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Neck pain relate with working posture in dentists
Pimonpan Taweekan Vannajak”’, Daraporn Sae-Lee””, Teekayu Plangkoon Jorns>® and Yodchai Boonprakob™®”

Abstract

Neck pain is a musculoskeletal disease found in the general populations and may have related
to occupations, especially dentists. Neck pain can be caused by an imbalance posture during dental
treatment for a long time. An imbalance posture for a long time can induce pain at other regions such
as shoulder elbow wrist hand and back.

Corrected posture with the concept of ergonomics may decrease loading of muscles and joints.
Physical therapy treatment and stretching the muscles are another way to treat neck pain. However,

strengthening exercise should be recommended for decreased pain in permanently.

Keywords: Neck pain, Dentist, Ergonomics
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Complement C3 level and expression of CD55 and CD59 on red blood cells

of variable clinical severity Hb H disease

Chaiwoot Pispong™?, Sumonmaln Klamchuen®, Surasak Sawatnatee’, Kanjana Pangjit?,

Wanwisa Suwannalert’, Phairo Saenwang” and Rossarin Karnpean®

Abstract

This is the first study which aimed to determine the complement C3 level and the
expression of CD55 and CD59 on red blood cells of variable clinical severity Hb H patients. This study
conducted on 44 patients from Sunpasitthiprasong Hospital, Ubon Ratchathani, Thailand. Blood sample swere
collected 30 days after being transfused or just before receiving a transfusion. Measurement of
complement C3 level was done using turbidimetric test. Investigation of CD55 and CD59 expressions on
red blood cells was performed using flow cytometry method. Among these patients, 14 patients were
categorized as mild phenotype, 6 patients were moderate and 24 patients were severe phenotype. The
results showed that complement C3 level in mild, moderate and severe Hb H disease were 1.08 + 0.16, 1.15
+0.29 and 1.05 + 0.17 ¢/L, respectively. The expression of CD55 in mild, moderate and severe type were
87.4 + 12.22, 77.8 + 14.94 and 95.8 + 3.42%, respectively. The expressions of CD59 in those groups
were 98.3 + 1.89, 97.6 + 2.23 and 99.0 + 1.48%, respectively. Statistical analysis showed no significant
difference in the level of CD55 and CD59 expressions in patients with variable severity and control
group. However, this study revealed the trend of low level of CD55 in more severe phenotype of Hb
H disease. The further study of these molecules might give the insight understanding about CD55 and

CD59 expression on variable clinical severity Hb H disease.

Keywords: Hb H disease, Severity, Complement C3, CD55, CD59
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anti-CD59 fluoresce inisothiocyanate (FITC) (clone
P282E, mouse 1gG2a, Immunotech Sas) U313
5 UL v1aenTi 4 1fisl anti-CD55 PE waw anti-CD59 FITC
a8z 5 L vnsualudiin 20-30 wt &19dme PBS
2 afs efdaneufvendiuiveen wawwndy
ity suspension faen1siAu sheath fluid
USums 1 mL Mnsiasiginisuanseanves CD55
CD59 waw CD55 $1ifu CD59 feieas flow cytoreter
(FC 500 series; Beckman Coulter, USA) Iag/ly CXP
Sofware (Beckman Coulter, USA)®

N13ASIINTZAUADUNWALNUIN C3

MnsaTainseauAaunalut C3 Tuau
nsaUsEaiunelu 1 dUaindevinnisianziden
Iaelese819 haparinized plasma A51393n526U
ARUNALLUY C3 fenannis turbidimetric method
ELGE’fﬁﬁﬂﬁﬁﬂL%ﬁ]gﬂLL@%%%ﬂﬁmi’Jﬁﬁ@@’m%}@LLLI%‘LT’FUEN
U%ﬁwﬁmam (C3 Specific Protein, BLOSR6X5903,
Beckman Coulter, USA) Tngldia3asnsiadinsisi
PnlusA Beckman DxC 800 (Beckman Coulter, USA)
Tunsnsin

N1sAsATIZAIUIND

N5R5I9ATEN A-thalassemia (¥5in SEA
uaz THAI deletions) LazMINTITAATIEN Q'-thalas-
semia (VA 3.7 kb deletion tag 4.2 kb deletion)
Mn13elaeis Gap-PCR I5n13aunI1sAnwIneu

[

Mﬁ’qﬁ(l}m)

NNIMTIATIENBU Hb Constant Spring

waz Hb Pakse” ¥11n19M5227LAT121 A8 allele
specific PCR™ #i1 PCR lngldia3os Biometra T
Personal Thermal Cycler (Biometra GmbH, Germany)
1a991nle PCR product dnluiensig 1.5% agarose
gel electrophoresis andudousae ethidium
bromide wagnTvaaUuLA PCR product melsilas UV
nsaTeideya

Aasenveyalaglyadiinssuunanidoya
Hudwou Yevay Auade Audeauuinnsgiu (SD)
4ad@ Kruskal Wallis Test TunisiSaurisuaanu
wansnasEnineng tnefvuatdedAyisada
p-value < 0.05 MIBATITENERATImunazly
TUswnsy IBM SPSS Statistic 20 software (SPSS Inc,
Chicago, IL, USA)

NaNISANYD

dnwnizinagneildlunisingn

2ndegegUaelsndlulnaduiosionun
44 578 @nsaTUNANNTULIRTY 3 szau leun
Juusadey 91U 14 518 (Seuay 31.8) UL
UIUNANIINIY 6 518 (Fagay 13.6) WAzTULIIIN
91U 24 578 ($eway 54.5) NM1IATITIATILAADULE
wudansndatidesTulndsiome 3 uuu lnewurdn
QL Iniian 35 118 Andufoay 79.5 s8909
Aartin /-0 Soray 18.2 wavdansIany THA
deletion Fududariunduiinulddos lungy
fegefizuussiosuazdunarauilulndeie
deletion wag non-deletion luvaziinguiaogns
figuussnnNUIRNIzYin non-deletion wihtiu Sy
frogiduunmuALTuLsILaSarsdadidle
Fulndmuauandunted 1

