurdoufi uorionir Io rtnr:fi
H:e ratio rfildutfu uaol firnr:d niilndrl rda

roria triroia,rrirmuu.ndut,donrrouoruriunrlol

rialdr Iourq r:luttu? Anterolaterat stab ity rda
yrorrrunru:.t-uo,:lo.triarrjrorn Cruciate ligaments

fi n no-q o o nl ft fi 'irr nr:ailo-fr..

s. uilirlil
nr: ro"or ilul-arrirrdarriruuri r-lr,rr

oonrrr.:16l:Jro $n:rirulrirl"rjraffi !r;nrhfi on::l
oirl1 loia drlfi:J::Ryrinlrlrndu qraao?irr 50

iJfidrulr riarrjr rfi r ltoinn:i:1:Jllriorur hiinnln
nr:rod a ulrrleiln o-r6l,rria lrirr::rrr6rr ndu
ao:lqrrnr:dnndaula,:fi triariourrnrdunr: rfr a
a@
Lr{I0'r u n1ild,t1u'L(i'o n o o ar uriut ar ri ru

nt:droio o:mnr:nnn-ltlfi xnee tunction filn{161,:

ria rrirrj n 61oir.:r nr': a ria u riu uonufial ornruma.r

rfiora.rrianirrfi alqio Knee function fi to-niirrfi llrr
uln?1 dr!d? uidun"rrlon-adu.1 6neiru rdu rnnfin

nr:l.irq"n1a,Jfi'ouurrldnr:aandrn-.:nruunsduli

enrr,{nr ur n',r nr:nir o-o ornooounr:ldlru,rianitfia

dtulrrslnrrrirm:r duuiiordr

tonor:dr.:6'l
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(Laboratories Testing for Syphilis)

'1 :6nt nrriu*

dl
-. < .j - t --

Syphilis lil l:flfrLRoalnlrawoYlL:urul'li

ln6ur fi 6unir Treponema pallidum rilul:nfiosiaYlrl

rn s fi 
'ln-uf ' nr:6 o ai a fi ih tirg ua I til uda o r::lr"t

5n:Jr-lurud': 6 anr:6osiaornurihlnn IoIrda

sn rr:n 6o oi oor n urril:l gnl r,*c'"ln::ri,tan nsn n aoloi

,*onr.nriu nr::-!Iofiq'r,ria HR o rinrriar nIafiorfii

nr:6ordorrirtrj' fi riJuSnarruorfi':fr vlrlr'r'rfi onr:

6 o siol:o 6ili aloi l:odrrrila ant<;r"raru:cu: " lra:

,duooln du r. palidurn trj Ri l:n tm= tdslluorurt

rdurrdo *n:hiaur:nrialoir af, Iiolr::r:orluria'r

rJ $ri6 nr:r-rlJlei' o-.r fu6 I i n r rr{zu *riinr:q:r o

,d a ur nrr6o tda rra: 6 0 or rL H a nr ::-n urdu

nr:er:ronro#oorJ$ri6nr:

nr:n:roifildul:n6S16 arr':far:Jfr r6nr:

i o ril nr oi'r nr:o:rorr o-': tda n1:01:10 DNA

Incnr:q:rorrIou6! ad

nlrrraonau*r,6'" T' pattidum IstusTn

:l::no!oirsJ

Darktisld (DF) microscopy

a-otsiirrfl ui#lflruru tirlqi'irr uo;rilufi

uauillunr:rrsntd a T. pallidu m uoirio:rosialorfi''u

::aunr:rflunr:u,Jndootntuun^u Iquofnl*$;

::Jjrr uo: nr:rod oulr'rrl al,do i6dfinrulirn'r-l

i-rflfi rilu*uru:no o':nr:6qdad.trtauGr a6ri':hinn

eirrdu rian:dfi:-h u rilul:nnfidl riul nr, io'r

atir,:t:fi oru i#fi o'lrlledrrd arfi u!n"ui66u u

Direct fluorescent antibody test for f.

pa,lidum (OF A-TPI

riJunr:o:raloutdrraufiua6siarda T pallidum

fi 6oonrnoir lrn:6aiufl.1 (fl uorescein isothiocyanats'

Frrc)ldanrrolr.tdalula':tlarlrnitlnru un:

,d.rd. rduoo.nl{olunsil Treponemes o:fi n"ntru

uauGroufifi iiruo a'r un6.rn"! T. pallidum 6t1i

rrauGro6uunrdo T. paltidum aonorntdaneil Tre-

oonemes dr-lu nr':o:raoir oiif,ioruhlrnn'irii
oarkneld (DF) microscopy rfi nriou ueifi:J::lusflu

n: rildo :r o sr :n-o n 4".: o r n uH n ui o o:. o,f a rd od so

ui aldi:-rnr: nx oirullaf riu'

i6 Polymerase chain reaction (PcR)

natrrar"ada T. patlidum lucr:riorT n"luaI

rdo16olorrnofi n pcn nnrirrnldrfi u$un{l46oriu

6l ufrr o fiodo; a'r ur:of i'lr uloioir orrrL'[rua:nrtt

dr lyrrlo dlutn r*d'fioolil rrsiu-'rkifi air rilui'l

rrot;gru un:fi lrr:itreia:fiolrlfi ri6nr:a:ld primer

rua:fi i'lnr: extract DNA uo nqir.: fru tlsioruhl al

iido:oqji'lrururda 1-s oir qiosir a ijr'tnlro ro

i6 Multiplex PcR (M-PcR)

,.ono.nrda T. pattidun a.ihxnruqhtfi ouHn

rin aiur: tt t s!!n'r f.:nu'ir aro lfi oor n rdaduloi

triu herpes simplex virus (HSV) r4':o Haemophilus

ducreyl 61fi nr:rielurqool:rofi a'trlr:no:ro,a'du r'

oatlidum, herpes simplex virus (HSV) type 1 tlfl: 2

'mururorrt6aq 1:{ grurslurltuo:til':luri

10



rrrflul flfinnr:tt ndriu.r'Ifiri

[az H. ducreyi lo lnr:ld primer l a,: rdan"l 3lfiq r
rrlriurrion:ro$rrdalun:rrrdurn-u 1u?.1si.:o:ro

rdur' Iouru'irnl l':rta,rrefl oso:Jo:add t o ar"r

q{oo*rarir,:otro

Rabblt Infectivlty test (RlT)

i6drfl urntarfi olunr:iiu rdoldfi nurn.rr
lq i l , ., -di.J- tr

Tulr:.rl10,1x0 tunltn0 t:nrnnn,)1a'l1Ju-ryl L,ttnuyl?l!

rfi aiornqia.tnr:iniro n a.l *o:ldlr nrlunr:rnoaal
^tnr:6o riauru laroo:urur.r or I filorrd6,:r ar u r6au1

uolfi nrrruarnrarulunr:o a:Jfr aooionr:6ordola.:

n::eiruusia:ql''l nrr ltrlunr:ro n ar oir tiid
rYruljlYlln!2D oNA PCR ', '"

nr:o:eonro dordruirn.rr6o rdo€fl f, a

(lndirect examlnailon)

ntrn au f,uant onnfiq'l riueionr:6o rda r
pattiaun iialitfroifliaa:i 2 uul 6a nonrre-

ponemal antibodies tta: treponemal antibodiesli Ioa
nontreponemal antibodies 6auau6la6oio phospho-

lipids uio uou6ua6sia cardiotipin gonL; rdalorn

antiphosphotipid antibodies hjleidrrnr:qianrr
6ardo6f,6a rda,:ornoroirdalunfir.r treponemes

dunio rdasfi odufi lriH nurnsia antiphosphoripid

antibodies ld 61fi nr:tdririr "nonsoecific" lunr:
nofra!yl1 antiphosphotipid antibodies lueifi rilu
.I?{nR'

Nontreponemal Tests

n1:nt)nullj nontreponemal tests ffio?nrra!

:rnron 6lfiu rlf,dr niunr:n:ron:0,: frl r s
dtururrn ua no'r nds-.l"rrnlqi#,: u:.rr n runrn
ua:rjSlrnrld rhlu"ur n rfldrir tter ?ra.rn1:neda!

rfluer'r rdun:doerunr:inur uanaln vDRL ltn!

RPR udr nt:n:ron1 nontreponemal tests aroLii6
enzyms-lin k-imm u no so rbe nt assay (ELISA)

flfi rt orilfi I nuuruu zsq

VDRL test

tOU LXIAUqt0UOA cardiolipinlecithin-choles-

terol r'i'r i A fi 3 It1 n":.J uou6l ad o: rfi onr:rnrl ncjn
A a \eiyrra,'ll.11l L6Iri?unaallnl::aridro.l,nu.tudl (100X)

^^r \-z : - -?tUSl:?i$l LO?l,'ltAUqU0OAUO lgG ttd: lgM UAt
rt-&q - F / -fi'ul1:oot'la tom{ tulg.Jfl 0m1y{[n; :1 tl,iaooo.t

nr::'nnr ruoar a a r.: arl o: lfiotfirir rnnfio nr:ylrbi6

rauiofi :rnnnr:ni prozone drilaudra6lrn
rfirr o a rjrrl:fiqrrrJ:rn4nr:ni prozone rlloi
lililorrin (;ounr1-2) uoyoror:ud'lci'loanr:l6aor,r

6:"r: uanornd VDRL zi,r rii n.rrreaa!fildor:ro

rir ll frur o-.rlun : fi d n.: fiu n eu rosyph i t is d,: o : qia.r

fii6nr:ro5uruuau6rourfil16r:frr nlTnof,a! vDRL

6ir filf,r o oo r o-a l rh'hl eiufi a ruu n i 56 arar
!{a!6un Cc) u1u 30 urfi o 

' uiononr:rril:J$fi31r

roloaln6rruri nr:rrrir titer donrrnoeauril
-:lr rurfi orreir16 aorln.r acrd riltr'H nr r nIo uii

VDRL

RPR test

i-ndrfl unrlrJx q n oiii vonL Iq ulduaufi o rou

cardiotipin ln6alliuuru,lriru Bn:!fi chotine chlo-

ride tlai elhylenediaminotetraacetic acid (EDTA)

rd anoriuqrounr:y1r arunaur,{6rruuyi u o: rirrir u rfi

R':unlcirro,:tau6roufi rrrt:unasad rdarlrrJfr fiiar
fiuuauhla6o:rfi onr:rnr:n rildu rhlfdruHnlgi
qir u nr r airlo lhisialldn a'arooyr::ari. t fl.trJ-r:n

o:: oleiti.: 6:'l !!R: r{ dr RrJr hi eian in activate [R!
nr rr:no:':oloin',rlurilo runru uo: irrru nr:
ylofra! nontreponemal tests 

s,t!!uu 
VDRL !t n! RpR

o:fi nlrbun:nrr,irrfl r;uoneir,:niutj durir
::ufl a,rmrAqrdo6fl fi s i6 Rpn o:fi nrrlbsln.irii
voRL rfinriau Iouranl:1u::a: primary syphilis uri

VDRL in?t d1[vt'trfr,rn'j'] RpR ni:yt1ri.l titer,ua,t

RPR test firdur6urri! VDRL darflunl:rnflo
ti,rrj3m r*rd anrrir 16 aorr slsod rislu'ru nlnnlo uii
RPRueiLirf, ufi fi ulrinlurior:Jfi :j6nr:rd oifi oda'

u
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i6 enzyme immunoassay tf,oo:ron't

Rou6llo6(io cardiollpin (EIA-VDRL)

lurir'tla'l:ttg 1970 i"n enzyme immunoas-

say (ElA) lio enzyme link-immunosorbent assay

(ELl sA) n n l lldo rjrl uuir ar unrlfa':l|fr lGnr:

4i{rr{urdanr:ifiaoul:n6il6r Ifnnr:ra':i"rd'

ordorinnr:nr:virrJfr ffi uuol*ou6rlufi io6o (fi x)

n-u sotid phase dl aroa:rilutt urln"ruiou n u trr nn

r3o strip rd auou6r o6rirrlfifiSurn"lrrou6rou

fil rinionl:tnet :Jfi ffi urlounr:l6ri antiglobulin

fi 6oonrnoir s utaulsf $a'r16rlfrl1srn:r ionr',-

oonAurrd,inrrrutdrLlaluslfi r"olqio:ur!:n-ulolo':l

n-rlnxlrtd Afitfiodu nr:tdruoufiro vDRL o:

fl"tlr1:no:li1 1r!au6la6tfio l9G ua; lgM" 13

Toorxnd Aooan lirur.ir u triu spirotek Reagin

tt testd' tilui6nrin:?i14'lltou6ua6oio phospno-

tipids Io u lrnfi n ete rd oldlunllsl:ron:a': liluiG

fi sur:nldnilto':o{fqlu G[aI:r|Iruundl 7l'l'i

no!fixtooiloi uont'tndrioii-u capture-s cardio-

Iipin test'1 dlldrfiq16 ao$ollflu solid phaselounn

a an u:-rlr:r tfi olflunr:o:ron:altd ao {l3arnIofi o

o'rrltrrtn:olr:'ir tv{M 4':n1:fl qfl a! rfr uurvirrilii

RPR

Jfr ffi ur eiotogical false-positive (8FP)15

uou6rla6oia phospholipids'lrjleirfi oornnr:

6orda r pattidun Ll'liu uqiu-'ltfioornnr:6otda

du ltoi lurrrl:n triurLrnrtiu, inrl:n, I:nairrr^T

ri1.r etrnfiJi or o tilunr ru qf ir.: nr l atr 
'r 

rr au6l a 6 oj a

phospholipids duloi rlrLinr:q:rorr uau6la6oia

phospholipids lrinalrnoirlii voRL uio Rpn

6rifi urrrriTir:Jfi fi3m Biological false-positive (BFP)

nt:q:loutttou6ladaioria Treponema

palliclum

rilnnr:n:ronruau6uo6siatda T. paltidum

-l
fr airlfi uor or gualnltslo!aa nlTcl't':nrltl0uel!0o

fi ,ir rnr:d rfl unr:n:roiuuiurd aifiadslnrlriluiil6a
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fl o o riufi air a n'ur ar ri 6 *sio : n drr fi ': rorr :i#lo5
nr:niaurduorniirfir ueiodr'rl:fi nru fi .:::6ntrla

'jrhjfi nr:roaa obila6iqothrirnr:o:r06fl fi s

loi.nn:: asr olnr:6o tdo

i3 Fluorescent Treponemal Antibody Ab-

sorption (FTA-ABS)

1du{nnr: indirect fl uorescent-antibody tech-

nique Iouuau6roufil #'a T. pallidum subsp. paltidum

(Nichots strain) dlrnd ouurraiuurir 16 aorl6il
fi o:sr:rorir u soroent dltiluer:dteYornnr:nn"onril

nonpathogenic Reiter treponemes luoo:riiru t sia

s ufi a rild''o uau6ua6eiordon{l nonpathogenic

treponemes 6u rir 6il rvr a ll uuriurr rirlririr uol6 rl u

firo6orli tirdilfirrauFrod aatda T. p"ttidr^

fio;a-ln":luou6tlul an T. pallidum subsp. pailldum

r uu r-i u*rir or nriudr': t a r eir ut fi uff Lite;r''rir :J fi fr: lr
aan *drliolcir u anti-human immunoglobulin fifio

anrn oi'r a F lrc d.r o:trl i':t uoud I o 6 fi i'tl n"l uau6 tlu

T. patlidum lJuttduudr trii'r ejruHaqirunfrot fluores-

cent microscope' 
7'u n:tinr:ql:rq6f,lisnrl6I:IaE

lurr:nu:no o o onl'ir fin lr lb *o:o rr rL 'ir rvtr:sir

rdo.rnrninr::unrul a'l lgc orn* fii::oiurl i6

les (lsM) FrA-ABS 6': rfluii*:nfi1der:rour

rau6!a6sia T. pallidum tiio tgv 1o uldrn"'nnr:

16rrn-riG FTA-ABS ltcio:rauuntfiorrau6lo6loa

ldoounrnqrfi rilurrauGlo6f irtrr;eia lgM"

i6 Treponema pallidum hemagglutination

1f ene1 uia Microhemagglutin alioftTreponema

palridum test (MHA)

ra'nnr:6arlruouGroulaIrdo T patlidum

subsp. pal/idum (Nichols strain) lrtn6aulu
rio16oo$cr.l rfi arirrJfr fi3urri'uuau6la6fi drrvn:

ludir o:rfi o:Jfi ffi Itrnr:tnrrn6irllraltfi otiaouol

iidrr ur: ft rir'rruo:m tf:rn rulr n T Pna riJrfi ffi fi

nrrrl': un:nlt6r lnr; s.l uoihitlnoduiunr:

cr:roifioduludrl primary syphilis tint6oounlrta':
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flfi ts qtiufi : rYuuruu z5a9

afio tgM " " 1ur6nu:noaoodsl#uo;6ordo

lru:od1un::rirur:or
!r o rvA
rlooriu'Lo"finr:rnrifl urqoo:rovnr6I:Indlda

i fr o d'al:o6il6 s Io ul.iTrJ:6u1 o,t rda r. p a I t i d u n
!,-ylauLtLl zu nl6rfln uTo f. pallidum memfiane

protein (TmpA) ornnr: ::rfiqn run.tfltoot.to EIA-

TmpA r 1Lirin?1e.Jh uacorr u'ir n^t.t: rfi zrl ryi.rn-li'r

r fi o a a r r n :J o a rulci :Jo a riuloifi nr :rl irlfrir r ni a.r FTA-ABs h:lnf14ifH6era:,irfi rufi aru!3:ir rriu

rr:rr:rrnfi nnr:unndrirdnri

doifi Lilunr:"no sordoroo: riluarraorhirff o rnr:
n ei r u:.rrhi iir tnr: (nonspecific a g glutination )

tdorarn heterophile antibodiesl t nr:roaa:tiid
arorfiozunfionarqolnnt:oot- 6io u d-ttli'.: u pipette,

rnnrsn:J:n riodudrrlrunnfi nr:dulr? uanmnd

I:o Lyme disease, Leptospirosis, Leprosy, ltntf:u
tta; systemic lupus eMhematosus (SLE) ororirlu-

sl:toi rorlsdd'nlrrl$ rriu otympus pK-Tp Iou
VAritrn14i5lulo ord'sy ii'nnr:fr rfi ol6ao$q{1n

^;^!loAo:J9i?ulroua lout an|Sa T. pa idum firlfrffiur
^!nrrraudrodrarrfia T. pa idu m'lu&iuazr fi o rj fr fi-t ur

nrrrnrsn eirralrio 16 ao uqotdrfiu riorurdurfia

liilun r:o:r o n: a.s dr r itr t'ur or: rd o q Io sldln':o,:
przt oo dr rilurndarfi ofi ldo:rorr,i 16oo rnrq:.ro

'n1tfiol0.Jllar,16!ou!uriordoqLro.]fild American
r f ..

Reo uross t€luttalfirualj1n L]111fi,t:roflaL RpR

rfi oo'jrriJu reactive syphitis riahirs
uanorniG TPHA uni vgA ua"r flaoliu

- ^ : ,zrJnlr nqglularLr {u 6a SERoDtA-TppA1,

r^16qlou rlifr y,l6i1ula rJ::rro{rJu lFujirebio Inc.,

Japanl Ioulinnr:to{nrrylofl oLntnai'roril rpnn
rra: MHA rrsir 6 uuor n nr:ro6 ol rr au6 rouri ar

T. pa idum 1jl,llfio16oe$o.0 rfll-lufio ro n oraufiif,
unuolr lb ua:n rr l,ir llrr:l a.:i-rdrfi ul ryiri6
TPHA tLRr FTA-ABS unt{ulu:rr]r primary syphitis
dr,r-- - ) ^ll lll Lo:! n't::nl'1 mn:tJfl ?1 t.t !!a;n.:trLtir lnt:
sirn'ir rrn-nes

i6nsaauurtto116ro6o{a Treponemal

Inulfuou6ror T. pattidum uia EtA-TmpA

lurir,:rei::slt ggo loiinr:rhrfrnnr: etn

m1frfi ao:rolr I pattiaum Iouir.ro'nnr:uornoir.rn-u

1:l lriu aioelisa Syphitise ldr,rn'nn't: competitive

EIA ii Captta m sypnfts d' ld'ua'nnr: indarect EtA

ar drhlir.inr:er:ron:0,:uia nr:o:ro 6ueiu rrn;ii
captiaru syphitis M ldq:rorruou6:Ja 6 T. Dattidum

Abbott Murex ICE Syphilis, Dade Behring Enzygnost

Syphilis, Bio-Rad Syphilis Total, Biokit Bioetisa 3.0,

Trepanostika TP Recombinant, Diesse Enzywell

Syphilis, Microgen Bioproduct lvlercia Syphilis,

Newmarket Laboratories Syphilis EIA ll, Omega

Pathozyme Syphilis Competition tra: Trinity Biotec

Captia Syphitis '?o'?s uiiudu ar r:nq:rofir1d'#.: rgC
a z .- :

run:/r5a tgM fi uo ri nilrir ur usi n;2fi o orrerh ua:

o rr l.t il"r tr r; ufl n sir .o fir-l'l

rfi arfi arcrrrltrlunrrrofl au r]oa:r-u6rfi nr:
zu6nrqd'r urrfioldo:'rorr ruou6r o6qia T. palidum

dulouorg"uunnnr5 chemituminescence rmmunoas-

say (CLIA) rdq roroaol L|AISON Treponema

Screen Iqu DiaSorin :l::rlg6o116* ro; ARcH|TECT

Syphilis TP Iouliuyr Abbott flfiiroIrJ-tnt3o

d,raci roiolo:'r ai r o:r; rio'o I r-l ar-6 fi a:ldn-r rir rr
Iotlaflr: r,rl'irfifl'rr h[agnrtidrr rrd.l Ldorfi utl

riri-r ere LLn; TpHA uonor ndtirinr:viorurlf
fiinnl: Padicle gel immunoassays (paOlnsy dulol
!3tiyr DiaMed :;rhfi Switzertand " " Iourn6au

firrio bead eiruuaufirourolrda T. pattidum rilx
TpN15 TpN17 $a; TpN47 dkiornrvrofin recomOi-

. i " ,^-nanr [tJ07t1ulnTU1nuu,ol-touao lu{: l,lIa d.tflr.j1
A -efranmnfirioluru 5 urfr arq"unr: uru to urfr

eir g toi a.lluraflr; o;rfiontrrnrrneil,lorrfio bead
V.

r ud'ura o'[u ge I card'Lul ru: fi rir'lrj rfi q nr.rf! fru
::rairr*au6la6n"luou6rau lfi o beao o:nnaragjd

fiuualroolu get card
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n1lnr2ol{1lro$A!a6ido!Aa Treponemat

IoutfiE western blot (immunoblot, lB)

i'sdrfl unr :o:rar,rr rra uGl a 6dir.r nr I air.l

oouruo':siauau6toueirl 1 arnnr:6ord a T. paltidum

Iorldrvrnfio geFelectrophoresis ua nl:l:6ul o.: rda
: -r t, - .j

aanqrr: i fnlrrana l :6ufr uu nleio;o n ri'r r

(transfer) 0$uttniu nitrocellulose tdovirnr:loaal

nir6il ii lB Rrrl:nfl:?n$un lgc ttd! lgM lei

i:l:rI0td*r ni! nr:ifiodu congenital svphilis

rda.rarnliriruau6:.-r a61u congenital syphilis

o;rir rJ fr fi3ur ri'u peptioes lo.:tdaloirundrlciqYal

ore-rnr:druHaduriudr "' lda.:orniidoroo;rff er

r.r o!?n a asJtd'n1 nrJfr fi3tjrriu n eir: (cross-reaction)

riurdan{r spirochetes 6u Ioutq r:lutr;ofifinr't

:iu1oIailifl Lyme disease

Rapid tests

u a n or n tq o:r o ril trin air I lrrir I oiu u dr

f,opiui{H6oloor:rofitr{Hnrir r'r':a Rapid rest du

ldoldn:'torr$ouGuo6ojotda I pattidum dleiruHc

t s urfi vrirfl uo6iu ro:iinr:rirs:ern hhiqrln:ni

rfi lrGrrialdria u usiorr rub un:nrr:.:'ir tyn:dr

niri6uror:gruIosn'rhJ drulrno:rirlrldn:ri
sia'inr: noilu rr':a tfi o ariu auui'rnr:qlrodu

toroeorficiraniuuarllS:ir rroifi fi ulrrnirnru 6a

Determine Syphilis TP (Abbott Diagnostics)

d,:1dr{nnr:6llIuIn: rIatn:r il35 30 lou

rrau6la6 T. pallidum 1u6iln':ar^t nr alr o;rir
A

r-lfifiSurriruou6ro u T. paltidum F,aauatnoril sele-

nium colloid ua'rtodauoirriruunlnosarLlrlf'rl3rrnr

"patient window- dlfirrou6rou T pattidum ai

o: rfi unr:rfi orJfr fi3ur rilurdudrro ': iidijruHa

ra'uuoor"radr.:roaau ts urfi au6l 24 d' u -sltil

o:rofitr'o':rerbslqo6a6il lurlr rdr'{nrs ro;i
R?',rtJ !1ql'lnl'l

lqnr:ot:rrn:o.latold npR un"ro:rofr ufu

raoiruiif,ir rnroi atda T. pattiaumlou n6a;tilu

TP-passivs agglutination l,iia FTA-ABS dout*.v'.od

vol. 39, No.3 Scptemb.r 2l}06

rir fl r fi rluoiruqirldiil u n'r'rtJ fl :ol n ueilurrlfal

$lhnr:arorirnr:q:ion:a':nr!ririu rriuii npR

irrun-r:iifi,ir rnr:ai I rda T. patlidum orirlt:fio,l
rloXfufia,rrJfr :16nr:nar urvi.!1diG EIA rilr.riiqr:ro

n:arrdororniorrtlbsl 10auar'{r;lu::u!$tn?Ja i

nr:6orda (early stage)a 137

nr :o :ro n : 4.t6fl fi anr,: 6I:Ia 6 rirv il
surnt:tf,oo

u o n or nBil 6 aol ar rr:n 6o oi olr': tl a ial n"uf,

rr:orsrr:nttfrr tr"rarrr:n6ociarrlnr:iltfi ao

ri a H 6 or riru.rior n 16 o otoi rd o fi nr:q:ro n:o': 6ili s

lur6oor-Grro yt l'ir fi a''qr:r nr:6 o lda iilfi sor n nr:

il 16 oo aoa.: lu:lu:u:n nt:o:lon:a16fi1641fi 6

VDRL d,lfl"aifilnlr inactivate 6ilriaurhnl:roEa!

uo:druHoqirrnda'toan::qd rrqisir u rj3l'r ru.:r u

firdulrndu ri:;nalrilnr:Hiottosr:?otri iorur

rrrflu RPR rirlu'rur nr: 16 a oloirrl d u ul rf iii npn

rfi a q:'r o n: o ':6fi1R slufi!-:or ol a fi q rda'tornt'{u'irfi

orrruhatlurirl primary syphilisa l'o rrn:lonlqi'jr

rilu active sypnitis uia'hj rioi urinrrfi\siHo6du

ifil6 nfiorr r iir o"r1aoa.l oun::ril1uunfil:orao {
r:uro Io r tawrrlurl:rrnslvrldfi:runlufl?1 xn

l o.:1:nrao {rff rdua dr.::lo tir" rt':{ilruroori

rrarfidfiordo Htv orn"rl A.?1.2527 6'r n.s. zslt

un : fi l urio: n o n r riu q''l rtoiil u.e. zs42 riJuciurlr

rrirEf,l6nleinfrlrrr tiJurlqrrcirurrrr:nqa6nnfi

rnldnr:nr:6osiara16$16srra:I:nraofa:ndrm6':niu

6o 6o siaflr'tr sfr riuf,riluua"n rjtnorririf,lis
rilul'infi riolr.irfi ouHaorr oiur:tr'{e rbitanr#o:fi

nr:6orda utv irrtfi okisldu'*'
rda.:ornnr:o:lon:ol6SlR surLl nontrepone-

mat test rs,r VDRL Ltn: RPR inlru'irtnr;dr tda

xqgl:'ro$!! treponemal test !1i11 TPHA tto: EIA

tdir-rnrrrinrurbifi nruhein'irnr:n:rnr :l vDRL

ttnc RPR 6iln 6ir? rl-rleiu o-'ttiururor:t6 aor nt s

uvi16':r 6uuifiroraltiJutreponemal test tdolorn
- t lr ]e

'Lrizu artnrl n:: u;l a.Jn15oo tr0 ?l'l [l4laaoYl lo:u

l4



2r:dr:rnrif,nr:[ ndtiu{'l ri

n1nn1:!3ninfi nlreJ naqriu rndu rJ3lrnrnr:
o:ro,irururrn 6 a5n ruoH ofirurnr:16 ooii.rulr,rni

lo"uiurrld treponemat rest Iourqrn; Etn d,l

uanarnocmr:niiidn"lrnioronroiln:r;rio-orluarG

loiun'r n r: dr uH n u'.r.i r ucr"r a r o1 a r dr u ri rtd'toirir

fiuriuau nr:rr u.:ruzu n 16o 6 aloi arrr:nrfirriorunyio
A9rta eiado arl,rr:lunalritroofloio r,"r,

orirrlrfieru rd ae:ron:al16 aozu-Gorn6i.r u

Aoot?ou:l1j treponemal test un'r rdoll-Hourn
It q- Lfr?50:?nq1 [ou !t'}^lalE:J']a.]nmunn|'a oorno:?06 nni.:

oi'ruiilriaoft (rapid tesr) rd aorunnEia.l.jrl rfio

nr:aiunaoo16aodo:ro un;rir TPHA a.rn

rnaq16 ao tdoruaor:.lriuor:firnr:roaarcirr
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Abstract :Stand to support a digital camera in taking picture from the

mlcroscope.

Somchrrt Suchaitanawanit*

Object: To design and construct the stand to support a digital camera in taking picture from the microscope.
Methods: Stand to support a digital camera in taking picture from the microscope was built. This stand consist
offour parts: a base, lhe legs, the arms and a camera holder. The base on which the microscope will be put ts
made of wood is glued to and place on top of rubbers. The stand has two legs. The bottom each leg is attached
to each corner of the base. The height of the legs is adjustable. The top of the legs is connected to each arm.
There are two arms of this sland, one is long and the other is short. Aftach to the long arm ,s a camera holder
that has a wheel to help slide the camera from left to dght or vice versa. In addition, the camera holder can be
adjusted up or down. The long arm is also made to be able to rotate so that the camera can be moved awav or
close to the microscope.

Result: The base of the stand is 40x40 cm. in size with two with two adjustabte tegs that the height can be
adjusted between 30-50 cm. The camera can be adjusted up or down and can be slide left and right in between
0-3 cm. by using the mechanical tool with wheel. The camera can be rotated 1600.

Conclusion: The stand will make taking picture from the microscope more efficient and convenient. Bu1chirng
Md Assoc Med Sci 2006;39; 18-24.

r'ir:r"c : picture, microscope, digital camera

'lmmundogical Laboratory, Central Diagnostjc Laboratory, Maharaj Nakom Chaing Mai Hospital
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Yd

lriai'ar:liunrrIn'l'llo't1l'lo'tan LLn:n1:nlunrvl

sia rdolrilutraruru n r: dlfl o n r:ilo vl"l t a I lAuto

shutdo\,r,n) 10nn{o'trirunryirioulfiru rnuddondal
g)a

fl'r 1:n$tJu:oulro"l tfi a tiaun dalrirlnrn o an

nrnrir adlqifin r*nrrt6raol:ru n:t6 uo16i

dqrou mrr:nfrtrhur unia ;lusilqirulj:un:l

ru si r n r nlqi u a n or ndlr f.l n o'4.: du"lrir olf sr lr:n

ri,r lnrnlu*luoirn dl g'tun?1 fl'tllr:nl olndo.:
. ta -Xnlu'l1?i !Oano.tll

t. nr:r-r.-ufi nnrnu!unrltq'otdalr,tianrl'l

16114flU

z. nr:ri'rsqqrr*n1 uf,o't a anrl{00fl1}l

r arlvr:n'nri

3. nr:rirunrnlounrloru ruI :un:r:

na firusroi rirhisrlr:nnorir anrnlo aldwrd

Id:n1:dluuofi'] unrfl qrtJtr.t lrardqialnr:'td

6nfin::urJ:cnrn

xarBrtqnr noo'ulur drrxru uwnor:ig

faa': rrurJfr l-6nt:notlunlfuao: I:ln urura

r:r,rrrrtuortiu rri firuolslodbi rdariluairarjriu

nr:lfirurrr qt'.: n dodrl:t6nfru
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Identification of Blood stains

grn. fi3r'r: rYurni*

1u,irurura,:ruarornirrnruyY{n o 16oorilu

6rio nn urufi rh n"r-ud qolunrair'lrldo:r onlnri li ao

uo:6rdura rd ariru a n,ir rijur6oor arlo: un; a'.:

arlrrnldrilurinSrulunr:rdalIu,:firf, urr I fioio.:

ar d0 u o c nnr ufi r fi o ru er rrir lfl urr-r o nr :nird u r niu

Iosarn'u{n$ :1a.ln:rr16oodrl:rnnludrfi ornor

l:iu Grurur6ao raurlonllnrroiu.rlo.s16ao :auflru
:au orn riJuriu ua narndo"nsnr: i"r,:l arn ro 16 oo

li.: nrrr;nri.u o n fir:: s: nn:fianrll or r6 oodlr
onn::yrrdufi ':ki riarinrnrirdd:urfl urjr:Iusrf
a rir.r 0 sl u n r:fr o: rir LJld:J:: n olnr:fior:urfi,:
rq6nr:nira,:n6drfi oduthr:-rnr:or:ron:rrriao
luriarrJfir.i"6nr:rfu n:r:.l ri aeor:i iunr rn
uaqionr:n:rofimri ua:n r::: n"o:lr-.r rJo i'arr.r a dr l
6rfil.rasianr: r nr an r*sll'610.: ri oo lciuri rrnr
nr:rfio rfilr a,: orrr nluiau olrldr* uurnr:
fn a"rln:rirfl un:rr d rda fir rilusir.