HANIIATIAINITNTLADIN19La %0 TN v
fregers 3 nau wuinfiftesan RBC count Wity
fiflanuuanetuseiituddnseda lnedl pvalue
Winfu 0.035 (<0.05) duAmnsfimesdu 1wy Hb,
Hct, MCV, MCH, MCHC uag RDW laifinanuunneing
fueglidedrAgyneadifsenininauiussidey
Urunans wazann fauandluansai 2
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NANNSASIVTEAVABUNAUNUN C3 UazA1SHLEAIDaN
984 CD55 wag CD59 VuRIwasLinlfanunAg
NANTSASIATLAUABUNGLUUY C3 YDIFI8E19
NANTULITITDY JULTIUIUNANUATULTILAWINY
1.08 + 0.16, 1.15 + 0.29 wag 1.05 = 0.17 ¢/L
padeU Tneseduneumaan C3 i 3 naulaifiany

a1s19fl 3 Aedsvesdovasidndonunsiiingg
uanseenvad CD55, CD59 tag CD55 37uiu CD59
Tunguyuusaiunans Sianaalowisudiungusuuse
UoglagJuULIININ WANANITILATIENS 0UAL VDY
Hiodenunsiifinnsuansoanaes CD55, CD59 uas
CD55 21U CD59

unne 19iuey 1slided1Agnieans asuanslu

z:i % v a a A 6) Y} aa U =\ a 4:1' o = o
A1519% 1 aameaammsﬁﬂulmLLazszmummqumemauﬂmaa@maiiﬂaimiﬂauuLawmmmﬂmmmu
PI9%UA 44 518

FEAUAMINTULTINATTN (F1UIU/5882)

Aulnd 1o Uunang 170 594
Deletion
s 6 (13.6) 2 (4.5) 0 (0) 8 (18.2)
Non-deletion
—Haca 7 (15.9) 4(9.1) 24 (54.5) 35 (79.5)
- 1(2.3) 0 (0) 0 (0) 1(2.3)
594 14 (31.8) 6 (13.6) 24 (54.5) 44 (100)

M58 2 Wdiwesnalalinine (hematological parameters) vaerUaglsaglulnadulesvinn1sdine
WITINA 44 579 (ALEASIUAIS19RD mean + SD)

FEAUAIINTULTINARTN

1oy Uunang 110
Wsdnes (n=14) (n=6) (n=24) p-value
RBC count (10'“/L) 5.14 + 1.00 4.62 + 0.61 4.34 + 0.80 0.035%
Hb (g/dL) 8.7+ 1.11 8.0 + 0.68 7.7+ 0.80 0.053
Het (%) 29.6 + 2.45 27.7 + 3.60 27.6 + 4.15 0.230
MCV (fL) 59.5 + 12.48 60.4 + 8.81 64.5 + 8.62 0.236
MCH (pg) 17.2 + 2.08 17.5 + 1.80 17.9 + 2.07 0.648
MCHC (g/dlL) 29.5 + 2.96 29.2 + 2.24 27.9 + 1.82 0.123
RDW-CV (%) 25.5 + 2.79 26.8 + 4.33 27.2 + 4.57 0.412

Y aa

NAAUANNRANAISENIINAUlaglEadRA Kruskal Wallis Test lngimuadudfgymnieadnn p-value < 0.05

N o (%

* fannuunnenaeg 19iiiedAyNeadan p-value < 0.05

o
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A157197 3 NANIIATIVIATITATTAUABLUNALLUY C3 Tunandulagn1suanseanves CD55, CD59 wag CD55

SufiU CD59 Uuﬂamaﬁtﬁmaammeaa;:iﬂ’;aiiﬁ?éiuiﬂaﬁulmjﬁﬁwm’iﬁﬂwﬁ'}muﬁmm 44 578 (ANLER

Tum151978 mean + SD)

fI9E19AIUAY JLAUAUTULTINARTN p-value
HaaU (n=5) ey (n=14)  Uwnaa (n=6) 110 (n=24)
Complement C3 (g/L) . 108016  1.15+029  105+017  0.611
CD55 (%) 93.2 £ 1.40 87.4+12.22 778+ 1494 958 £3.42 0.246
CD59 (%) 96.8 + 3.62 98.3 + 1.89 97.6 +223 99.0 + 1.48 0.786
CD55+CD59 (%) 96.3 = 3.29 64.0 £ 35.68 585 +47.16 80.0 + 34.16 0.250

o w aa

nageUANLANANTERINNGNlnelYEdR Kruskal Wallis Test Inefiviuntiudfayn1sadan p-value < 0.05

1 3 ngudregns ifleuusnsnefuoenaditfoddny
9aaR (A15197 3) HANFUATILNILANIDDNYD
CD55, CD59 waw CD55 3wy CD59 Tudeeengy
suussosuandluzuil 1 sansiiaszinisuanseon

2IN155ULSiBY
(mild)

SSLog

SS Log

i TREL FRELL FRELL

CDS9-FITC

o

999 CD55, CD59 way CD55 59uAU CD59 ludegng
ﬂﬁjuquLLiaUmﬂaNLLamﬂugﬂﬁ 2 LAsNaNITIATIEN
N5LERIDDNUDY CD55, CD59 thay CD55 Taunu CD59
Tughogefiguussnnuanslugud 3