nr:o:lo nfl u ri o o uili qr rrriuo ould'o-,td

r. nrro.irrilur6osfiioldz', t:iii uenzi

dine, o{olidine, phenolphthalein, leucomalachite

green, ua: tuminol d,ri'#j$!od!fl catatytic test

Ioriii benzidine !!ni o{otidine o:lrial trqln,ir
uriinmldrmr:dsln.jrii phenotpnthatein Ia,
loucomalachite gr""n uonarnd benzidine |lat
o-totidine tinrilum:ria:llri,:6lhifi urJldniu ii one-

dphhatein ihflin'jl teucomatachite green o;riuii
phenolphthalein tia Kaste-Meyer cotor test (K-M

test) 6{ ril i-rfr fi u xildniur"rhJ lq u ir n'n nr: 6 o or du

peroxidase{ike activity to,: hemoglobin un;ld
hydrogen peroxide rflu peroxide rda reduced

phenotphrhatein dl riluar:dtrjfif,n n oxidized

o:r dsurilum:f,arlr,i

i6q:ro: fiue working phenolphthalein solu-

tion 2 1ruo n,:luor"rodrl rirurnl inr:r:Jdtuurja.l
a- ! ^1Jandlnnl$ to 3% hydrogen peroxide 2l,tuo u.ln

qr-? a drl rilun:ru16 aqor rfiof,r ytnralur.:ar 1o
- ^ ^-J-lt{1Yr ?fi.[ n?1 h 1: 5,000,000 (working phenol_

phthalein solution: ,.Ifi! stock solution 20 mL n-U

ethanol 80 mL; stock solution: phenolphthalein 2.0

g, potasium hydroxiOe Zo g, H,rf,rn:f, Zo g uo:rirnfu
1oo mL lliai louwreflux condensor oilri:tlrru
2-3 lr. o un::ri.: ar:n:ar u'l fid rdrH.:a-rn:i6n

rinriau rfi alfarilu reduced form !i?:of,mrfi rr'lflu

$",fiu;

firiuii luminot testu rlsurlrur:fiotrirl ld
o:roluarneurr Iouronr:rilurnrud#iu3r'rm
nir.: j nr:noaalldiidqliudr ur tuminol lJd
:.rirr nfi sl al'ir o: finrr u 16 a o or n rir r a ri d,:kin"ur:n
rfi ueiruoruJrirtaiTouirs r?iunfl urdaoi6oa{olr
fu;i f enir, :o r 16o :a s:0,: rfr :o r,ro' n, a,:dunio

Hfi riluciu riadrn"olunr:n::a6a lirrnrfi o:ro
o"a{fi o 6rocsr!r:nrfi unr:6olus'trto,:n:rrrdao
!-
irfr oorn:Jfr ffi u]xalriaonilrr: tuminot lri

z. o:eodtfl lrrfi ooargr:iuiaeYoie Ioui6
nrr immunology leiuri precipitin test lfluii rn:flu

' nrni:nfi6rrlarsni o olgu aarsni uriyrurn"ardurL.rri
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fif ilunr:vro aal n:rl ri a o rd'nnr:6arrau6la6rda

{rn-r*au6taufi orrl'ietur;ciofi'u a:tfi oot:nau

'durrr tirriiur6ao uusiostfi oBn!o:nouriulrr

u3nru:ausio::u'j'r':fur:aIeiradrItiaofi an-olqi uo;

antihuman 
"urum 

lu capillary tube oroo:ldii get

diffi.rsion lo ur aool-r a tirl16 aofi sn"olai uni antihuman

serum kilurqu z uqlda {o:.ln"ulirln"u rirrilul6oo

uglia! rfi q[#uol:n oult'l?Ttl,ti'1.:r o Yle'r z fi urau6-

rodua:uoufi tou6 nilu agar geFcoated plate xlltl!

niu orof iii etectrophoresis tfi oriluti'rbiuauGr.:a6
t-a I :

ua:uaudtou6lriru agar'[dt5rrlu precipitin test u

inrrrbs.: rr r:r:n1riH alr n nln:rut6 a o ul"':ion

rfiuliuru t o-t s il :rurYlo-r adr':rdaliiara':l"lddfi

a1q 4-5 fl-f:llai uo: o:trjlfH e lr n n"l 16 a ol a I so i
du j anriuhl

l. n:ro'ir lil*r6 o n1a:z lurlooriufiueJ

o5?n1u 2 {nl'r :6onr:ql:rnrl1|{tAa0:3!11 ABo

unrnr:o:rotdatt6u:Jtfi u!6t6 !a

ntnttantu tdaotcuu ABo uririo!6oeltro'!

n:uonr q!td2 treit!ou6tou [au6:lo6 u"'tn't0qlu

n:'r:l6 a ofu t:16'l m lJno:?ax1 a1:xr'i !6 aotri

Iogf iiinr:qt"'.id

3.1 Absorption-elution method' ndnnl:

6auauGtoulunru16aqa:o-un"tluau6uo6tfi o16srnt"u

nf,-ininfurdail1lila!fiorr io s6' ry uaufiro6

o:raooanul rlrtrhnlaloianiurio16aeruo't

?iono: a: ar I cl-r a rir I n:ru rd ao cir lrir rn6 o

16nriol go,i'rodrl16ooldunl (flarbottomed

microtitre plate) A, B |,!a; H nB a: t ruo rt a!fi

56's u1u 1-2 tl. oun:rutdoouliiflfir !fi anti A,

B ua: H arir.:n: 1 ruoaflurn A, B un: H orldtct-tl

1d1u moisture chamuer trluairfiu +'r uru 3-18 !tJ'

ornriut:r-r-o anti A, B un: H d'r dr'reirlrirrniariu

(+'") g oi, 16lrir rni ariulfrdrtrl nl rfi ulfl uqiriu

so uri s:riodrrn6ofi"'r rro:dr'lcirarirrn6orf, u 1n't;

suspensions of A, B and O

H rqrn: 1 ruo atuiiroi'u

ilrlrja:-rd so'q ts u1fi ilrlil
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rldrEirarn{ar Rotator r.['ru 30 ulfi om:i'lniil::al

rfio16oo$q.rFirunda':oar::af 1x +01 via $'ju.tt artt

i'nduo n or n o:fi u llld'lunr:ot:rorrnriti aoorn

o:r!16aqu{r f.:arlr:no"ou:la.:u1f,1unr:q:?orr

rri16ooarnrdurrloY

3.2 Absorption-inhibition method 1't0"nn1t

6 a uau6 toulun:rr t6 aoo:o-l lto uG I o 6 gfi q 16 tl r niu

irGrn':!J rlrhiuouGr-ra6ooa.rornrGllllSaulotj

rfi onrm-rndrrra.:tio16aouo':drGla':1nrlun"lriaun':

riahi6'rn{l
i6o:lo: n:ar slo-r a dr': nrr u ti aocir urir rni a

(0.857" Nacl) tfinfou go ei'r o rir.t td a oltilur n ao urir

(10x75 mm) g laoo 6a A, B $n! H $Raoi: 1 l'tuo

rA! anti A, anti B ttd: anti u fir6aorleirurirrn6o

lorrl 16 oorl o flu::oi'tlfiri arlrl vrosoln"ldor6oouol

udr o;tfionr:o'undl ::lrr* *

raaoudr A, B [43 H nnaof,: 1

j!6 ++1 Lilu
rrrao nrtdroiu

fridrlfluaruunfiria': z rr. riorfirlflu{riu a'l t

6u rororhtrl 16 aorl1uut-,':etl6nni'r f:un two{imen-

sional absorption inhibitions rilui'rdfi nrrlhrr
fr-r 1:nfl :'rnrl1[B116tau ABH ornor.tl rri a t]<nrr:

rir a q6 rir ar I rra:l oo ttou.du i l alnufr tilu 
"ecre-

tor loi) r6u 2% suspensions of A, B !rB3 o cells 0't1u

yrooourie A, B [s! H raaofl! l luo orldrn-:l

or"riilfluqnm4firia.l eo urfi ilufi 2,+oo rpm ulu

so iuri druHnnr.ti'ln{laa{t!ot6oouo't lou

ruf:rurfi srn-uaoonrIqIdldrirrniaurun"rarir't

n:r:i ti oe

3.3 n1tqt1ofi11rou6ua6 a rlal aIasi6

Lattes crust test

?fnrro: rrlnlltiaortulo 4 x 4 mm dlulll

s iiuuultiiuttaoi n, B rni o udunr t du floqirs

cover slio 16l O.oZ% suspensions of A, B and O

cells fi slide A, B un: o orrdr6l'! ldlu moisture

cnamuer d':li 6 ll. onr:oiunrilloltiot6 oouo't

aroldii microplate methode lou1f microplate

unuur.iustnoi
dn 3 ni'r u{rrGru o.s"/o

cells luuau A, B $n:

kilu moisture chamber
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flnru rnn'iiua dua6 *ou6 roua riloil+ruriluij

6r ufo l rfi r n:r r 16 a o ufi rtulifi a nry n fi r.i'a.: o"or :r
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:arfiro:u16ooriu "1 un;ufi a.rornnr:rfi o rda:rrio
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n:'lorlri16oqlfr.ralrnrfioniazunaurfi otd.. o-.:rfu

o:rr 16 aod uri.r riro:rir uinuro r*ar:r'Gl arr6 ao
rB , a ;- a, Iloonl'totlutn00Ytu. :lunaua u

1un:rifi w a nr:q:r ar r.iri o or a,: cr-r a drr 16 o o i
n ri rd o n o :l n"l r.li f, a r r u,ni o'qr-a J a.: iu,i r rihqia I
o:ro iu riuoYr u nr:cr:ro r iu:rrfiuudr6ularilu
riun a uso?r-r u ei al

^a I
16 ! fr rJ tta !in $1dnrn? ai n:r ! r i a a

tdo,rorn ri ao rfl uisrnn urufi rino,q:ro,nlto-lrn
)^ 2 ..Rniufrrnorto rriu ffu{al r Hri.l lnfiorJ:;o

ro',r6'ug'n fiandl ldafr lorldcirr l uuror.3u lir*oiu

d'rarir.ro:rl16aoo".lneirl uanotno;o:rofi goriir

rilq16aora o:un-r urlo:siaro,irrilueio.,"r'lorau.

r3onr:fi uorn qir o dru6 aoo"rn rim r,:.,*riun.,
r fiu r n tin r*r anr nl a I n:r r rd a o fi n ni66,: rilu
R.rrhrir-rEi,:i-rrfi !sr-rodr.ro:rurSooduagjn-r_ra'nuru:

air.r 1 ra.rnrtr16aooird

ti aoao

n. ld dropper ria syringe oo16ao s-lo mL

rfi ultirnoourirrialroudrfi a:aro un:isr:
n'ur6aou6.lqir r?iu sodium fluoride, EOTA, heparin,

lia potassium oxatate ioonlrdsfit rirlrnhjarrr:n
rlro"rodrrii,:ria.l:Jfr ri61unlufi eialfi usr"rorir,rlfl u).,ririiu fr riJutialriur::lor rirlrfi:.rhludaru.riuil
ru,i:r:o:rilumrnofi rirlfrio rd ae !ror usr n rirhiar n

urinr:o::orrirdao

l. ld cotton swab (nio lor*nirflr I f;llrr
:lx1o y4 xy4 or:rlfir) r!16oo fi,:o'r adrrr6 aqlf
utir sfinfi o nrunil"aI rirldluqa.rn::oru ria
uaaourYr ao rnrnaourYro"ruoniir6rdarhrr
d.tsr:?o

flfi tp oriufi I nuurau zslg

n:rur6aourio
a A^ z:n. fit'tuLfl09t7looau!u?qn tn!fl,lotzoylitu

,w a1 - * q , r, &: sutlonltuulontuLTuJ Llot l trtu.l:n 1fl.to:?0yl,ttu-[d
A e^ - ! e i,--fi:atuuo'1!t0ooytnoa unt .ttil-ln fluliai L$Lf o

:rljn ?,ooan yiold 
"otton 

swau tlrirnd'unlro j
tiqaan ttolld cotton swao 6n fi-lglrirnfutlro.l
liorilrr*1no-16urfil inrrrriaorilu controt sampte
A t 4e e ^ An,r swab yt,: fl 0{1du1i',: nfl zrfr o nrunit'0,: uu nliilu
fiannr;ortif uSarnooun-l Jo:lrnlrn a e urir oir u

onrhirfiarluraito:ro

1. n:r! 16 a ofi6q o dsrrtirlnr uld corton
,:L

swab rr{ln#uulro 1 rfiooan tLnsld cotton swab

5n durfior3rrruln ni6 arfililfio:ru16 ao dr swab

flslao'rlfuf,rfffiyrfi o r*nnfi ria,: uunldlura.rn::orE

uSornooufir oo r ny a ao urirri:aonrhdrfr arlr rr
si,tq:'ro or"r o dr,rrliu

I t. orrlriaofi 6oarifi rirfi a lfiftroaan
lSoqr"o orlrfiloan uun rfir.rfi arir.rdr u nd:ll-r,rnrr
'ldryar n::oru,riri a:qas

az. rda{rfi io:ru16oqdo a dsia,rdrlf
ufi afizr ri a ud o: r:::otuq l n:;or uui arir ri{ q:r o

13. o:r!rfi oqfi6qa dfilr:ruildu#ar 1#

cotton swab !:lrilnd"ullro j 16ooan un;'ldcotton

swao 6 n fur'urir n a-uy lr o j 16o u3rr uln a-r6 l.ofi hl fi
n:ru16oo fi .1 swao hiurilafiyrfi aunnfi ria.: uanlsilu
qa.J nrro'rD r4i a o; sr"ql fl: rlirrotfiin:rr16ao
ua; r3r'r rul n n'r6 u.: fihii n:r 16oori{o:rofilei

Iorn:!ua"r o;uXuir nr:o:rofi erfnrrrriao
usu i6 r-v test rflui#fioru,irun; inrrr:bar
s: o r n tta e:l q rir rfi an: d o;ldn:r o o-o nrro 

"-, 
u ri]o

run s u"r ar r:n fi o ; rtldlunnr ufi r fi o u,t qlci eh r :-r

nr:Er:r o fi ao riir hiri a or o.: ruu:crini abl utu ii pru-

cipitin test dld capilary tuoe rfu rilui# a:o:n
rirldiirshjun.: uo:fi orrt'[rrrirn-lii etectrophore-

sis 6,rriJuiiirrrrraldo:rirlilldluriarrjfi :rhnr:
yirl:.J un:riuar ausor'r t6anr:or:ro,irrilur6oqrta.l

lo:riu rda.: or n a'o :r cir or :,: o 6 r 5ur o ci a ul-r,wl o:rfu
n'::or :r o n ri 16 a o rd a o-o n: a,r or-: o dr rlrif a l n r ri a ufi
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Abstract: Reference Body Mass Index for Children aged 3-12 yrs in Private schools:

Retrospective study

Kingksrn Wongpang*, Nisarat Zaeleng* and Sainatee Prstanaphon*

Objective: To establish percentiles for body mass index (BMl) and to determine the prevalence of oveMeight

and obesity in children 3 to12 years of age.

Methods: This study was a cross-sectional study. A representative sample of 4,584 healthy children 3''12 years

ofagefrom22pivateschoo|s,AmphurMuang,chiangMai.Theywererandomlyse|ectedduringthe2005-

2006 school year. Body weight and height were collected from each school. BMI was calculated as the weight

(kilogram) divided by the square of the height (meter). BMI percentiles values are calculated using sPSS version

12.0 and presented in Sex-specific tables. The prevalence of oveMeight and obesity in children were specified

according to the 85b and 95h percentile from the International obesity Task Force (loTF).

Results: The 85b and 95b BMI percentile values in children ages 3 to 6 years are similar to those of IOTF-based'

whereasaftertheageof6'thoseVa|uesarefarhigher,especia||yinboys.Thus'the|ower|oTFpercenti|e

values produced high prevalences in oveMeight and obesity' After the age ol 6' overweight prevalences varied

kom 17o/o to 22o/o in boys and from 12Yo lo 2Oo/o in girls, with obesity prevalences from 15olo to 22% in boys and

from 4% to 9olo in girls.

conclusion: BMI percentile vatues are established for children aged 3-12 years in private schools These

esca|atingratesofexcessweightaftertheageof6inbothsexes,especia||yinboysarefound.Therefore,the

orevention, as welt as management and policies are needed Bull Chiangluai Assoc N{ed Sci 2006i 39" 2947 '

Keywords: oveMeight, obesity, private school, BMl, percentiles
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Abstract : Adsorption of radiopharmaceutical onto the disposable syringes
influence on activity administered to the patients.