SS Log

119.6% 79.7% CD55+
r 81.5%

CD59+
99.2%

CD59-FITC

2 0.5% [ 0.3%

CD55-PE

JUN 1 Dot plot uaniNan13nsIIRTIzilanafiuanseanuuiwandadonunsvaiiislsndlulnaduey

Aa o ax v & A N a v a ¢
VlN@WﬂWiEULLi\Tu@EJIﬂEJ']ﬁ flow cytometry E‘U‘U‘N"U']EJZ LLﬁWQLQJ@La@@LL@\TWQﬂLaaﬂ (gate) FHINTIVIILATIS K

Tnegod@enannis forward wag side scatter
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215 5UNsWIUNAN
(moderate)
102
g
T g
@ &
) 0.4%
4
CDS55-PE
10° 10°
"% |82
1 0.0% 66.1%
102—E
: 2
e b
2 13 8
2] B [=]
i3 ©
100 0.0%
e PR PR ik O s
CD59-FITC CDSS5-PE

JUN 2 Dot plot wanman1snTITATIsiluanafiuanienuuiwaddndenuwnivedielsadlulnaduey
fflornssunsaUunanalngds flow cytometry JUuLde: wanulinifonunsiigniden (sate) Wn1msIa3eTIZH
Ingadenanng forward wag side scatter

2INTTFUUTIUN §
(severe) E % -
g g o
3 3 ) ha
4 0.0% 0.0%
.L ?.g\;
mm?éc 3 M“i’éi‘ !wwo,i\~ ﬂ!@%&
CDS5-PE
1
o 81 |82
322% 97.2%
107 :
¢ e ]
« 1|
o .
B3
1%<0.0%
e MRRAL Shilhii ~aaai X s
CD59-FITC CDS5-PE

JUNl 3 Dot plot wannan1snTITIATIwilLanafiuanienuuiwaddndenuwnivedielsadlulnaduey
fflo1n1sguuswnieeds flow cytometry sUuude: uanudindonunsfignien (cate) WWnTI93ATIEH
Inuonfundnnis forward Wag side scatter

100 NIasmAliANIsumdLaznIenwUIgn x U 31 atuil 2 x waunAy - &IvnAu 2562



d3UuazinsalnanIsAnen
a § < A IS a
muUnAadidaiienlaazilusiuniuay
a ¢ Iy} <7y A

sruUARNNAULNaUasiunIsuaNvaswas  Ivany
= = | a a ¢
N1SANYINNUINTUTAUAIUANTEUUADUNALU U
unumanaglunistesiudadontanauanainnis

td a 6‘(16
NIZAUITUUABUNALUUN

" 4519914018 TR0
Hadeaunwwanvatesdafiiinaininndunie
polakauAvafAralUAUAIUANSTUUABNNALIWYILAY
famduidiliAnnsnszduasumamurilaonse”
D55 uway CD59 LiuniddlulsAuniuauszuy
ADUNALNUN CD55 %38 Decay-accelerating factor
(DAF) 1Ju glycosylphosphatidylinositol (GPI)-
anchored, type | cell surface protein Fugndiuds
C3 convertase Ingrhunssu C3b way Cab uanannii
§393V alternate pathway convertase C3bBb,
classical pathway convertase uag Cdb2a lagunf
CD55 AwUARIDDNUUWARATLY T12519N18UATERY
nsuanseonuanasiululsazyin n1siAaAY
unnsodlu CD55 gene 138 GPl-anchor attachment
FlmAnnsanamsomellues CD55 (savia CD59)
vulfinidenune wazvinldiineinisvedlsa
paroxysmal nocturnal hemoglobinuria (PNH)
Fadu acquired hemolytic disorder finuldiios
nsidu PNH R]%Lﬁ@ﬂ’]il,ﬁm“ﬁ’u%@ﬂ C3b uag C9 ylw
AinnnsuanvelYas tinidenwns CD59 #se
membrane inhibitor of reactive lysis (MIRL) %38
protectin \¥u GPl-anchored cell surface protein &
IAseas1amilouiiu venom neurotoxin Ya4g WUULILAA
U nsuansesnuuwadidadenuasiauddy
AoN13T0IIUNITUANYBITARIINTEUUADUNWALLUN
CD59 Hostuwadunnlaeduiu Co duds C5b-9
complex tazUaanunisiin terminal polymerization
299 membrane attack complex (MAC) Tu plasma

7-8)

membrane”® uananlsA PNH WagInunIsHandaan

ﬁamawaa CD55 uag CD59 EL‘LlIiﬂ’Su 14 autoimmune

hemolytic anemia (AIHA'® autoimmune thrombocy

)(19)

topenic purpura (ATP)™ wag lymphopenia fiAn

91n systemic lupus erythematosus (SLE)? 1usu
uenandeEinsAne CD55 uay CD59 uuinidenuns
20453 B-thalassemia lag Obiad JM uazAnse
TuT 20129 Fanunisuansoonuos CD55 anasetad
teddgyludiUae thalassemia major wazanaudinte
TugUae thalassemia intermedia dlowSeuiiouiu
nausivegeUnd Tull 2017 nsAnwives Kurtogllu

(10) = i v o
NWUNANITANYINFDAADDINUADNU

AU wazmady
N13anasYeRd CD55 way CD35
a v dyd ! Y a a
AdetidnulunquiUlelsadlulnatuiey
Nil91N5TULTUANAAY TnguUanLTuLTIvedlsa
I b4 = v
Wugukssuey U1unans wazuin nan1sanwoand
U oA oA s W oA o
sraadieIulndlungudiegaiuusaaneiaiuy
Fanungumegeiigussunniueiin non-deletion
NINUAADAAR DINUNANITANYIN1ULNTNUINLTA
=~ a a . IS
glulnaluievyiln non-deletion H8INITTULTY

2V pagnrsnudanisiaadidedlulnduie

1111737
non-deletion Wdlunguiulsitios Uunanauazan
1 =l U 4 d‘ 1 d' 1 = a a
HPrgdududeyaisuuimuinlsaglulnatuievyin
non-deletion Aaudiazdudlulnduiafedunsil

a1nsNranuane”
a v dy = gj d' o

NuITsddun1sAnwiasinsniiefunng
LAARBNYaY CD55 war CD59 lungugUielsa
glulnaduevnionnssussauanieiu lnenisvinany
(3 = Yy = a a
dadeaunsvesy Uislsaglulnaluleviinain

. . 1 a d‘ =
B—globm chain @3ULNUNLNABITANATNDULAY
s2u Mudu B-globin tetramer (B4) 3oni1 Hb H
d{ < ¥ a d‘ 1 = al Y a
Fadudlulnadunlidiades gneendladlaieiinnis
annznauneluwad mnialuadiindenutnas
894 (erythroblast) agvhlAAan1svhandindenuns
w1 ~ P ] Al a a
mgaulagiinisaisdaiienunsilunsegninund
(ineffective erythropoiesis) usiduluginsnnaznou
Lo a ¢ =& A ) ' oA v
Uinvzifnluwadidafenunsfiiniwasinie ey
waduindenuwns YlmAnanuderieventdasad
2 A ° A v &
dadenuns N1svinsuvendeuwadidely way
dindenunsazgniianeneunanduns Windonuns
mawﬁﬂw‘liﬂ?ﬁﬂﬂaﬁw@mzLL%Q (rigid) Fedn WUz
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WenuwadwuuivinliluaisulUlunaendentoy
Lafinazdrgsianisgninateduiulaguunlasig
ANNINUNMIUITIUNSIUNUIMSIT Ul S ofne
a1unsanseulviiin Hb H inclusion bodies &9z
majﬂmﬁ@ﬂnzl,ﬁml,ﬁaml,mLmﬂmm‘ﬁu (hemolytic
.« . a a 1 < b4 a

crisis) wazgglulnaduanasegesiniala nmsandy
dunaved phospholipid Fadudiuusynovves
Woruwadidadenuns lnuanzeg1989n1uans
phosphatidy lserine 89ANINNTIA1UUDAVDY
@ A Y 1 o Y a o,

dindenunsatie thagnseaulvian intramedullary
erythroblast apoptosis wagiinnsduiudindenun
NaUnAlauuAlATHID Wonani Ig G uansoanuu
Rwadidinidonunsiazaounaiuuiunagiidauvinle

422 panisAnel CD55 way

dinideaungniinany’
CD59 vuivwaddadenunsesUielsadlulnadu
rlunguiguusatioy Uunans wagann wWisuiiey
fundusiegaauunlun1sAnyinssil wudtvia CD55
waz CD59 lauflanuunnansegildudAgy1saia
watluwaldununisuansoeniianaswes CD55 lungy
AUde7oINTTULIIUIUNaNS (77.8 + 14.94%)
UINNIINFUDINTTULTIUREY (87.4 + 12.22%) (11579
# 3) Feduldlwhusadertuiunisfinefidiuun
Tungute B-thalassemia ANUTII0E197ITULTS
UINNTI19ANITUANIRBNYDY CD55 Nanas®?
| < =2 S Ao =

ag1elsfnrulunisfnwiasalifanunanisfine
an ) A ] A a

nlilgenndesiu nanfe nuinguythelsaglulnadu

o =~
LOYNADINITTULIININTNITHARNIBBNYBY CD55
(95.8 + 3.42%) uINNIINFUANTULTIUINNAI
(77.8 + 14.94%) lutuszauifinnudululainlu
A = < A o

nauEUeNTuLsEIN WiAReakAINiin1suanteen
Y94 CD55 USinautlasuniawanonainnswanyinany
lud vlidiaideaunsignidenuingiadiasisi
Wunquidaidenunsiidaiinisuanieanyes CD55
USuaiunn deannnisfnwrdnudnlungueiedng
o L oA = = &
Pilen1ssussan 15Uaeds 2 srenunuinng
menzndeaLALLANEEUNaY (hemolytic crisis)

laggUag 2 s1giinudnden Hb s Ae 7.4 uag

7.7 ¢/dL (Feyaldliuany) Fsfimnudululaainng
M3I93AT18Y CD55 AdlHansENUINAIENEUIL
s a Y 1 =
UWUUNNELazUTUIU Hb 199KU18 @uNanIsAne
CD59 WUILEAIDDN lILANANAULAZNUNITHENIDBN
TudadaauasdrwumnnidunguiUisuazauund
(M15199 3) n1sAnwdAnunguwadiiadenuns
FaAN15haAnI@BNUBY CD55 Nanad ki CD59 Und
wandliliiuing GPl-anchored type 1 surface protein
Aunfwazluly PNH clone
= U = '3 1
NANITANEITEAUADUNALLUN C3 WUIN
nguUefienn1ssunsedey Urunarsuazuin

q
a U a

Hszauppunalun C3 luunnansiuegeditudney
N9a0R (p-value; 0.611) usiszAuAsNWELLW C3 Tu
nauUIeNTULTINTLWILINaAaT (1.05 £ 0.17 ¢/L)
Waliguiungusuksediunans (1.15 = 0.29 g/L) @
TunquitguusaninuindudUae Hb H-CS viiun
(M58 1) wansanwsenaradululuriusadien
Aun15An®1989 Leecharoenkiat K waganzlud
2014 AladAnwlusaulugedlilnatuey launs
11 2D electrophoresis WagWui Hb H-CS &4ii91n13
JULINT dN1suaneanUoInaNNGLLILY C3 anadile
a % 1 < LY a 4
Wiguiu Hb H aenslsin a1 snsaassAuasunaLIuLY
C3 TuunTauszaiuneudnns turbidimetric
ay o ! o Al v g . 1Y) a ¢
test MldumnaiuddlmRuITEAUADUNALUY C3
Lilpagvioumnusunssedlsadlulnatuensanis
a 3 o w @ ad
ATRoNNaLUY C3 Turunsrauszdaniueaduid
psranlddanuly (sensitivity) Weswelunisuseidliu
ANNTUKSRdlIATlulnalueY
N I o