Somsakul Thumvijit*

Patients administrated with radiopharmaceutical are frequently found to receive a lower activity level of

the injected radiopharmaceuticals than intended; one of the reasons is due to the adsorption of the radiopnar-

maceutical onto the syringe used during administration. The purpose of this study was to determine the aosorp-

tion levels of radiopharmaceutical onto the disposable plastic syringes used during injection. Our measurements

were performed in 3 different kinds of radiopharmaceutical 1) hydrophilic solution 2) lipophilic solution

3) suspension radiopharmaceuticals and TcOl-was used as a control. This study also assessed the impact of
the time that the radiopharmaceutical was stored in the syringe and the shaking of MAA mixture prior the

injection on the syringe adsorption levels. The results showed that the residual activities in the syringe used for

administration of hydrophilic solution were 2.43-3.54% and lipophilic solution were 7.62-S.4Oyo, respectively.

The radiopharmaceutical possesses the highest adsorptive onto syringe in a storage time dependent manner

was *-Tc-MM 
157. 13). The results also demonslrated that gentle shaking of the syringe prior injection resulted

in 54% reduction of the adsorptivity. These findings indicate that pre-dispensed IVIAA injections should be genfly

agitated and should be stored in syringe as liftle time as possible before the injection in order to deliver the

desired dose to patients, which will consequently resull in a good quality of images for nuclear medicine.

However, no special precaution is required for the injection of hydrophilic solution due to lhe fact it possesses

very little adsorptivity onto the syinge. Bu Chi.ng Mai Assoc Med Sci 2006; 39: 38_43.

'oepartment of Radiologic Technology, Faculty of Associated Medical Sciences Chiang [rai University, Chiang Mai, Thailand

ultul lun::lan6otr i rr u,:r un r ro o.i'l:r a.: a unr nfi rilu
nanocottoidr ar:dn:oralu'la -u (tipophitic) lciuri
ee'Tc-tetrofosmin, ee-Tc-furifosmin d,:ldn:ro
nn-urdan'rto' r,r!nr:oodrilun:g! andq urLro;lu

1?oUl (glass vials) lnfi 5Oo/o3 Jansson Un:nru:a
yruir finr:ooq' R1:fildq:?olo 6a \c-DMsA !rn!

\c-MAG.lun:luandour 3 ir"a ::mru z-.t s"/"

drrnr 1s un: 60 urfi Hoarnnr:ooq'lsr:rn*lirilu

nrermofi N !?trfi r f, oiirro6 uilfl unr:nrrolo 0

ldnr r ril fuori,r "slu: la.rnr:rns'1r",:f, Io u nr:
iu:J:: yrr ur6 a 6o rdr r r,r r fu ri o o rd olrier:LJ
ffi gr:1uoislrri oior nr: rirlnisrrr:n air.Jnr ua:

rhtJifi odsl:o1o" lunr:do srrln r'tirf, rr,rlfi o
I !!r
ll1 il:J ? lJ ?l U?'l ft?'] ttt,t t,t fi (activity) i -:h U'Lo-i!

ria s n'irfi roi s r., rn :r: sr :m #s:"1f, !r I dr un noodl

39



Bull Chirng Msi Assoc Med Sci

- I " q-'- ; ' "n::! anaqulu li1 t$!': tl'l ornl':Yl L'tl1f,11n n1u

fi:h u ua;1:l s-'r a iu r:deio n nlro rx a r{1n'ir fi rir nuo

ctrHnhiloinrufi iq n'rv{aonn

r.rio'u6rfi uur6ofr o:6nur 3lrrunr:qot'tl

a1:rniiy:-ie1un:!! onAqu1fr1d6o1fqiil1ti 01nnl:

fr 116lrur3rra':ldu{rfi tfi oldliluliorlaLl::tfi u

nrrlnato tni aul anol'llJ t!f':tn fill0{fl1Ttn(91':E
;a . re- ' rl 

'YIAO Lv9.l:J r0qa LU

inqrl:vaeri

Anul Sul oo{!fr']:[rtRl:.J i Lunr:!0no0
v,;

:uvilzunt o'ttuttlnlvlfl'l:a u [unr:u 0noo u'] LLfl tnll

rr drn::! ondq ueri oudolftiilr u 1unrfl J fr lG':ruo-:l

r o r rdr vrrirfilun rir u urtsr ao ffil to 6 lf z rr-ir s

r:l atl?flou

r. e-r:rnitirf,dldtunr:finsrfi 3 :15:rnYr

1.1 mifiior*fl 6ntoru1 d'r

es*Tc-MethYlene diPhosPhonate

(MDP) ,iru-lt{ 41 oi?od1n

*"Tc-Diethylene-triamine-pentaacetic

acid (DTPA) ,irulu t+ d'rodr.:

"e'Tc-Me rca pto lacetyltrig lycine

(MAG3) ,i1u?u '15 o"rotjr.l

t.z a-r:fi innalu5ocor ulubltiu

vol. 39, No.3 Scptember 2006

"*Tc -2-methoxyisobutyl-isonitrile,

sestamibi (MlBl) dlu? t+ d'radril
hTc 

-Di-isopropyl iminodiacetic acid

(DlSlDA) dl xu 't z d"rarir't

t.g en:fi fi n rual l'6 tilunr: ul r ua o a

""'Tc -Macroaggregate albumin

(MAA) 'i1l-[xu 25 e]"? a d] !

Control

'ge'Tco. (Technetium pertechnetate)

d1l-[xu 20 st-?a d't.o

2. n:;:i andourrr nrs6ntffolflra'rds 6r{a

Terumo

g. tnlo.osortfiuloe 1Do"e calibrator) firia

ATOM LAB i1-[ 100 plus

16n1tflflul

1. n1:6n !tr:13!1 rlood! sr:rnagiifilu
^ -Y -sn; l 0nqo u1 tJIUOA1,[O\:1.[

1) ?-o activity 1Jo.lflT ': Ltlfia't-rfifitoiutJ

(A,) lor1d oose calibrator ia u"ufrntrar 1t,)

z1 doar:rnoti.:f,lri{ilr u riufrn rrnr

riaudo (Tr) untnn"nio (T3)

31 drn:;londoult {o activity (A,)

riufinrrnrfo activity (T.) d':J fi 1

rniunnm fiosr: t":":t:tlt
<r---} syrlnge
rrl

,
T1

A2

TI

Ar

T2 Tl

Ae," A*'

Ioarfi r = r?dl A= nruu:'liti (nctiuitv)

r fi 1 *sol activity 1a'lfl1lltfrtilfr rx noreirl l

40



2r:.n:Ifftfi ant:mrndriudfi ri

4) ri't l.[1$! o{r6usinr:ood'lar:
!..y4a a & -lInflaln([ n:3:l0nflou'to't&,!u9auqnu

n'rfr't'r rr !!:,1iiix ru:dolfr.iilr u (A 
".)A =A e-r(T2 rl)p.6 1

.Ax'tft't'tu t[T{?100su a I tuntr! 0 nao u.1

nrr:lond,qur 5 ua: 1o or% rioudohiri':-hu [ac$r
ruj af rduofnr:o eqtllun;:r o ndo ur

flan'l:nngl

anr:iqr.J;rLr oor"rnrrrnfili.rdrio nyoro-

pnitic lln::l andqar rfi anoaaurr.rafi 6d:co'!
nrrrrialiu 95% 1e ' O.os1 riuirar:lnsitirjilrr*
nr:oor"lcirua:hiuqnEirlorn *.Tco' 

drfluer-r con-

trol

ra.Joo t14t"l!1 uytu7t (A!-,)

A = A /e-r'{r4-r3)

xlr ofr6u$i'n1:oor"unr:lun:rlandoor

o/o n1:n6i!10,:$1rln{nt!d - (A0"", i A *)X 1OO

s; irn:r:rirrEu:.triulorrluonqjr,:
r ar % nr:oof:.n a.: ar:m rFlil'ffi fi o cir,r 9 Io alf ofi 6

t-test dlnuori'lrr?urdafud gsz

2. roRa!zuata.r:ru:rrarfial:orilun:ruan

6o aroiarl3rur r*nr:oodr Io uroiur: ar:rnn'r:-.r'a

12

o

6

0

TcOo Tc-MDP Tc-MAG3 Tc-DTPA

rfinro.rnr:rnflri.ri

flfi:c of fi s n" urur z54q

nxle.Jr[r.0 185-370 t,leq n n",r lr n rfufi"llr'ar I o dlu
nrranio urrilurrar 't 0-60 urfi rir*r:rna"rt"l-etl

io'[ririrl r sJ ua:rrr a frduoinrroodu'lun:tl an

dosr

3. rosa:Jr{atannr:rldr ""Tc-MAA sia

3l'r runr:oodr.ilun::ua ndo gt IourcriueJ ,n.Tc-

MAA oi1 $:.: 185 MBq rs-inrnfulfar:a dh
nrr!onAoulrilurror 6o urfr $ocfir nr:rlJdr

6.09 + 4.81

1.54 + r.94
1.94 + o.8o 2'43 !0748

r fi z nrr?iuaerr a{r6uci'nrroqd',lun''!anaour',anfrT:miit:-r#riluan:n3a1u hydrophiric

nr:rnf,i:"rftrfio

3rrrunr:oodlrrnn,ir
lipophilic Ud!![1? d0Ufi

'"'Tco- lor se-Tc-MAA

inr:oodurrnfi ao (s7. 1 3%) ra3 rnn.jrnr:duarjrl

4l

iriurhdrpnrrefr6 1e . o.osy 1:rJfi sy



Bull Chilng Moi Assoc M.d Sci Vol, 39, No,3 Sept.mb.. 2006

100

80

60

40

20

0

TcOa Tc-MlBl Tc-DISIDA Tc-MAA

rfioto.rcr:tnfrti'rii

:rjfi r n:rr,{ uaol r o 
jr6uqinr:o od11lun:;l a n6o lrr a.: sr:rn arf.:f, d rfl uflrIn;ar u lipophilic

cl

ruolnr:rnagi.JAafiofi tiluar-mrn (s*Tc-MM)

r nro'r:lr:urarfi mrln frri{flo 4t n:;!an

6qursior:Joirdusi'nl:oq{'!1 a{fr11 nl'irfi rfi u l
-;!

"'-Tc-MAA fi trl oildudn1:go gu Lv{ 111{o'l tl [1 d']

': n a tA " Ioufieirurnfi':Yro!][1,[n':;!onoou'] (llJYl 4)

72.4O "/" it 60 r"1it lJfi:nl:r1l dlnl:!anioars'ur:n

norF 1 nltoodult;r'6r sa.az"r oilor:r'rfi t

EO

.::60

?40
z

10 30
r:ar (lrtii)

::JfiI n:r urolHalan:!u!r?alfi :rnibi.:'raE]lun::l andolreiar airdurinr:oodllalrr:

57.13 + 11.42

't .62 + t.41 8.40 * t.oo

42



n1r'r,rii 1 zu nro.rnlr11 d1 *'Tc-NIAA 
oi orf:ur run.r:gomt'[un:;:J on6o ur

n15tgg'l % nraoo{u % nreqodufiaora.r

u nt.: 73.09 1 3.97

5 ni.: 49.97 ! 6.14 31.63

to ni.: 33.28 ! 5.73 54.47

ior:oiflanr:fincr

or n nr:6n ur:.J3rr ruar:o o fillun::l on

iorrnnrr6n Terumo 1a,: d1:rn #ti.l f,vrsr g rfio
rfr u u n"lrnn'Tco.- n u,j r nr:o o ry-rdurirl o rusr 6 r,r
rnil a,: sr: :ln alfrGesornn"rl nn.Tco' Ioaar:
o;d1u hydrophilic fi rirqrot-r.irrird-:lnn.Tco un:fi rjr
riaufr ao sr: lipophitic idlooi'1lrurnnir"e-Tco,-
un:irir z.oz-a.ao% drsoonfarn-rn.rrruroruo
Jansson Llfl;n !' :rulru iltmooflla,i nn.Tc_

MtBl tta; s-Tc-Tetrofosmin dn:llandosr Codan

onc finir o ltdr '12% otr,.i.tri:J

rhu:'rl st:ultunags.Tc - MM firiroqq"!
. ) f -. - I -"sn (oLouufl1 57.13 % [rd!n100g=uiun;L rr nr
4..

fl1:au Lt*n5:LanAour :reltinr:rlrirar:riaudo
6.taoqn{olf!nr:6nurlo.r Jansson uasn $:a),m uitnlrooduljan MAA l1{nT3!ondosjr Becton

Dickinson f)tt1 sz.4"k ua:irir rfildun-rsr:a zilu
n:c!on6oururud i,Jr oqr-rr ao n.r s;"/"
dr rl rir ar:riaudo

ar: MAA riluaunrnulrua aururolrni 1-.1_

^;^5U l_tm) 0 \t lJ,w1l?1h ? flt, fl$a:3J LOn1flstofrfr?nt!uan

dolrlrnn'irrr:acnru drinr:rrtdrriaudoo:
rirbiar:rflurda r6 arfu:Jr ndu nenr:oodudfir
n::randorrlci

a Sd -
, nr:qnl*rfrrflufaIaornnr: fruGlruoil

6,: fi r{rurirfirJfif6nlu alunu nr:rldrn::ran
dourhiruiouni un:l arrr:nn.:rolrFrro:ar:
ln #gir -s1ri'r 

vir ri'urh 1liru anr:6nr*r icir ri r.: r:ru
ll10tt f1ufl.l 4.

cpJaranr:iinur

lunr:o:lorrrrrtsraq{firlodaf nr:ldar:

rr:m:rnniRRr:ulndriudnri ifi:c oriufi 3 n'uuruu 2s49

rnfir:-,:#riJuer:o:dlu l:mr hydrophitic lrj,i.trilu
siol::r-.rrfl ufi rqu rdorornfi nr:oodr'lun:rlan
6orrriau ahrilar: tipophitic fi nr:oodllrnn.lr
nr:rorisl or:rfi r: rd aso rtu 6i?udn noo"i.,lunrru u n

iour riru stc 
- tritnn fifinr:oo.iiulrnn.irrr:rfio

6uriu'lrinr:fr ,rl{uruuasri audoor:11 drntcua n
d&A,aoulnnfl i,l rr,{odrunosr:6ofi rn:r::andour
runcfir'lfnrrri u:.:r olsr:ln ar:-.rddfft u loy:-l
1n {r6 r r n"l oirfi oio.r nr trr n fi so

n r :i nr:fi n ur H nr as Rru niuiu* n: rf:rr o:
si a Srrr r o o,i'u rfi oh"toil-a I a rfi r 16 I fi rfl urj :;LL lr[
Lunl:? nqu llflna l,lj

ronar:dr{6.:

1. Goransson M, Janson B. Adsorption of radiop_

harmaceutical injection in disposable plastic

syringes. Eur. J. Nucl. Med. 1997;24:1059.

2. Hendel RC, Verani MS, Miller DD, Wackers FJ,

McMahon M, Cerqueira MD , et. al. Diagnostic

utility of tomographic myocardial perfusion

imaging with lechnetium ggm furifosmin (e12)

compared with thallium 201: results of a phase lll

multicenter trial. J Nucl Cardiol. 1996; 3:

291-300.

Bartosch R, Granegger S, Sinzinger H.Adsorption

of technetium-ggm tetrofosmin and technetium-

99m furifosmin on plastic syringes. Eur. J. Nucl.

Med. 1998; 25: 1333-5.

Jansson BA, Goransson MB, Agren BN. Adsorp-

tion of some technetium -99m Radiopharmaceu_

ticals onto disposable plastic syringes. J. Nucl.

Med. Tech. 1998: 26:196-9.