miﬁﬂmmauaqﬂlmwwmﬂamwaL@Ju‘w C3
Tughelseglulnatueviilonnisyuusades Uiunang
wazuan ludauunnsnseysdded1Agynisaia
NANIIANYINISLAAIDONUDY CD55 ag CD59 WUl
Lafianuuanaisiudeileuiigusenitengulsa
= a A ]
glulnadueviiionn1sgunsos U1unane 1n wag
NeNFIRENIALUNR UANTTUARIDBNYEY CD55 Huuiliy
NazanadlugUlieNdonNsTulswInnd1 ¥inving
= 1 o U 1 dl g
AnwineluludurudiegenuinTulaglaniznis
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= ~ | DX = a A a
Wisuiguseninaduaelsadlulnadulesiinn1iy
<@ & al [y 1 v Q‘I I a
dinidenunsuanideunduiasngugUleliinn1ie
danan Wazlaesdnnuslmiiifediunisuanseen
Y99 CD55 wag CD59 lugUaelsadlulnatuiewidl
ANUFULSIAUlATRRULNNE Y

AnAnssUUTENA

NuATelATunIsalUaYUIINY URAN YL

a v a % IS o =

N15398 W Ingaeguaswsitl Yssddeuussunm
2561 wagnunisaneIdedmsuindnuseauluge
Anw1 aeldlasinisenszavaussauzinidelng
= Yy o Y °
Weas19lanuausalunisu sty Ysednd
Judszann 2561

Va v Y a 1

ideveveunnthelsadlulnaduenyiny
g v ¢ o | = = =
MviauayAsIgifieg1ndennldlunisfny
YBYBUAMLI MUINLTINGIUIAATINANTUT8AA
g v ¢ 1 A & A
Miaueuaseitiewmaelued19h uazvaunm
W nthiviesuJuRn1sne s imenadin ndunumaia
NITWNNE INYITEUNNYANAASUALNITAITITUEY
UNINEIF8gUaTIvs18 Tun19RITLATI8YI NI
WU fuRnsaueiTednsegaas
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FowuafiFondiumelsuuafideddidunuafiFounsuaugusauiangulng aundnluiedd
Juuvadidefiondvegludldvosdniuasurssiiniiudonelse uwuaiiFonquiannsonolsafnidoly
szuumaiullaams msfndelunszualafin gaansedas uaslsafndevansszuy Ssnunuaeiusiosn
vowuuaiiFeludld Tnqusrasdvasnisnuiifensasuaiumenunvesuuafifensdidumelsuuaiizeds
?Taﬁl’mfjum%mﬁmu (carbapenemase resistant Enterobacteriaceae; CRE) LLazﬂ’lim’Jﬁm’lL%aLL‘UﬂﬁL%'Nﬁ
Bumelsuuaiidedsiiadaeulsdasufidua (carbapenemase-producing Enterobacteriaceae; CPE)
Tnemsnagoumailulndfuusiilas CLSI WouuafiFesddumelsuunaiiBeddsunuiomn 345 aeus
Nt fumsslulsmenuiaassndnsuszasd seving fugneu 2017 fs Augieu 2018 gniandnw
Tundsil Hovaaoudeuiusioonfiusmannnst CLS Hude CRE 157 anewus (3oaz 45.50) Wiauan
somadinngas CPE feAslendurnuluemmaidesdiefiuuztilag EUCAST S1umu 233 anesius (Sevas 67.53)
o 233 aneug wanigniunanamnisaiaeuleiafufituadenmsmeseunsiilulnduagnnsm

s

amadudusianvessnguaiufiuniidudadeld nmsvageu Modified Hodge test (MHT) van 120 aneiiug
(Fewaz 51.50) waw modified carbapenem inactivation method (mCIM) uan 135 aneug (Seway 57.94)
Aaududushaavesenduanufiuaiisudadeldegseaing 0.125-128 lailasndusiefiaddng farsanan
inausieneudutusaaiidudadeldnm CLSI wuideResrosneenmiivuy Bifiuuuay welsfiuy fe 122, 51
uay 87 anwiitug mudy gifinsaivenie CPE HuSoray 30.13

A1d1Agy: CRE, CPE, LuAfiiendidumelsuunfiieds, a1suifiiuy, Modified Hodge test, modified

carbapenem inactivation method

'dngasIngreansui g @iveans) Inedeunmemansiazn1sassagy i Ingndeguasyenil
2 INYRUUNNEANENSLALNNTANSITUAY UNNINNEURUATI¥ENE 85 auuanaNniA §Ne3utIIu Yminguasuenll 34190
3 ' a a a a 5§ % a
MiwIATIIMeN Tsaneunaassnansusvasd Janinguasvsiil 34190
* fFUiaveUUNAIY
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The prevalence of carbapenemase-producing Enterobacteriaceae in

Sapphasithiprasong Hospital

Siraprapa Minaphol', Surasak Wanram?, Jiraporn Nilsakul’, Marutpong Punya’ and Pawana Panomket”

Abstract

Family Enterobacteriaceae is a large family of Gram-negative bacilli bacteria. Several members
in this family are enteric bacteria living in the intestines of animal and some members are pathogens.
These bacteria can cause urinary tract infection, sepsis, diarrhea, and multi-system infection. There are
several reports of the drug resistant strains in enteric bacteria. The aim of this study was to investigate
the prevalence of carbapenemase-resistant Enterobacteriaceae (CRE) and to detect carbapenemase-
producing Enterobacteriaceae (CPE) by phenotypic tests recommended by CLSI. A total of 345 isolates
of Enterobacteriaceae from patients admitted to Sapphasithiprasong Hospital between September
2017-September 2018 were included in this study. CRE were 157 isolates (45.50%) by tested
ertapenem disk follow CLISI criteria. Using CPE screening disk diffusion method recommended by
EUCAST, 233 isolates (67.53%) were CPE screening positive. They were further detected for
carbapenemase production by phenotypic tests and determined for their carbapenem MICs. Of the 233
isolates, 120 (51.50%) isolates were Modified Hodge test (MHT)-positive and 135 (57.94%) isolates were
modified carbapenem inactivation method (mCIM)-positive. The range of carbapenem MIC for the CPE
isolates was 0.125-128 pg/mL. Carbapenem MICs interpreted using CLSI criteria presented resistance
to ertapenem, imipenem and meropenem in 122, 51 and 87 isolates respectively. The prevalence of
CPE was 39.13%.

Keywords: CRE, CPE, Enterobacteriaceae, Carbapenem, Modified Hodge test, Modified carbapenem

inactivation method

" Master of Science, Biomedical Sciences, College of Medicine and Public Health, Ubon-Ratchathani University
?College of Medicine and Public Health, Ubon Ratchathani University

85 Sathollamark Rd. Warin Chamrap Distinct, Ubon Ratchathani Province 34190, Thailand
* Microbiology Laboratory, Sapphasithiprasong Hospital, Ubon Ratchathani Province 34190, Thailand

* Corresponding author (e-mail: pawana.p@ubu.ac.th)

106 MIasmadansunrdLaznen wiida x U7 31 adun 2 x wgenIAY - A9AN 2562



unin
wUATSe9A LA ualsuuaMSeddLd u

A A \ | A a a o
LUATSELNTNAUFUT 1Y e daunInvatg s
Induweuszdnduludldvesdndidesgneteuy

a o < dy 1 al' [ a -dgll
Y19adadutanelsa e19lglun1ssnenlsainLe
MAnnnuanselurdidumnelsuuaiseddlawn
gINGUUAT LaAmY LAgLaNIZe161UaTNNGUT
99NaN5NI (broad spectrum antimicrobials) 1y
extended-spectrum cephalosporins Faduen
Nlreg19n119972719lun155n e lsARA e ARaN

a A s < a A aa 1
wuaiseluledidunelsuuniise®d engy
AISUNRLUN (carbapenems) LHusndianuddgy
a 1 ‘45 dl U a dy U 1
annqunilanlilunissnulsafiniading 1 uaz
Yagtuinuiwenuailiselursdidumelsuuaiiisy
PP 4 ¢ ~ .
FONADYIAITUINLUN (carbapenem-resistant
Enterobacteriaceae %58 CRE) TaaluTunane
Use wea® Usemalnefnu@esinanlalulsaneiuia

yuratng? nalnudnivinliweseneelungy

AsurTunAeoadseulzinsuriithus (carbap-
enemase) 130138111 carbapenemase-producing
Enterobacteriaceae (CPE) toulesl carbapenemase
fvaeuila WU New Delhi metallo-B-lactamases
(NDM), Klebsiella pneumoniae carbapenemase
(KPC), Verona integrin-encoded metallo-B-lact-
amases (VIM), Oxacillinase type carbapenemase
(OXA), Imipenemase (IMP) metallo-B-lactamases
Hudu® Biseusudmsunsasindudueulyiaig
uriitlia leun modified carbapenem inactivation
method (mCIM) n1snageu Modified Hodge test
(MHT) n1svagau Carba NP wazn139539s38 U458
Qﬂiﬁiwaamal{ia (polymerase chain reaction; PCR)
Wudu Faudagddidefuardasidnunnsneiu
aa'wliﬁ’mmn’]im’mmmsqﬂsumLs‘z&fa CRE Tu
T5snenUIauUIn ne) WUlSINeIUIaaTINEYSUTE ANA
naenauwlimesde CRE Ay CPE dayaunanil
azifuussleninoniisaumunulsafinidonas
nMsunssEUevesdeneylulsmeuna Tunspauay

UpatukazannIswnsseuInuaaidiasal

o/

EAUAZIINTT
1. WUAYILSY
2 & Ao A Y PR A v oo
NuewuafisenuenlaangUliemdnsy
55N T ULSINYIUNIAETINENTUTLAIARILALABU
Auglgy 2560 fapauiugigy 2561 3ngULY
laig51e ADadeduauuaisosdbumelsiuafise
aa a =
79 Inen1sneaaun19TLadl
a A '3
2. A1SNAAUAINNLIVBILUATILS 8 aF
I3 a A aa 0 1 6 =l
Wumelswuaiseddnagngua1suniiug
2.1 FuespruliurueNiiensugadin
AnsuUsunatuauduaslulue1ms (Standard disk
diffusion)
o X X
WIULRlAYINIZLAEIUY Blood agar Way
don 1 laladl &uslu Tryticase soy broth (Hardy
Diagnostics Criterion, Santa Maria, USA)) wazusu
Auulvileviniu McFarland No. 0.5 14liiuea
Us1Aaniae Juie wavdgasuue1mns Mueller
Hinton agar (Hardy Diagnostics) 21n1uan90auen
1 6 =l [ dy =
qUANSTUILLN 191 Welsiiuy (meropenem 10 pg)
LWORMINLUN (ertapenem 10 pg) way DANLUL
(imipenem 10 pg) (Oxoid, Basingstoke, Hants, UK)
Yui 35°C 1Juan 24 97lus wazeunalaein
vunvinalaulaseus wiuen (inhibition zone)
ATUANAMAINNITNARBILAENAAB UL ULYD
Escherichia coli ATCC 25922 davunausiiadlaula
58U wiug Bl agluyi 26-32 Tadwns (mm)
Tngldinaueiniswlananiy CLSIY AnLaanizdio
Ao f ~ ~
Ao ulasounkuebuolsiul Lo INLUY WAL
BN Uesnin 25 TadunsauLNe EUCASTY
2.2 A/NITNAFBUNRIAINULY LT LN
aganatunsadugauidels (Minimum Inhibitory
concentration ; MIC)
Naaau MIC agar dilution ln8Lp3eue1ns
& g Ao P a ! ¢ a v v
e TTEIAIUTATNNGNAITUITIIN AILTNTY
Aaw 0.01 - 128 lulasnsusafiadans wastnseuulya
wupilselvliauguresielilawindu McFarland
No. 0.5 1lia8374 10 Winazaaweu 10 lulasdns
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WiolviWeUsyana 10° CFU/spot uag spot asuy
pMsapuTeTilonnnududusne wazddesldide
Adwasluuis arndupiiauemsidsaieuazyy
7i 37°C Wunan 24 Hlue wazeuma Aty
mawmmwm??mL%@ﬁﬁmmm’fm’fmmmﬁwqm
Alamumsasuvesdeuuaiiie Tneld £ coli ATCC
25922 \Juaneiugensdmageu MIC lngldinae
nsulananiy CLSI
3. nmsnadouloulesl carbapenemase
3.1 MNagau MHT