43



Bull Chlrng Mrl Asroc Med Sci

fir'ru#s1uo1jrr

Vol, 39, No.3 September 2006

fl1:9t:?0 fful-nzz IsruiG Flow cytometry

rrld qorrirv* ttov finttt:u dot:vga**

U NOUO

loifinr:6nsrnrrl#elliufiia.l human teukocyte antigen (HLA1 fi'll:noirt g lolravtr:I:orl'on::qnfrurfi't

l{ldnra!fialfio (ankytosing spondylitis: nS1 uuirinllnlviuf,g'rrurnril HLA-827 ri'rrfunr:s':rotda

hi"n:rlnnru;lal HLA-827 6.rirl::Iutdlunr:rir uifiooslti:} ulrnd n',:ot.o HLA-827 IquYr"xliltfii

microtymphocytotoxicity i6ddurr1ia,rrrarua:iso ua:fin:rodalfi '::runr:nie.: :loliuinerlioruri6 now

cytometry lqlr.tn HLA-B27 Iodd monoclonat anti-HLn-eZZ fi conjugated eirsnn:6ol**'l nr:finsrluofid

lairir air a rjrlrfi ooorn {rJr u fin:ruirtilu HLA-827 !?ndluxu 35 :rr ua:frtiju HLA-827 dlrii1ulu 48 :',ru

lro:rololi-r flow cytometry lourhl6aon:!6i1u 1fa si1 anI;-HLA-827-FITC/87-PE alnfl;duarfrllrili!

microtymphocytotoxicity test uuno1nrt* a-'l1oi{roi'rorjr'rrfiao'i1 ?u 53 ql"radr li fii\jrouorro HLA-827

lro:rnsiruii ftow cytometry f.l an'trar?oo'? o d'Nr6ao fiyr:rltfioljon HLA-B27 lgiH an:.lriuvltlsali'l

uailuql-ra drlr6aofiu-.itrir:.r:lrfio1o,l HLA-827 al:'layl! HLA-827 uxn'i'lulu 3:1u HLA-827 a:l dlr-l? 48

rra un:iel-ro dr.:16ao6n z:rlfitri oo{lurirlfiurJazunLitd'hinrlr:n::l'jrtflu uLn-Bzz urnr,Sa HLA-ez7

n:..t e.tnnr:q:rofiruiG flow cytomerry 1r*n.rn.^roo{od nl'jrrfluiifio:rotriirl rr'ralr:rhrl"unr:ot:':alu

.rtr:l::,ir uqi6rriluqia.:iiinr:fl:rofiuJuaYrui6 ro:!"rulun:ddHnnr:iro:r;r{noruroiaolni"r flow cvtometer

l:nr:rnninnr:ttnniritN'l ri zsnc; :g, 44-s:'

dr:rla, gLe-Bzz, Flow cytometry, Microlymphocytotoxicity

, u1luiilringrflrnfiinr:rurnr:t6 oo nroitrrrninnr':stlYlti nnstnnionr:ttnnri r:nrinlrfrIrriail

" numrnr:tfion I:.!'l'{urtnn!}t'1Tllun:li0i1uri nnsttnnugrsni llrirurn'uriu.tluri



lucrrnafi nfl 'r:wrYr?tliurlfl ri flii rl qfufi 3 n' oruu z54q

Abstract , HLA-B?7 Typing by Flow Cytometry

Warunee Kunschiwa* and Nlpapan Leetrakool**

Abstract

The association between human leukocyte antigen (HLA) phenotype has been shown in patients with

several diseases, particularly HLA-827 and ankylosing spondylitis known to be the strongest. Thus, the determi-

nation of HLA-827 status is a useful tool in the diagnosis of ankylosing spondylitis. Typing for HLA-827 is

routinely performed by microlymphocytotoxicity assay. This technique is costly in term of time and materials and

requires a great deal of experience. use of flow clometry has recenfly been applied for HLA-827 typing using

monoclonal anti-HLA-B27 antibodies conjugated with fluorochrome. In this study, 35 known HLA-827 positive

and 48 known HLA-827 negative blood samples were collected from patients and performed the typing. Atl

whole blood samples were stained using anti-HLA-827-Flrc/B7-pE antibody and analyzing by flow cytometry.

The results were compared with the standard complement dependent microlymphocytotoxicity test. In addition,

53 unknown blood samples were collected and typed by flow cytometry. All known HLA-827 samples were In

concordant. Among the unknown blood samples, only three HLA-827 positive were observed and 48 were HLA-

827 negative. There were two samples shown to be inconclusive result and need to retest. This result illustrate

that flow cytometry is a simple and reliable procedure for routine clinical laboratory. lt should be remembered

that reference technique remains necessary to confirm the few results found in doubtful resutt getting by flow

cytometry. Bull Chiang Mai Asooc Med Sci 2006; 39: 44-53.

Key words: HLA-827, Flow cytometry, Microlymphocytotoxicity

TEnstusion Science, Department of Medical Technology, Faculty ot Associated Medical Sciences, Chiang Mai University

Blood Bank Section, Maharaj Nakorn Chiang l\,lai Hospital, Faculty of Medicine, Chiang Mai University
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Abstract : Design Production and Application of Tissue Equivalent Phantoms for

Increasing Efficiency in Diagnostic Radiography Department.

Utumms Maghanemi* snd Kwanchai Rrtanrsthien**

Tissue equivalent phantoms for diagnostic radiography and radiation detection are important lools for

increasing lhe efficiency of diagnostic radiography department. Most of tissue equivalent phantoms are

normally very expensive and must be imported from foreign counlries. Thus, they were not widely used in
diagnostic radiology department for maintaining and improving the quality of seryices. According to thesa
problems our research project are aimed to design and produce the suitable patient equivalent phantoms for

supporting of dose reduction to as low as reasonably achievable for the diagnostic radiography. We selected the

suitable materials for production of tissue equivalent phantoms by using criteria suggested by ICRU including

chemical compositions, density, mass attenuation coefficient, mass energy absorption coefficient and general
physical properties. The XCOM indicated that polystyrene is a tissue equivalent material and suitable for rne
production of phantom. The thin plate and other types of tissue equivalent phantoms were produced in silcone
mold. The produced phanloms were evaluated and are well correlated in comparison with commercial ANSI

tissue equivalent phantom. The phanlom can be used for establishment of exposure technique chart for various

types of radiation technique. The principle of 2 kvp for every 1 centimeter change was applied and works very
well for our phantoms. The radiation exposures of phantom with varying mAs from 20-32 produced similar film
densities ranged lrcm 1.2 to 1.5 OD suggested that the technique for diagnostic radiation can be improved by
reducing dose from 10 to 30 percent and in some cases DAP showed that the reduction of dose are uD to 50
percent. Bull Chirng Ntai Assoc Med Sci 2006;39:54{3.

Key words: Tissue equivalent phantom, Polystyrene, American National Standard Insfiute Tissue Equivalent

Phantom, Technique Chart, Radiation Dose Reduction, Unnecessary Dose.

' Department of Radiologic Technology, "Department of Medical T€chnology, Faculty of Associated Medic€l Sciences,
Chiang lllai Univorsity.
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Abstract : Design, production and evaluation of multipurpose mammography

viewer.

Utumma Mrghanemi* and Kwenchai Ratanasthien**

Mammograms are radiograms with high contrast film for more details than other general radiograms. The

special viewer is needed for mammography viewing process but due to its expensiveness and must be imported

from foreign countries; it is not widely used in the mammography clinic. We are interested design and production

of mammography viewer in conformalion with international standard with local materials for cheaper price. The

viewer was designed to be used for viewing of both mammogram and general radiogram. Three silver light

lluorescence lamps with '18 watt 20,000 candelas per square meter luminance and color temperature at 12,OOO

Kelvin were used as light sources. White acrylic sheet with 4 mm thickness was used for reflector using i5
degree for left and right side angular reflectors. The experimental results were used for the production of light

source of the viewer. Main structures of multipurpose mammography viewers were made from Rberglass for

modem trend of design. Film holders were designed by using magnetic system underneath the fiberglass cover

to sandwich the film at all 4 sides of viewer, spotlight was equipped al basement of viewer. Radiogram can be

inserted underneath the side cover of viewer for about 2.6 centimeter at all 4 sides- The 35.6 by 43.2 centimeter

viewer can accommodate one 35.6 by 43.2 centimeter chest film or 4 of 20.3 by 25.4 centimeter mammograms

at the same time. The light intensities were evaluated after production to be approximately at 3600 candelas per

square meter with 4.7 percent coefflcient of variation. The comparison of light intensities between viewers has

no signjficant different in light intensities with 5.9 percent coefficient of variation. Our viewers are in conformation

with international standard and in comparison with general viewers they are able to significantly increase

visualization. We are concluded that our viewers are suitable for both general purpose viewers and mammog-

raphy viewers with international standard and can be used as multipurpose viewer. Bu chiang Msi Assoc Med sci

2006;39:64-70.

Key word : Contrast, Mammogram, Radiogram, Fiberglass, Intensity, luminance.

*Depanment of Radioligic Technology and **Department of Medjcal Technology, Faculty of Associatsd Medical Sciencss,

Chiang Mai University.
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Abstract : The effect of self-stretching and PNF stretching on pressure pain

threshold over the trigger point of upper trapezius muscle in women

Neungruthai Boonyoung* , Aatit Paungmali* &nd Todsaporn Pichaiya*

Myofascial pain over the trigger points of upper trapezius muscle is a common symptom affected most

female population. The home program method such as stretching maneuvers has been recommended for pain

reliei However, '\Mhich type of stretching technique is more effective?" is still inconclusive. The aim of this study

was to determine the effect of self-static stretching and PNF stretching on pressure pain threshold (PPT) over

the trigger point (TrP) of upper trapezius muscle. A randomized-controlled design was utilized in the study.

Thirty women aged 18-25 years old (2'1.60 t 0.69) were randomized into the treatmenl and control groups. PPT

was measured on the TrP of upper trapezius with pressure algometer. Treatment group | (n = 10) was treated

by self-static stretching, treatment group ll (n = 10) was treated by PNF stretching (agonisttontract relax

technique; ACR) and control group (n = 10) received no treatment. A series of PPT was measured immediately

(O minute), 5 and 15 minutes after treatment. Independent analysis of variance (ANOVA) and repeated mea-

sures ANOVA were used for data analysis. In the treatment group land ll, the PPT increased significantly after

trealment (p<O.OOl). In control group, there was no change of PPT (p>0.05) Comparisons of a percentage

change in PPT values between both treatment and control groups showed that PPT in the treatment group ll

increased by 28.96% which was higher than the treatment group | (24.04olo) and the controlgroup (1.10%). This

result demonstrates an effectiveness of PNF stretching (ACR) for reducing pain than self-static stretching and

control over TrP in the upper trapezius muscle. This study also demonstrates a specificity of the therapeutic

effect by pNF stretching and suggests for using as a complementary self-treatment intervention at home or

workplace for pain relief over the TrP of affected muscle. B'rll chiang Mai sci 2006;39r 7l'78'

Key words ; Trigger point, self-stretching, PNF stretching, pain' upper trapezlus

*Department of Physical Therapy, Faculty of Associated medical Scisnces, Chiangmai University
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a -^q,lnl nlT lnlnan1j :111\:n'18n11l?0n TrP

*a
a:r,iuirlnd'rurfl ouilrnilriJuiir (taut band) 6lrfi a
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-tf-

na'rulfiavft 3 nd (self-static stretching' PNF

stretching, controtl un;1d4fi6 repeated measures

ANovA LGuurfiuu pPT turir': riourrn:'n n"l nr::h vr

lun ii r nr:6n ur l6 ur riu Io u rir nuo::oiuria th rirg nr'r
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ririrgrurru *arn}Jfi:iu'{rqairca"rrtfio atpha-mo.

tor neurone i ar n rlrhin a'r l rdan a1u or-l un: no nr:
rnirsiro,: drnalndo;t}irhirfi onr:Er-rrlo:nr:
rfiooonq r5!d rfi o ar n nr: u o o-rr a,: n a'r r: rdo o rirflu

:: u!!?o1u'rll lilhifl ?1rilxl nrrilnxl ifi n lSurjre

ro.taonor6u Frp) aoa.rlei 6nm'llilqnr:rfi rlo11

i o r du ui lrir r nr :rn d oulr rr a,r n du rdo u n ;l-o oi o

qnanoud,rrRSrnrrltloriuulnfi orrirrnrfondrlrda
)\@
11lO:Ln',ttuoo?u --

fli:q oriufi 3 fruurau rstg

dr ni! nr:6n:crdriJurfi u.i nr:6n H1 ranl!Ha
q&t
Lul:urdq (immediate effect) 1J an t ! n'tTto n 611ri Ltra

arir.ol:fi er zuora,inr:iona'rruldaarir.csirrnruarilu

Ll: un:r siardar niuunr nr:hiru nr a,: nr:rir rioinur
lu:; uc ur r u-i rfl ulia'ir n"or o.r nr:fi n ur d a: r.tu6,: or:
ri r nr rfi n ur oi',: n rir r si ot:J uanorndLfluntrdnBri6

a v 1a' .| ,n'r:!onn'rutuamLl (upper trapezius) Lu[qv{1:nau

ar ar arin:rnm f .: dr.l or rr:.nirr t e-zs iJ o"ltiu

lunr:dnrcreia'borofi nr:r irrrfi auon?ruttonsir.]

ludrloru nairLsiratir.:fi rornrnru oaaoouiinr:
A,fnuriinr:6u1 ir lci: s uiarir nr:dnurlufer

-!,;^na1 tl.tooTn 5J [y{r.itfttJ

ufldl

nr:dnurruanr:r iuurfi u!:cn.ir,rn6irJfi .r

nr:6o n o'r ldaqir uii pNr lnnfi n agonist-contract
. ;, Irelax ua:n6itufr ?i1nr:ilona'rtrfiaoirui6 sef-static

stretching rr:l i r fi nr: uJi u uu:l a.ll or r oili o riunr:
:-lnrrri6n16l:11o6i? uu:nnq (pressure pain

threshold) lSrrruoonor6u (rrp) rfi lnldu niaa.ro

n ai r': toi'i r n r:6 o n a'r udo rto 2 iGrirllr-nr:iri?n
AdLn!!?olii9noLa!nod{ [o u lt r] n1J a n n't:r n D1n { o.t,:

'I rrl .! J ,0uLo! uaun?1 15 u'tyl u0n01n ?i!i1ni.:uo
- t^-

n fl lrLuo?D PNF stretchlng (tfl nun agonist-conkact

relax) fr Hneionr:oqto21sJt6u:Jxo!3r? oono[6!

l a r n dr r r do ri r 1 oiri a udr.: 6 n.i r i i s e tf - sta ti c

stretching ua:ndlollnl o"sriunr:iondurdoi-r

eNf 1rnnflo agonist-contract retaxy 61fi ;lRn-rzuo
.1 "!runl:u'ruo:nl*lionotn!n0ull1no o0ao01rf,uufruu

6r':l:: ?yrizu nr o.l nr:rir riqin:er rir u nr:d o n {r r rdo

tunr:rfi r:roi::6o riunr:iufl r'r i?n 16! xo (pain
_. ... j - t
rnresnord) nionol0U!tr?o{nd'ttJLua upper trapezius

luu,rervri.r

findn:':r :vnra

onsr.naimatatln arara "nfl 
n yirufrl$'o?r

irrLi aua; rf, u fl n: lr nr o"uirirhnr:niriurn:6nrrio'r
a &*
Iunt{u

77



Bull Chi|ng Msi Assoc Med Sci

mndr:dr{6.c

1. Simons DG, Travell JG, Simons LS. Travell &

Simons' Myofascial Pain and Dysfunction: the

Trigger Point Manual. 2"d ed, Baltimore:

Williams & Wilkins, 1998.

2. Fryer G. The effect of manual pressure release

on myofascial trigger point in the upper trape-

zius muscle. J Bodywork Mvt Ther 2005; 9:

248-55.

3. Huguenin LK. Myofascial trigger points : the

current evidence. Phys Ther Sport 2004; 5:

4. Kisner c, Colby LA. Therapeutic Exercise : Foun-

dations and Techniques. 3d ed, Philadelphia:

FA Davis, 1996.

5. Davis DS, Ashby PE, Mcoale KL, McQuain JA,

Wine JM. The Effectiveness of 3 stretching

techniques on hamstring flexibility using consis-

tent stretching parameters. J Strength Cond Res

2OO5; 19: 27-32.

6. Sady SP, Wortman M, Blanke D. Flexibility

training: ballistic, static or proprioceptive neuro-

muscular facilitation. Arch Phys Med Rehabil

'1982; 63: 261-3.

7. frn'R rnoua. e.tarainltflona-'l tda (selL

stretching) oio nr:r:16 uuu:Jnl::ail nr:ilnrr I
i6nr,6l:Jrooiruu:lno (pressure pain threshold)

rirr rulonot6t (rigger point) 1 a'tn f,-l tdorj'l

(upper trapeziusl tulnnr f l. nrnfinuf,

irurflrsq:!" fiar (nlunl f1fo) nrwlrnfin

nl1[]tYlJ uliYloro'uriu urj: 2547.

Vol. 39, No.3 September 2006

Sciotti VM, Mittak VL, DiMarco L, Ford LM,

Plezbert J, Santipadri E, Wigglesworth J, Ball

K. Clinical precision of myofascial trigger point

location in the trapezius muscle. Pain 2001: 93:

259-66.

Osternig LR, Robertson R, Troxel R, Hansen P.

Muscle activation during proprioceptive neuro-

muscular facilitation (PNF) stretching techniques.

Am J Phys Med 1987: 66: 298-307.

Osternig LR, Robertson RN, Troxel RK, Hansen

P. Differential responses to propriocePtive

neuromuscular facilitation (PNF) stretch

techniques. Med Sci Sports Exerc 1990; 22:

106-1 l.

Vanderweeen L, Oostendorp RA, Vaes P,

Duquet W. Pressure algometry in manual

therapy. Man Ther 1996; 1: 258-65.

Chesterton LS, Barlas P, Foster NE, Baxter GD,

Wright CC. Gender differences in pressure pain

threshold in healthy humans. Pain 2003; 101:

259-66.

Portney L, Watkins M. Founddations of Clinical

Research: Applications to Practice. New

Jersey: Prentice-Hall, 2000.

Voss DE, lonta MK, Myers BJ. Proprioceptive

Neuromuscular Facilitation: Patterns and

Techniques. 3d ed, Philadelphia: Harper & Row,

1985.

Ferber R, Osternig LR, Gravelle Dc. Effect of

PNF stretch techniques on knee muscle EMG

activity in oldet adults. J Electro Kines 2002;

12: 39'l-7

L

10.

't1.

14.

15.