W3BuLEe E. coli ATCC 25922 uasidle
naaaulviegluszee log phase Millauguiviniy
McFarland No. 0.5 iliudaunannideduide
E. coli ATCC 25922 1n53une (streak) 199 Mueller
Hinton agar ULHUEMUBLTALUL VWA 10 pg 119059
nanUEIMSLRBNEe Mt litudaUs N
L%EJQIML%@Wﬂﬁ@umW%WQWﬂGU@U"\HULG{T’M’lLLNIUEH
G‘f@gﬂﬁ 1 waztudl 37° C \Junan 24 Halus gqu

1
=1

naudnaznulsulailuseslaadmidenaasu®

Klebsiella pneumoniae ATCC BAA 1705 Jude
AIUANKAUINLAZLYR Klebsiella pneumoniae ATCC

BAA 1706 {uioauAukaay

;s‘U‘ﬁ 1 MsvAdeu Modified Hodge test

3.2 NMINAGDU

¥laladivende 1 llnsans au (L
loop) wanaslu Tryticase soy broth 2 Jadans wa
THdfud 1afiald 10 wd Wnurugwelsiiuy
(MEM) wu1a 10 lulasnsy ﬁﬂﬁaumamﬁwmﬁmﬁﬁ
37 °C e 4 $alus mnthussende £ coli ATCC
25922 Tegluszeg log phase TiAuyuviniy
McFarland No. 0.5 iliWuddunannideduide
E. coli ATCC 25922 1530 (streak) 1991 Mueller
Hinton agar waziuruenwelsuniivuiuide
VAFBUNIINIULIIUIMIAINGTD wazUudl 37 °C
Fuan 24§21 10 wnasiularauande inhibition
zone 6-15 mm %38 inhibition zone 16-18 mm

warillaladidng egarelu zone™

3‘1117; 2 M3nagdaU Modified carbapenem inactivation

method

NANISANEN

WouuniiSodsumelsuuaiBeds s1uy
345 isolates e CRE muwnausi CLSI §1uau 157
isolates $o8ay 45.50 (157/345) uawiiloAnnsas CPE
ANl EUCAST 1adnuau 233 isolates (Sowag
67.53) (233/345) Juidefiuonldarndon 1aumy
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Uaae viuos 91U 37, 109, 66, way 21 isolates
puddu Iaunide Klebsiella pneumoniae,
Escherichia coli, Proteus mirabilis, Enterobacter
cloacae, Enterobacter aerogenes, Klebsiella
oxytoca waz Klebsiella spp. fauanslunnsadl 1
W0 233 isolates linauandensnagoy MHT
U 120 isolates (Seway 51.50) wazlvmauan
AoN1INAEEU MCIM 91U 135 isolates (Sovay
57.94) Taeiluauinli zone 31U 13 isolates uag
fog9lilit zone 59U MEM 91u3u 122 isolates
Srunudedilinavinasaiunieandda §1uau 120

isolates Woilliwauinse mCIM ografien s1uy
15 isolates wagliifieRlinauande MHT aghaien
Faandlunaisied 1 1Hude CPE feway 39.13
(135/345)

MIC veadiofilinauansdonisnaday MHT
way mCIM ApuuslIfilLN won UL BINIUY
luszdiiuy A1 MIC ag51719 0.125-128,
0.125->128, 0.125->128 way 0.125-64 lulasnsy
folafanT (ug/mL) MIUAIRU N15NTEANUDY MIC
LANITINTI9T 2

a

=] o a & N a ¢ & = N v [ .
A15199 1 PUIULALTLAVLTDLUATIS 1AL WNBLSWUATIS 8T BN INaUINFBN1TNAdaY Modified Hodge