78



2r:fl r:lnnfiflnl:|l n?itioinri

l{trgtUOUU

flfi:s qu"ufi : n'llra zsls

a la- | <A -aA^ e,,
nl:flnr9rurJ?on u::(.rfiryra rduo?DuT:13.1l{fl'l1l:8J't [u:n flnr]? 11't u01ufiT-neonn:;?1:J (Entrance skin

nr:d:srft ueirrJErrorYrfi nnn:vvrldfi rrf,ihudruifflNri

tt::o.t riouufiz* nac fufi fiuosrig**

iJnnouo

exposure) arnnr:drunl ytrli.:f,rYruiitr.rilIoasir.:sr:nr:nonoIodrlirs (simpte tinear regressron,

tdanrnrrralvr"uf,'ru'ir.r:Joo'uirfiurdann-!tjim i.rf,alnriounfiioloso:lcirrl:un:roarfirrora{iisirdu
nr:ron a,:ddn:grlurndor ronn:ride.i1un1:sr:?oRo:Jfl nrnudr,iruru g rndorr o.rl:rwurrrnsiunSuvri
n$;ur,rrsfiraqf r,1rifl ur a-uij a urrriu Iouio srJr ild ri'rsunial Fu Function Meter Rt\4t 242

lunr:6nsrdltoitGu rfi u:rH nnr:ri::rfiun-uoirfikiornnrrrirurr*orjrlir uqir uiirLol:.trr (Busnong; d,tldo d

Iorr"r}J ranr:dnurulirnr:rl:rliusi,li6dfiqirnrrrifionnrodoIn.iri6ao.rrr.: Iosfidrfatac.lla.t
nrr ru fion nro ryir nilr -0.7't%+2.gg rfiulril -t.sa%+g.61 nr: :; rfiu!3rLr nrir f,fi firrr,: rrirlt a.: 

-rjru

oirui6lr.rilrirogrilunr.s16onfi6iirrirdld,:rufifirniolioirdrflotornfin':rrunneiarrrnnir rr:m:rnRfiR

nr:ntndririxri zve; :c, zla:.

dr:n-s, fo:rfimr*i1fl, :l3mrui,:dqlnn::yr!fi fi rfrjru

nroizri.lffi nur nru:ttrn4tlornni !],lrinmfurouuriu

nrnirirtnnr:norfi lrooi n$:ir urar gqi r:urinmn-saourrriu

79



Butl Ctiang Msi Assoc M.d Sci vol.39, No.3 S.ptembcr 2006

Abstract : Entrance skin exposure estimation with new technique

Banjong Kheonkrew* and Sunti Tintanai**

This study aimed to propose a new technique for estimating Entrance Skin Exposure (ESE) from

radiographic procedures using simple linear regression equation, This technique attempted to find out lhe

relationship among exposure factors with radiation output from x ray generators measured by a special

newly-designed computer program. The study was performed at the Department of Radiology, Srinagarind

Hospital, Faculty of Medicine, Khon Kaen University. The output exposures from three x-ray machines, whose

qualities are regularly controlled, were measured by the Full Function Multi Meter; RMI 24r. fhese data were

comDared wilh the traditional calculation by Bushong method. The results indicated that lhe error from the new

method was less than the one from the traditional method. The percentages of the enor from both new and

traditionaf methods were 4.7'1"/"+2.89 and -1.58 %13.61 respectively. Therefore, it is recommended that the

new method for estimating ESE should be an alternative for a user due to its more accuracy. Bull chirngMri Assoc

Med Sci 2006i 39:79-83.

Kevwords: Exoosure rate, Entrance skin exposure

' Department of Radiology, Faculty of Modicine, Khon Kaen Univer6'ty

* Deoartment of Computer Sciences. Faculty of Scienc€s, Khon Kaen University
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Abstract : Confirmation test to i dentify Penicillium marneffei and Cryptococcus neoformans

in people with HIV and AIDS patients in the upper northern region by culture

Jiarsnai Khrntipongse*, Por[thip Khemngern*, Wirat Nirarut*, Somchai Kanchanaprakarn** and

Suwal€e Chomben***

Objective: To conduct the confirmation test of Penicillium marneffei and Cryptococcus neoformans in people

with HIV and AIDS patients and to find out certain measures that enhance the potential of laboratory staff in lhe

upper north region in identifying the opportunistic fungi that exisl in people with HIV and AIDS patients.

Material and method: Collect the samples of the gS cases of people with HIV and AIDS patients in thr NAPHA

Project who are suspected to be infecled by the opportunistic fungi.Culture by feeding on Sabauraud Dextrose

agar and then identiry the fungi's colony by biochemical reaction.

Results: 97.85% of hospitals in the upper northern region use slide examination to support the fungi examina-

tion in people with HIV and AIDS patients.Yet, the results cannot identii/ the species of the opportunistic fungi.lt

has been discovered that 95 samples can both find and cannot find yeast cells, hyphae, and show the result in

the automatic reading machine as culture positive, but the result from the AFB (Acid Fast Bacilli) examination

tums outto be negative.The samples were collected from 68 community hospitals and 27 center hoapitals.38.9%

were sent for the confirming test examining MAC and 61.05o/o for the fungi infection.The result from the cutture

method shows that 31 cases (32.630/0) arc infected by Penicillium mameffei. 5 cases (5.26%) are infected by

Cryptococcus neoformans, and 3 cases (3.15o/o) are infected by Candida Albicans.

Conclusion: From the rate of fungi infection found in the samples, the examination through the culture method

is the best method in finding and identifying the opportunistic fungi lwhereas the automatic reading machine

cannot give the correct resultl. This discovery will be beneficial in examiningthe opportunistic fungi infection.The

cullure method can be donducted by hospitals if there are safe instruments such as Laminar flow. and the

laboratory staffs have been train to perform the cullure method effectively. As for the hospitals that are not yet

ready, there should be development in the related network and a system set up to further or forward the samptes

more effectively. Bu Chirng Msi Assoc M.d Sci 2006; 39: 84-E7.

Keyword$ Penicillium marneffei. Cryptococcus neoformans, upper northern region

Disease Prevontion and Control Office lo,Chiang Mai

Srisungwan Hospital

Nakornping Hospital
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Abstract : Genetic Variants of Plasma Cholinesterase
Thai Population

ilfi rc ori fi : n"uuuu z5tg

Enzyme in the Northern

Wsrrnee Jit-Aree* and Sukrapee Inseeard*

Background Cholinesterase enzyme activities are mostly used for pesticide exposure monitoring and they are

influenced to individual health, age, sex, anti-cholinesterase inhibitors and genetic variants of cholinesterase

enzyme.

Objective This study assessed the relationship between BChE level and in Chiang Mai strawberry farmers.

Method A cross-sectional study was conducted Chiang Mai population. Collected blood samples were oeter-
mined for BChE activities and BChE genetic variants by using Ellman's and Genest&Kalow spectrophotometric

method, respectively- Correlation between BChE level and BChE genetic variants were analyzed by regressron

analysts.

Results In all 133 farmers (male =76, female = 57), the mean (+SD) level of BChE were 5.OB+2.1S U/ml. Four
genetic variants were found as uu (67.6%), uA (17.go/ol, AF (i4.3%) and uF (0.7s%) and found statistic
signilicant between enzyme activity and genetic variants at p<0.05.

Conclusion Therefore, the evatuation of pesticide intoxication cases by using choljnesterase level should be also
concerned with BChE genetjc variants. BuI Chisng Mat Assoc Med Sci 2006;39: 88_96.

' Research Institute ot Health Scioncos, Chiang Mai University

ufltil
raulrrilniuro sro 0[:fl (chotinesterase

enzyme: ChE; E.C.3.1.1) rilur o ulqrifr rfr u r?io I riu
nr:rhmur o,r:lr.rr.rLl::nrr ttacnr:da :;nrr fi uar s

flo{uunru :rnr:fi fi Hnrfi ur?iaIn"unlrrirlruro,l
roulqri l?iu lr{fl a1u n-r.): uia l:nrrrzfio :.uyr'l
nr:l<ii:: or:ln i fi i qnf a-u ltr n r :rir.rr u rru n r :ro fi
ri,fos'er:fignEi o o{nrlur4 a slr,,lo unlor{lr rro
o"rriunr:ifi oft ff 1d3ifi uor n nr:ro fi dr o-o ri'cr:rirlu
rn.:fi siyrmunrfi 6rrgsraof 6,:fi rJrJn:lol"el:o-!nr:

rir.nur alrautrrilniuloarq a r:aludlri ao vria

d 6u nirirfirinln6ura arn a r:s (Butytryt cho-

linesterase: BuChE; E.C. s. t. t.a1 rd alfriluer"rrjld
::o"u nr :iu"snr :ln fi dr o"o s'o:fi l,

ornqir:JnGla.lraulqri euche drirruolu
niiroirr j rfu nujrrirr.Jndr ol roulryffidr.:rjau
rirrn{r.:un:uorneixluucioln{l lriu tudrli:lrla
rirruqrir nGod:!fi1n 4,ooo fil tz,ooo ulL ,

I:.1r,{ ur ! r n r.J rr:r ruo : 16 r t1r ri rir r uo1d6 dr oz.: rsi

4,300 u/L dul 3 :Jo,l"'srdlfi fi H oci a:rail nr:rlrlru
rl o.r r a uls ffi ro n eir i ni4lurdn c n 6irr 6a :rju:J:yrrl
n"urn::r.:6r fi rnrrr dr frulunr:rirruonrrrfr.:
l a ulry J1il5:: qiu fi uq n ei r.r n*uluud n :r R o a : u:J:

1aifiu euchE firuloiuyrinnrtfi I inr*nr;6a
U (Usual), A (Atypicat), S (Sitent) u,aj F (Ftuoride

resistant) gene ln.::rJrr:J:o:rhruobiroulqffi
tt""rd.,douoourneirdloiirar:rofi riro-odo:fi z
rfiuirinfau fia: o ar rual uo: rfio ar nr:ufifis

89



Bull Chlang Mri Assoc Med Sci

o dlii'o Ln 1u'l ru:fi ::J urJ:6u 1'l a.l iudruuonrr

air.:raultffr irir g': fi r:hjuso.:arnr:ur(fi r*h{rriu

rL 1',t0! LO::l lulJ:u1tufl'l

nirelr'ro4rdu Jucne rfuarrur:notrourloY

Ioai6nrrargirir ur uncyrr'ttofi n6fi n dlnr:fi nur

nildteilfi inr:rnr':roin6fi nlunr:q:ro rdororn rfl *
iffi fi nlr rurr:ardo:hlld.:rulqnr o rurrt un:ldrr or

----sorra{au n1:q:1ao1u?5u0;a'1f, grannlflla{n'l:

rir.r r.r'.r nr:vlt'trur a': rou'lryf eucne Io uldsr: innioi

tor 2 zfio'laiLlri Dibucaine $aJ sodium Fluoride 6lo:

lfrir ia r a:l a.: n r: rir tll nr:ri r I r uo r n Dibucaine

u':aGunir Dibucaine Number (DN) rta! Fluoride

riBnir Fluoride Number (FN) 6rrir Dt't *n; Ft't

-to;irir*ornoir.rn-ufi ua rin"l:r.l rrrjlrr':rdutn::r: tdu

rirfi uu pnenotype o:firir ott ad:lwjrl 71-90 dlu

un, nn q:firi't ott fiatn'ir 20 Lrds 40-70 ousiroitl

iiru nr o:ldr\r rru dto;icir FN iaan'ir 44 au

o-': tfunr: rr:l: H a n r: frl n-a sr: ro fi'lur'id fi

euCnr dr n'irtJn 6nr:o;ifiodu orlrinil::l u!:nrl

lrulnfi r: dol!'ir::Jrr:lrfi fi ::d'uloulqsialao lrirn

Fj$i:uu! uu lta3dauffaorhl:l tttl:tl!! ss BaY

rr t^tno',ndu'ofigtlurJ:du i 6n 6rfiorr iio:q:ro

nutairias rriu::lu:l:ur:l J ua: K tiluoiu u

n.:6 n ur n:"': d6 'rloi o anulunr:finurull

nrfl o-o11tl (Cross seclional Study) tfr u1i0{an1i1d

nr:{r: n-ssr:tnfi dr d'odor:fit ua;n q 6 n::1fr fi orrl

l*u.:fianr:loiiufi :e :r rillfi !el-?adrt16aqldafrlr]

o:lnnt::cr-lrnt:tirirula'ltaulqri BuchE Lra:

:i tt:J:rnr.rr."urn::l sir ai6Yle.l rn fi o ifin

iorqd:vcr.rd

rdodnmomrfuviuf,'::udru:d'lnr r':rulol

r a ut,r riln d ur a arq o t: sn"l::J utj:nr.: r'tiugnr:! qix I
iirnrlrnfin6fin

iisiufiunrtiltr
nr:6nnrnf'rdliunr:6nur*uu cross sec-

tionat study teir6andnurlunciltJ:slrn:fi ordu a qilu

Vol. 39, No.3 Septemb.r 20116

^ & , d,.{r, .i
fi ar r or-.r uoi 18 -i 'l rrnarsJdrn'ir tg ildalnr:
rdrlo:lnr:o: oia.:toiirnr:0uu a lornfit-inn:or rilu

arrnnsn[dnrg: arsrsrio:vrnviruf, elnrn6 fi nru
0udrrjrirrufi on::rlo"oaooln:rnr: iudlririaXn

nr:rirrn:gn: nr:ldar:unfi rra;0u6b{rfiroi'radrI

16 ao lfr oitn:r:rdlr::cr"!nl:rirlrura'l BuchE

u"o:o:loiir r:rr$a!t!$11:Yl1':Tr115n:J tOfl AlfflRi

H a nr:er:r a ua:rir insruriararar:-o:lnviru Iou
- ; ' lrin':arui adalu0't fl't flll n:fl ?.J 1l{tn r 6rnrnnt0'l1l0

h8uuaillfi'vlri{Erlaiarnrnt"n:fi fi qruall6n:lorn

rnr*"ri'iruru t33 nu ::naloir lv{f,tru 76 :'ru

ruou{.r 5z :rr

ioqua:iinr:

1r; nr:rirdo4adruuulffunrsni

rrnio"rdtoirfi rnrrnrurioXnlurirl16aurT qaim enr

fi r l'urrnl zs+z Io sJdo ad rfi loir I ull ir.:nrr*ni

a:urjlrilu s .teu 6a r1 tialorirtJ 2) da!nn1:

:r n o! arin ua : nr:fri fisnil rr: ro fi rir o'o d'o;fi t
(z) nrtriudr'aotirstfi on

rfiuer-ro drl16 a q1u sn lri'unr: tt{.: eirrt a I t6 o e

af,o Sodium Heparin G rcr: z.o iaiior:rfilinurlu

n r: 6 nrir u{ r u a;rlr it.l rd ai rn:r;dluria ': 
rJ fr:j6 nr:

fi uinsranr:.iuio-uinurqrao5fr 1nrt'{rtr,lriruro"0

riu.ilflil0ial:l rfi a filll'a I rJ fi:jG nr:61rir ri'r a rirl 16 a o

fi rfi rornarsn<rio:r:rr]uuslnrilLAao d'ltt,oia't c"n-

trifuge dnrutir 1,300 rpm ulu 15 ulfi ltunchu

rolrir 16 aorfir-rtid -20 a'1fl1r{nt6ud aun'iro:rir

rriro:r:rd
(s) nr:irn:rsri:cduroulqrilndutssrfl st:alu

d'rotir.:t6osr

nr:io:;6'r nr:r1r ll ux a { BuchE ot1*i61ai

Ettmanu d.:o:rlr oi'r a dr lrir 16 ao 16 oor':lurir n frua'q:'l

ihu 1:50 oersJl I oo lllo:6orrtGr:ollurr:a:nrl o'5

mM DTNB (5, s'dinitro (2-nitrobenzoic acid)) rft lor

s ia66o: pH z.+ d':roliurlu phosphate buffer

nrrunirriu 5.0 mM rrdrilrdl: '156 mM Butvlrylthio-

chotine lodide lur4coorqna't 6laiufi zs a'lar-
iirmoe*i't o-lraioriu.:lrlri 1o ui rn !*?in"ord onn nn

90



2rlal:lnniinnrJx ndli0.r'l

r{f,rfiufl trd:dulror 1u 15 uifi n o ifi3u1rilu

12 mM Eserine rlar 1ll1"orilnlrqon6r-lllfl,rd 405

urlurro: rfi uln-rJr n ao atank udrilreladteil:r

rir ur runr:: oiu nr:rh.:rul o l lo utqrilo alr'rqr:qi,: d

r'hc - r'h.
Fnzy'ne Acliv ly

€ dilution t

= Absorbance in test tube

flfi rq qriufi 3 n'uuluu 2i49

(4) nrrerr?onr? u :nrlr{uqn::u ro.l

toulqrilnduro6rrn o r:nlusr-: sdr{16on

i6 xalow and GenestT roiu nr:ito:rsf
lriurd u r riuii E | | man rir r siu udll{rfi lr a a o eh r.r il
rrir ott ttac rN adrlal 2 raao Ioudou{rtjudlu
':alnulfl?Un a(u$n Lfitq 0.3mM dibucaine |.lRc

zorf,,r 
"ooirrn 

ft.lrioe rj-:trot: too lllo:6o:
lurnao DN rn: FN orrr.irei! ua'r6rdrltJ4uluar,:rir
A^ . Y

tl,i 0 ? Lfltttll0t1ljll uq a u?J1{ ouq a L ?oolnlfoonnu

llfl{fr 405 ur[uL o: rir rrrir urunrrirfa u fl!r on nr't
-&uuu{n1tYt't.t'tu10n[au Lq 03Lofl'l oN Ba;nl FN

ea.,Ani d ,\,1 A
u0?0{11'tn1yt toll'ttlJtuul1lu:Jonq1:'lns]a ttu tfl 0

::ut ltr] 1.Drrrn::rtrta.:raulqf

Abs,esr

Absbb.k

€

TV

Dilution

t

Absorbance in blank tube

Exttiction Coelficienl

Total Volumn

dilutian factor

tncubalion time

oml{ii 1 lrflo,:fi'l Dibuc€ine and Fluoride number to,ts rr!:rlnyiufni:

BUChE phenotyp6 Dibucains Number (DN) Fluorldo Number (FN)

UU

UF

UA

AF

FF

277

4U72

45-59

64-69

>35

>55
>53
>44
<44

<44

nr5?.n:rcrido{a

daron-rl ra,:rnun:nr nl:ldm:lnfi !!ni

lrq6nr:lrdlloidnr:irnrrtri'afi 6rilnr: u1riluri.r
;.4_

:aua! ft1tf,ou [n3R? !uu\tt1ju .]o:$1 {atJattgnj

n1fli1.r'rur:a.J BuchE olirnl:riluudo:ndlor"ro dr.:

ui n.i alu ndlu,ialr uua;lf ,: neillnso:n:fi
6oriuci':so"rLar rrrrrj: ro,{"urnx Io dindepen-

dent paired t-test !!n3 Anova Uanarndu-uro:rl

frln-uf:lt'irl:rju:J:n"l*eilnr:rh.:rulo.lBuchE

Io uyl o s o rJfir dr nrr r sr riuf,*a:r.rr e r.: nr:tri a

lrEJrn:ni*oi'uraulsrlirn Regression qrrJiiro"l;

dsfior:orrdruoiur::u
, t:. I .J--v* . -n'l')n got\tu ?au [ot!n1 uuu BrJn.]n01fftffuht

fl n:rslourl'o:h ua:irf.r'aa0ueJo!nrnruiodo

?ifa!r u1urfi a tilur {'ngr u rio un r: ci r riiunr:i6's

tlUlJ:0UIn2

flanlxflRUr
2^-.--i-\-t.. - tanouan? rurlan0uanl:dltfl dn dlfln&n]0on9|g !

!nl*qrnrduilitrJln:lnr:i,irulun&in e 1 33

nu riulflfl!'rsioud! 57.1 !l',tfill€,:faudr 42.9 i01rl

*n'j1n 16 fi,: zs 'rJ cirulrqj:J:ln0!oi6 !n:iqrn;
.a ^ A a en,:fl n1:9ru!9{tJ tottJ tlt aInulJ 0u fl n1tflu fio a 6nt[f]

rira"oe"o:fir r,{!irn6i siradrlia uae 77.4 rt1lnl/r:rfi

rlslrr:rnfi uarialn: za.z frrfriio rm:rnfi
riro"o dorgfit rnuo:nro:d?unrirnr n n.:ia
:arrvirur nlrn nr,rtn,:.Il'tu1? trufiisruunldo u
fl 'rrlfl fi d1 o'o fl"qrfi s fi rfi u lio u ol o.o rvirriufi al

t-,
12utR0nutJuua!t!?l{o1

9l



Bull Chirng Mri Assoc Med Sci Vol.39, No. 3 Septembcr 2(X}6

eI 
'nrlr{fi 2 Lrflo.Jlio nvl'r'l ta':nair ::trn:

{aaa:ra.r t:grn: (rir ur ud'r a rjro }

io4ari':bJ u,tg!'ru

(n=76)

rrau{,r
(n=57)

12lt

1n=133)

1. mq (i)
riarniruiarrirriu zo il
#rusi zr 6i oo ii
rilnni'u3olYiT niu 60 il

2.2 (3)

49.2 (66)

s.2 (7)

0 (o)

41.3 (55)

1.5 (2)

2.2 (3',)

90.9 (121)

5.7 (s)

o. rirnrirfi rfl r.r{6oliuar:tofi
50.9 (29) 71.4 (95)

ria onirlrio rvirn"l I o iJ

sYiuei t r-zo fl
ertruqi 21-30 i
oi.:*si st iJdull

3s.s (30) 38.6 (22) 3e.1 {s2)

47.4 (27) 46.6 (62)

12.3 (7) 12.0 (16)

1.8 (1) 2.3 (3)

29.8 (17) 34.s (46)

54.4 (31) s3.4 (71)

54.4 (31) 5s.4 (7s)

5.3 (3) 6.0 (8)

so.e (2e) 54.8 (73)

50.9 (29) 57.1 (76)

5.3 (3) 6.0 (8)

46.1 (35)

11 .8 (s)

2.6 (2\

86.8 (66)

13.2 (10) 49.1 (28) 28.6 (38)

nr:rniiriour:nr 96.1 (73) 94'7 (54) 95 3 (127)

sr:rnidro-o{trit 92.1 (70) 86 0 (49) 89'5 (119)

rr:raiia.:riuriri'orda:r 947 172\ 94 7 (54) 94 7 (126)

s. nr:lfq rl n: oii al fi'*ar:rn fi

lrirnrn
0{110

:orrrirrr
uilqr
ljllJ?n

n1{Lnnrl81')
t-,
tf,Dn1|itld

38.2 (29)

59.2 (45)

63.2 (48)

6.6 (5)

57 .9 \44]

61.8 (47)

6.6 (5)

:sri'unr:tixruls.troulqdla6uroetfl or:atravgrJrrdt uF rrfl3 AF,iruru go,23, 1 un3 19:rlOUd'tO"U

In u'r! r'tfi i::o"u rautqf r'r roltd'Ltri uF (7.060nrrr{uqn::r lutnuott n:

:: o-u nt:tit ':t us o.t I o utq til oi qt o stcl o l:alu

rir16aorattn:co:n: rT ! ir fi rir rq6 ulo s:r I tvirn"tl
A^

5.Og + 2.15 U/ml t a'ilLrunnar1j0 iLnuo:nlo'llJlv{q

a1 u :ru! ti a'r'l nrttnuo:trn;rrirfi doyiuar:rnfi

nuirfi nrruuonoirlxlir':niirufi rir nr:lnBgtflio unir

lriorvirn-r to iJ rilniilfirirnr:!nl*o't:;ua1'! l 1-20

. J & N.
iJ fi p<o.os rirun{l6ug riu hinuirfintr r$noirr

or r r or t rr.r fi s ;rJ rr:j :vr r I r{uqn'I5 tJll o n ! o ut'! si

u/mt) riorjrrilu uu (6.389+1.350 u/ml) L!n3 uA

' ' -:, o-!,' oulg*idr(3.465 1.443 U/ml) 't ll!5Y1 '.

fi nolqiuri nr fi ::ollnl:rirn'lulantoulqfrvirn-l t.oo

+ 0.409 U/ml

rfi o r rl5 u r rfi u:-r:; o"! raulqffirfrr3oIn6u

r a fl ra a n fl 1urir rA a o n"l:rJ ru :rr': niuqn::ll a.l n ei n

si'raJr,:li{u o n.i ddovlurrnctrild6or(usn:tniairu

o-lrornuitfi o':utronqir.:riuodr':fi riuihrYt-lvrrwfi 6

fi 0<0.01 o-'rnlflnd 4irffrSnlniuuasrarar:arliri + ljurJ: 6a uu, uA,

ot



2r:.nlnnfiflnrrflndriu. nri ifi:c oliufi 3 rY arlu zsqc

) - -.nr:l.rfr.t LLaonfl'r'rlsllllurirrlafr6rorrlo{ueir,t1n'l*o*lnr:ri'r,rrulairau'lqri

ol$1r.a

(n =133) oltanu

BChE Level (U/ml)

UOOU n'llua,ttull

rTq:j1tr
fr1flnn

1. $tfl
. 

'TU- ur!.!

0.719 ^-

76

57

5.320

5.040

2.270

2.'t77

2. olq
- riaanirnSorrirri'lr zo il
- oi,:sei zt 6.r oo il
- unnirrSoryirn"r oo "r-Jiul

r.96ds

3

121

9

4.655

5.327

3.679

3.220

2.176

2.280

3. irnr:rJnn
- riouni'l 10 il
- ri,ruri rr 6r zo il
- #.rud zr 6r eo ii
. olrusi sr il du1

3.632'

62

16

3

It

hLil hildnudoiunr:rnfi
95

38

2.235

2.205

lal tna NS = Non signilicant , pvdtuo<o.os

nr:r.:S I olr#rur r-uf,::lir.r::Ju:l:rr,:yr-utn::urir.r:;o-lnr:rir.rrularrau'lqri

BChE Level (U/ml);rJurJ: drurr
rr.rnT*rn:zl (n=133)

eirXrao-drtdrqo n.llanu el.{on rirtSu,ruru
,lc:!"r$

UU

UA

UF

AF

UU

UA

UF

90

23

'|

'19

3.219-11.33

1.289-5.579

7.060

0.939-2.408

s.2't99.680

1.460-5.579

7.060

0.939-2.408

3.617-11.33

1.2894.503

1.057-1.700

93.419" 0.7s4

69.710*

62

16

,|

16

33.680-J-

UU

UA

UF

AF

2A

7

6.71 I

3.394

1.386

't.405

1.268

0.321

$ulAlnn " p value <0.O1

93



n-nunl;l ol tn uslin:ot at aal"o: tu tn:': nt:nr':t
inlundrun6':n-u tdorocat..tylrrafi 6sir! unpaired

ftest bi lnxr lloncir.oll a': at u :: uc tl nrnr:rir nr:

rnrcar: duduor ?rurnrlolar:rnifild :;rirrnejr
^ A z ,e

tt{fi5'lUttfi3 ru.l {n aU:4U03 57-1 ltn: 42 I
qr droi:J

rh rair routqailn6uta alota t:avrr'ir'[rifinrr r
ruq n eir,:riu:rwir.: ryts ar u *o:rririlunr:dori u

al:rnfi uoinu'irtnvo:n:fi tltnr:tnror:r.rrrrir t t-zo
, , a"| 1,5:olJr0 L{tJfl{n11nfl&Yl111n"l:tnuolua n?'l

ro fl odr,:fi rirahn"'tpd p.0.05 tu'r:tnso:n:fi rirr,r
..L - Z ;

ururfi unir 1 0 iJtiufnacrl ur uff ufr rirnr:tnuo:tfi I
du fi u:rrru1ulirfi ardu 6ililloirirrrirfifl oriuar:rn fi

uiaounairroutarlonrafr o:t'aa.:sionr:fri2-esn:rni

o;dauarn'j'rnairufi Glrlrnr:unun:lua'i *o-tltoultf
fi q:rot(ird a r i u! tfi ulfiirrj rt :rrsrTiurn::u 6':

x^
nuirfi a'::lrt :1un6i :351n:[fl0 uu, uA, uF [a:

nr Io unujrfi nrrlslviuf,riuo drIfi riurir d'ryfi
) ^ , ;d

p<o.o 1 ri a'ir uun orrl n {elfr6oriuar':^rofifrrnrl'jr

fi o rr r ir niuf,riuo rir ': irio iir o"'r-1fi p<o.ol Ioun:

s,rrnorfi u'ir::Jurj:#ltllrnd so6 o uu i6lia unc

oz.6 d':rflu;rJ u:J:di::ra''l routtria {lurirr g zz-

11.33 u/ml finirn-llgrutvirn-l 6.414 U/ml T'ln

rnuq:n:n6iuo-l n6irrfretfisn"'r-r a-r:rniriro-osq:fi t[[ir
ar o o:n:r'jr'5;qr-!fi ao n l rtu t"'t o g]lur n ru't,i:l nG lrrrl rl:

dn4#fi;:lu:J: nr o; fr:: d'u I o ulq ti6ir rr n 6oadhl

dr.c 0.939-2.408 u/ml fi ti'r tJ"5'ug'r u 1.568 u/mt

6'oi'ro dturn nrdfiinrr r'su i ar sia nr:ld'ir-rfiu

rdofi orrrxrluncitflo uar:loio:i::eilloulqf
o:rulr:rJur.lt nr 10.939-2.4o8 u/ml) i::d'lrau'ttri

lnfrdr.on"rn{rdto\6oviuar:tni (1.057-1.700 u/ml)

o-rrtua: 1fi ulei'irnr:i fi o as rfi ul nr:r-o*6'l ro ulq:iriu

oroortrj rfi artr ado:*q::d'lnr:lffi fi sornar:tafi

Bull Ctirng Mai Asroc Med Sci vol. 39, No,3 September 2006

?o1: ruo
q-)a N.a-a
LAAUYTU AOA::O!n1.:Yn,!1r{nataU LSXJ!?ll?:fi

In6urasroar:s fiuera :;nrr rriu tJoo"ulortnq
v\.

Ltn:a']u Lout qalljor3J:;o!t01{ 16ufl.:nlltl,i?111 n

,Arlor 0aluLnunll 60 lltLB?a: LeJllrnll Ltono't.:

ofirJ:ruuovcpJnro

:cu'ir.0rl,{g" " rrarl{td:-r:h:rrulrordrtfioorfi
t;,i'!raulsfdrn'irnai fihilo"flruurq" lufir.rorurc:

16nrfi nocfi ::o-Lroulteidrnirnejr:6u j' r*ont.nd

ri.:r rrirl:n rta;nrrrrrr o dr': fi H o:r n':usio:cal"! ntt

vir,rrura.:raulryfln6urasrnat:a tdu nrr:'tttoot:

arrr: I:orprlnrurnr: Infi oo'r.: 6'rorfi ::o"rqir

ni'n " ir'rh u I:n er-u fi o; fi:; o-u r a ulq tigir l:iuniu' ''
fi m;dnudu1fr rarneuiirlr'uf,io'r:rlrnJ:m.:rr"utnml:

Iourant silent gene (s genotype) dlfnrlirr:ti't-r

I:o5u lriu l:o1ll"ulut6 aon.: thyperlipidemia) rR;

Nephrotic syndrome'3 uqirloor-r-urr:l'jri loltryri6n

t fi o r.r dr fi fr ru r{uriai o : : o"ti t a r'iq til n 6 u t a a t o a t:a

ua:nmrl:odr.:1 6a tau'lqf r:roanqaur d''

orirr1:fislr nr:6o or l:: sr''u t,outqriln6u

to arq o t:aluor arsl"o: o't:o:fl nr:lfildo u nnr:

16l r ufi ri a':dar ril nr:rir'trul o.: t au'ltri rdu

I:o:J*,ird'r rrdiurJxrrurilurj::'ir rln::Jo{loirl';

ir uo-r o rd odr ulunr:u n zu a nrr6nsrt*luitfi ,tio u u

nr:16l:lru uta:atnrrfi oroa:tfi oornnr:ur{fi uorn

er:lofi rir{'odsr:fi tirIcir a ueinl'irhifi nrru

ft: n''urogfi'r rd ar:Jiu!rfi u! d'n Bru:l a.: n d I i::!r n:

i d'n r* ru; d n dr u n 6 I riuvt"l n { r: u qi rl a a"l d n l'jr
rirlrin eirr$:m n:i o'tu utot noil.: n"ut am:,i'l raul"lri6o

o o-a n r .r riutn:: I Io un::'irntrudrL o.:iuueia:
t: ur rytr'loilr nfa u sir 't 

n--qor tJ ti atr G ldu Fluoride

variant fi f requency tvir n"l o.ooztlutr'lo;ntfr n"t

-,
Atypical gene l,{u'lci$aulu5'lxcl3 luoan!1ntgaa19

aroyrrlfiol t lu zs a'runu nrufitrirn-lo.ooo2 u

nrrfinsrlu Trinidad u'jl :c:rrn:fipJu:l: uu

iaun; 98.s ::lu : un iaaa: 1.5'5 rriurdarn":l

dro-os"orrirrrnfi nr:io:url:nr'tnunn::uirrLeirs n r:6 n r*rdd:l:ttr n:eiruh qjfi:rJ rr:llLtuu uu

ocrilu!::1ur{drdu

94

ej'tnn?1u!!au I



2rrcr:mnif,nrlll ndtiu,rl||ri

vflotd ott c
a S-' a t e

m:fr nl*rft ilurmAnrnliiolci'urfi aonrrl{r:yr-uf,

:: r'i r l6 uuo l:r Ei:.r n r:yh,: r ur a.: raulryrilo6uros

toat:r odril:fior nr:o:rorr: ul:r a,: r aulqrior:

o:i tn:r;rio"r urrRfin"nr.l o r*6rir ur (Motecular

Biology)!fl rl:n1r:"o::airJraulqf o-rti61i.l,:lnfi n6fi n

Eir u nr:urrir DN tla: FN fufi ?iardul.rn raulrfi al
z v z,e a

ronauunnfitr-,:airuar:6u j rriu Sarin,'u soman,"

Tabun'" ua:at:du9 irilu lrreversible inhibitor

l rio $ ll d? o:hi f,r r 1: n r:i ! Ioi'ii rii DN n6a FN

fi urini,rrrirn"r r rlo rhldnr::l:lsfi qr ar:rju :nrl
rliuqn::r aroo:fi or r ororiaa nrornd ou'trllei' ai: ni:r
nr:ar:ronr:!urj:a orraulqriTn6ura rro o r:aoir a

rzrofi oanr6:iyrurin:g!:unr:fi ry-!dauniri6yrrl
rnfinfifin araa:hirfi r:s!fioc rsJrldlunrnsurr
a rir,l1:fi orrrnr:er:ronr:cai:Jraulqriloiura sro o r:a
firiJunr:iinr:fiyhlqia dr{s:qr n:ro rir uoinr:
rrJnruaoia,rrirfir6,:arr:ua:I:nqir,: I rararerelio:
:'r rm&r:rj u :r r,r yriurn ::l oir u dr l:ri,r r no orr r
fi oyr nr olunr:ifia da::siu n r:ur^ifi rglqilr n f,.:du

fisr6n:: :cnrn

r ol arn r*enrriuifuir urfiraqinltnl,i
lr.rriruria16srlr,rrifi 'loYarilsuuyrunr:io-un:tld

roncr:dt6,r

1. World Health Organization. Wodd Health Orga-

nizalion Metabolism and mode of action.

Organophosphorus Insecticides: a General

Introduction. WHO. Geneva; '1986. p. 39-48.

2. Moss DW and Henderson AR. TieE. Textbook

of Clinical Chemistry. 2- ed. New york: Burtis

CA, & Ashwood ER(eds); 1994. p. 735-896.

3. Pongraveevongsa P. and Ruangyuttikarn W.

Measurement of Serum Cholinesterase level in

Normal Thai People. Chiang Mai Medical Bull

2000; 39 (1-2): 21-9.

4. Davis L., Britten J.J. and Morgan M. Cho-

flfi:q srilrfi 3 6'uurru 2s49

lineslerase: lts significance in anaesthetic

practice. Anaesthesia 1997 : 52'. 244-60.

5. Kalow W. Genetic Variants ot Human Serum

Cholinesterase Influence Metabolism of the

N,luscle Relaxant Succinylcholine. Paramac Ther

1990; 47: 35-60.

6. Ellman G.1., Courtacy D., Andres V. Jr. and

Featherstone R.M. A new and rapid colormetric

determination of Acetylcholinesterase activity.

Biochem Pharmacol 1961;7: 88-95.

7. Kalow W. and Genest K. A method for the

detection of atypical forms of human serum

cholinesterase. Determination of dibucaine

numbers. Can J. Biochem Physiol 1957; 35:

339-46.

8. Nielson J.B. and Anderson H.R. Cholinesterase

Activity in Female Greenhouse Workers Influence

of Work Practise and Use of Oral Contrace

tives 2002; 44: 234-9.

9. Sidell F. R. and Kaminskis A. Influence of Age,

Sex and Oral Contraceptives on Human Blood

Cholinesterase Aclivity. Ctin Chem 1975t 21(10):

1393-5.

10. Mitrache J., Passweg J.R., Libura J. and et.al.

Anemia: an Indicator for Malnutrition in the

Elderly. Ann Hematol 2001; B0: 295-9.

11. Goodal R. Cholinesterase heterogeneity:

pharmacogenetic models and clinical implications.

Cun Anesth&Critical Carc ZOO4: 15: 29-35.

12. Wilson A., Calvert R.J. and ceoghegan H.

Plasma Cholinesterase Activity in Liver Disease:

Its value as a Diagnostic Test of Liver Function

Compared with Flocculation Test and plasma

Protein Determinations. 1952. J Clin Invest 1952;

September 31(9): 815-23.

'13. Honda K., Yumura W., Arai J. and et.al. Heredi-

tary Serum Cholinesterase Deficiency Associated

with Severe Lipid Deposition in the Kidney.

95



Bull Chi.ng Mai Assoc Med Sci

lntern Med 1993: February 32(2):145-51.

14. Sogorb M. A- and Vilanova E. Enzymes Involved

in the Detoxification of Organophosphate,

Carbamate and Pyrethroid Insecticides Through

Hydrolysis 2OO2; 128. 21 5-28.

15. Pinto Pereira L.M., Clement Y. and Telang B.V.

Distribution of Cholinesterase Activity in the

Population of Trinidad. Can J. Physiol Pharmacol

1996; 74: 286-9.

'16. United States Senate, 103d congress, 2d

Session.'1994. "Material Safety Data Sheet :

Lethal Nerve Agents Sarin". (online). 25 May.

Vol. 39, No.3 September 2006

Available http://www.qulfi,veb.orq/biqdoc/report /

appqd.html/ (November 6, 2004)

17. United States Senate, 103d Congress, 2d

Session.'l994. "Material Safety Data Sheet :

Lethal Nerve Agents Somain". (online). 25 May.

Available http://w,'vw.qulfweb.org/biqdoc/report /

eppglLlqd/ (November 6, 2004)

18. United States Senate, 103d Congress, 2d

Session.1994. "Material Safety Data Sheet:

Lethal Nerve Agents Tabun". (online).25 May.

Available http J/www.gulfu/eb.orq/biqdocJreport /

appod.html/ (November 6, 2004)

96



2t:anflt'tfl nnt:ffitYtuln8ilfi tl flfi sc qlirfi : n-uorul rsq9

c at J4
nItuslJ1dtfi:ururflgug

rr:ar:rnRinnr:unnririrrlnri r0ll:nr:nrritrnlilorneu:rnninnr:unnri rnrinuriari!fl'rri ;i!if,lr:rurunnltl
irlu,raianr;unnri :",r f, rnain fiqnr:lrlrria nrrnrnirl"a un"frrudr j drd urto,rriu.lrriT uinurttrnaiatnrfi 6irjrnuif,rrilu
m:er:drilouriou rCan,:6firrflr.rm,lnT :d itiuunarrrd6firri\m:ntidudr 6oirrflud'oinf,'aoytr:ar:tnnianr:uxnririu':1 i
- L ).e ,-- -Jt,IJIJniDtl.!n"r:n lJri n"]l!!nlltutnDU']nl2ar:20nta,: !otfitl!ul.lu0!t ntlJ

Jrmn,lorunnruior6firri ur-ilrilu I rrmn 6B:-
r. urr.r:.lorrinr: (EDIToRIAL) ri ! un a'ri rtCii ra:rcrira':r unr,:in rr ar n a fln rj 1 d i arr r ir i'ryluilrin

maianr;unnri:"l6rnnin finn i'ilrllia nranrnrhdn n3oinararnnffirfrurdo{ igo'rr!ittuna'r1!driti6o.:nr.:ilrnr;Inttlr.t
udril!arl,Fqrfi ttliou;:lu.dfroinr:un::n;uitri ria,:dr.

s. ii uiduqfir (REsEARCH ARTICLE) !irrr u,r1!r.rniruiq-unrrdrvirdsrdalhuiurnrrlrilri':l!rarLf,firr{ niaoql).
tltJ:tl?'r.)n1'tfr r !n tu't'r':d'r:o!la

r. :rolrrrnoinnxrio.rrJfrrJhnr: nrunrnrirfn 6on.l.trrirfn ur:ilirnnfin (sHoRT TECHNICAL REPoRT riu
':rg.rrlnr:rl't:unilirnnianr:qrrohriar firinr: riornainnr.rnrun'rniru"n 6on:rrirrin un:ilf,rnnin taounnr:run:tdua
t-- - t

nn?6nir ud:r.ranr'lnrnnun!!.r ruluur u!nivi6rdl :Lr6,rnr:iltiniun:a:Uln
r. inuirJSfisri ,"aurr* o*r,arD riurnor',,,ri i ru:rr ro",uo rluU,iuo1o,io,:ri.:In urqt r" drrnunrf,fi:.rr{u{r

rlrl"ira ir:ri ilr:ni .rli r, u rfi u u,i oLiri nal r: nrcirlh rialiu i r{!
a. rnnll*rlrJ (cENERAL ARTTCLD rihurn':rriiirnliroflr:nr.r:r!odrisrldl.)riaa rirlrdobiqannn-rlJnrlr:n

dll rirh nao n

o. riuin tnoro lflrtlrtnmr nio:ru.:rlra,:ruii'unirria t uavia z rrriinrrrn:rio:hnirri.:1!u'o rttn"iraart6uo

7. Jiornr ( MISCELLANyl rilunamr:n'rl.lirdrria.:nir filn:: lnT .:drrinrrnreniqrnrn rriu nr:im:niranlnraoi
iuaa: nr':norrlrpnrrrrd'rurrlnrnnil'uan,t lild'u

a. rqr!ru6.ru::oru^nr: (LErrER To rHE EDITo& lflrunarrrnr.ri{rnr: niadvl dlilrirfina"r I Udna.l
oor.t!rafr iuT rflrinrr riauao.:amlfiorfil un:rl::aunrrnilurritrnrr

s. daronarr (ABsrRAcD rilrrinrtiorownnl ririr aulolatld'iunr:f,firr{udrlurr:nllsirr .l

fnlruylt1fr1 :unlt[9t:utlnuquu
t. oltldlt i z nl*r6o nrurlnuua:hionrr+rainqr* duou:rnrurln! al:ltriosArlracainf.,lurlnabilrndqavir

fir:i{d'Itrdinrrxlurln:r:rinriunrria-rnqu-lnrol-r'i'rrdn:finaanrrrirur:riolrr 6rri'nr{nrnrii'r nquirirlrlh lilnruT lna
uirrrdri'rhiriudn:rurilatjr,:urinalu nia+rlaudrrf,'rhun lrildnrurrdlrirn-ul':lurlrf,lniaarlla fh'nruralnqr*ld

z. duq!"1 ldn t:nrudtrra:orn daudrln ur rllro B.5xl ir fi!y(r r16lr ril'::u:yirr::y'jr,:r'r'rn"o 2 ir.r 12 spacesl

lilrl :uni!ua:cirfi !{rro :1'ru irnadrfiirriulnrJr
s. iorior lriini.:nrrrln uun"n',ur a-,:nq u,ihda nrL, {l 1 uordaor.',rruru !.rflfirfirar.r"irirpro,:rutorrfuo-r

ryrarr ri nr:liAr tin l a nlr n ir tio riu rirdrnrr r ri'ula rn'dll
. )e ) . z x+. iaiudl }i}iioqirun:ionnadu-.:nrrrlnaun:nrura",:nqn n:dfriudrnarrndf6u.rnrrirdunrrrirA'cyh.:rvru 1

un:biiaun:aorlfrf,aoiotiiarnrLrrtntlrinlriri, In:all, nia E-mait address roirii!fic.dauunam!rdonlifiooiolda:nrn
s. irwdri'rol"r |ifiunA'nrja {Abstract) n",)n1u11nuu,n:nrura"rnqu arrlurrLirfiu zoo Ar latlrt rfl]r s 1",#oaid

':"nn! i:a,tri n"radrlrqaol i6ntl nanl:'nnffBu ua"n:U r'lffriiAr.rr,r'n (Key word)hjtfiu 5 ;l
o. nr:l'nir6'rrdaGarirniu0nurifiuou"uliGti.:nrrirn'unrrrirto a'rd r-

I !n r (tntroduction) 6r:rr:filinnr.l.:ra,rdniaall6grulunr:6nrr
. iaorroyiCnrr (Materiats and Methods)
. flo (Besults)

* ior:sieo (oiscussion)

r in6n::lJ:znta (Acknowtedgoment)
I rongr:dri6.t (Rolerences)

z. n:riirruil'r:riv ldiunrrioia 1f :il.,.rriirir,rta,r4r.rir-ar'rdru
a. nrrdr':6rtanerrlurfa6oo 1ridrr6,:6ulorrirdurnti rolonarrdrlEldradrirrr4ar Iatfldn'T rnrurr.r sup.r'""npr

ronlutaallrJl.tu.J

9. nt:Hiurlqr;r,t ttliuni iilR1n :inau
' qr:r,: uau! : nrn :cnau biuunlidr,:rrn laulin::a,]r, 1 urj! do L1:,r,t r;o 1 ulu4inio t lnrri
' :rJriro }ilinrririrulrtir rlral an.rir (3"x5") 41n 16?!
' nrrrial biritiuir!rinir6!riu! {tndian ink) u!nt!i,ruo,titiru,]rroalar:

97



Bull Chl.ng Mrl A3,oc Med Sci Vol. 39, No.3 September 2006

' 6ra-s!ru:d b{fir,r{uunl{drr$rn lrjf,lt{a,ih3 u'1.1 us:}{tiuurururalirriu lifirunn-lJtldraiuao turl
ro. nrrdruna'nriroriu bid.riuoriuiruru z qonioriarnrffi:4l :un:1filf,f,lvilrfi

u::on?nr: :r:nr:rnninnr:ttrrnririuirri
not:tnninnr:rtnlri
lnrinuro'urioi ri risdrri so:oo

ln:ri'rri : (053) 945080et0l7

Inm: ' 1os:; xeolz
E-rnail : preyanatl@chirngmai.ac.th

airxrfirlri (Repdnt)

rnnrud,d'irnr:6firr1ll:ar:i 4'riurunnlrr"ldium:ar: t reia niolfirturfilr{ (Reprant) i'lulu 5 !,

or.lriuuronrn:6r.16r

nr:risuranor:dr,)dr lildnrl:ruutardd:"t:Jril!nttai Nancouvsr) a',rdal f:-

ronmrfirilurr:sr:
. r,onn.:dr,flrr','rs..r rir{iruririoun'ir e al lrilnlo{inuriqnau rirditrf,rrnnir o al bildCo 3 auurnudr

a' tui'tu et at ( iz td a nr:riulloriinud un.,a4aurrur::anav liuairi rodr'r

Sorter NA. Wasl€rman Tl, Austen KF. Cold unicaria i rel€ase inlo tho circulaiion of histamine and eosinophil chemotactic tactor of

anaphylaxis during cold challenge. N Engl J Med 1976; 294: 687-90.

' ranar:fi rf, r'n:nr: ua:idinudrilnrir,r lliriu!d',:t'T odr'!

The Commi ee on Enzymes of the Scandinavian Society tor Clinical Chemistry and Clinical Physiology. Re@mmendgd m€thod tor

the determination of gamma-glutamyl transferase in blood. Scand J Clin Lab Invest 1976i 36: 119-25.

f,",
lofrEt:ll|lllJltulEo

' illi'unui 6 oi i riir,rv dau rf, tlr !i!i a! n"r o ur r

Oaler AG. Complement tvecnan]sms and Flnctions. Englewood Clitfs : Prentrce Hall, 1976.

' rririadin'ivrrrinaranr ua:iu.l:rut6nt: rian-rnrirhnr':riar.r lliriullir;'rodr'!i
Rhodes AJ. van Rooyan CE (eds). Textbook ot Virology tor Slldents and Practilioners ol Medicine and Their Health Sciences

Sth ed, Baltimore : Williarns and Wilkins, 1967.
e I a-e-' h!.:dDfr !rliy,ruri!irniirtlunrirurru biritrla'lo'rotirl

American f,4edicat lsso"i"t on Department ot Drugs. AMA Drug Evaluations. 3rd ed, Li leton : Publishing Scienc€s Group, 1977.

' nr:dr!rqnt"!n1a!nni'rlltnfido lririu!d'{;'rodr.t
Weinst€rn L. Swanz MN- Palhogonic prop€rties ol invadrng microorganisms In : Sodoman WA Jr, Sodeman WA (eds), Palhologic

Physiology: Mechanisms of Diseas6. Philadelphia : WB Saunders. 197 4: 457 -72, )--' :'rul'ruranxrlrunlunlt,tlririlrlni }iriola".tn"rathl

Nationat Center of Health Slatistics. Acute condilions : Incidence and associated disability. Unitod States, July 1968-June 1969

Nationat Center lor Heallh Slatislics. 1972. (Vital and h€alth slatistics. Seriesr 1O: Data from the National Health Survey No. 69)

(DHEW publication No (HSM) 72-1037).

' rri'rHa:rai6au trillnJ lriris!6'rfrradrr
Roueche B. Annals ot lredicine : The Sanla Claus culturg. The N€w Yorkor 1971. Sept 4:66_8t

' rfi6of,lr(:ruil $itirua"r a"r o dr.:

Shatfer BA. Advances in chemistry are starting lo unlock myst€ries of the brarn : discoveries could hslp cure alcoholism and

insomnia, explain mental illness. How ths messeng€rs works. Wall Slreot Journal 19;? Aug 121 1 (col 1)' 10 (col 1)

io{oorn web site liriaun"l n'r o dr.:

The Nationat Association lor Proton Therapy (NAPT). 2OOO. "Background ot Proton Therapy". (onlins). 22 March. Availabl€

hltp://www.proton-therapy.orEONovemb€r 2oo0).

ioinrrfulnl lr,unarrl nio,io.rdiifilrilurrrsrri tiuioiarr'ldruirror{rioliliriarrn
u:roninu rio{Carir rdcriuln

98