test ae Modified carbapenem inactivation method

7o U Sunudeilinauan Sunuded
(isolates) s@oeds  waw1e MHT  @mwg mCIM Tiinaau
Klebsiella pneumoniae 156 70 - 9 77
Escherichia coli 68 aq - 3 21
Enterobacter cloacae 4 3 - 1 -
Proteus mirabilis 2 1 - 1 -
Enterobacter aerogenes 1 1 - - -
Klebsiella oxytoca 1 1 - - -
Klebsiella spp. 1 - - 1 -
Total 233 120 - 15 98
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d3UuazinsalnanIsAnen
INATTNENULVULHEANU IFDEN
Arugadnveswuaiiielursdidumelsuunfiisedd
fogn nauASUINNN UL TIanauaENUN1T
wmmau%a CRE wag CPE Lﬁmqﬂsﬁu NAN1SANY
adatianTsanerunaassnansussasaaaed w.a.
2559-2560 Wuidie CRE flemugndosay 45.50 uay
wuidio CPE fanundesar 39.13 Taudniigant
N1551891U09L5INE1Ua5190 T WA, 2558
fiwuitie CRE $ovaz 587 Anuynues CPE figatuain
A1SANYITHIULINUI AN IINAITUNT NTEBVB
euldasuniidwaiiintunielununiliZered
Buwmelsuuafi3edsiilusuuuy clonal expansion
Wway transmission #1U carbapenemase gene®
Lm'aa'Nhﬁm’1m1Wﬂmiﬁﬂw’m%ﬂﬁmﬂwﬂﬁwuqq
p1aflesaniinisszuiaveadoaeuiifeaduly
Isaneg1una (clone LWeniu) wisld AIsNSANe
multi-locus sequence typing sald Lﬁaiﬁ%a&a
17{Li‘]uﬂiﬂmﬂumimuauLLazﬁmﬁ’umiizm@
edmsafiuenldide CPE wnanauny 43
isolates Ua@13g 51 isolates 1aen 24 isolates way
WUee 17 isolates wuIa1 CPE Lwﬂiﬁmnﬁqmmmﬂ
Hadnz anmsanwiuenide CPE l¥anndaenie
¥away 37.78 91n1Ye CPE sanun uaz CRE uonldann
Haany Zovay 38.85 9o CRE vamun luvesi
nsAnw1anlsaneuIaswituen CRE lnandaaniy
Yovay 48.37 vsassnisdnwliinanisdneni
aonadosiulaeny CRE Tu K pneumoniae 1nniign
Fan1sAn®191nlsane1U1as1vIasI1891U7 1
K. pneumoniae iy CRE fismsiintuandesas
1.3 Tl w.e. 2552 wagwudesay 1.6, 3.8, 5.7, 11.1,
11.8, way 16.4 Tut w.e. 2553 - w.d. 2557 auasu”
yananide CPE Anulumsinwnildud K pneu-
moniae, E. coli, P. mirabilis, E. cloacae,
E. aerogenes, K. oxytoca Wag Klebsiella spp.
FedonadeiunsANIRLLNTISIBUNUEe CRE

- & i E !
wniigalu K. pneumoniae uaghesognlungs

210 59989310

¢ ~ Y] ~ ' P (
Arsuiunlugnsngandnaladauy
laun E. coli, E. cloacae wag Citrobacter freundii
< v
LWJunu
¢ I AHdeg v i
Nan1sAnu el iNauINAaNISNA@DU
Wulndnads MHT wag mCIM 91uu 135 isolates
NUINHUNY isolates Mlvinaliilenadauniy MIC
WATUNAUINAINAISNAEBY MHT %58 mCIM
] @ dy [ 1 [ 1 [ & [ I
aglsimuasinaniglulansiaduduraulell
I3 aa v =\ 6) 1 =
AsUNNTwanensnaaauulng waannnisEne
=4 | ¢ P a P
AuYnvetaulslfouInguAIT U UL Akenla
91N8 CRE Tulsawenunanssunnan Tud) w.e. 2555-
2556 wuirmnugngegavedeululamsuritduase
NDM-1 Sa8ay 43.4 FUY0AINANIUNANDA DY
LODANNLUY LUBLTTLUL WALDANLY L¥I19YINN1SNAdBU
Ae30 E-test” wazainn1sAnwiAIuynves CRE
Tulsaneuiaunnineas suntuglul w.e. 2552-
2554 wutaulwyl KPC-13 wag IMP-14a” waznns
¢ & A a A a '
s199unueulglasUINdwadus dnu OXA-
48, -181, -232 way VEM WJusu?? yanainidsd
s7891UNsNUNISRARLE Ul SuAUlAENA2E WU
WU NDM-1 $auruiu OXA Tuwe CRE Wusu®
1NNIFFILIUDRTINTNULS Extended-
spectrum B—lactamases (ESBL) producing
Enterobacteriaceae 193UseinalneUszuusssay
26-39" Fafaoandesiuiulunaneyssmelugiinie
=l a A, (11) o Ya v v 1 6 =l
dsdila" ilidansnisldennguansuiiiiuy
WNgUU winSTEUNUEe CRE Tuussinalng
Tugausnwuiisasosas 1.4 LaswenFDnaIiunaIn
ASAMRLUYDIYIaY (intra-abdominal infection)
MsAnwelunseladon (bloodstream infection) wag
AsinweaUandniaululsineiuia (nosocomial
. (11) 1 = dﬂl
pneumonia)  LagABNINNITIILNUNITWULD CRE
N é{ [~ LY 1 1 & d’f a ¥ I3
WinFuduaidu Tnedrulngidudenairsoulesl
ESBL 1o azuiiulaa1dn3n1sseunisheeingy
& = & ¢ & Aa aa a =
arsuniualudordidunelsuuaiiedsiiiugeduy
Alufn LeI1NaRAITUINLLNAE CLSI AUUS
%A breakpoint e1dfdfiunwaziualsiiuy den
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Al dounmsewiniu 4 ug/mL udlud 2010 CLSI
Iasinsudluan breakpoint duSuilelsdldumnels
a a a a Yo v 1 = 1 [y} (13)
WUATISeTB LAY Yeanitwsewindu 1 pg/mL
= o b4 dy d’lj 1 I3 = dy
FhlinITgnuResesINguAITUIRLULAUATY
o % = -dyy a '3
819U BaEANNNISANBILAIRITURILLAUN CLSI
1RGN UELBDANNLUNNUWE CRE Sagay 45.50
WHDNARNTBAUTD CPE muwnus EUCAST wusaeay
67.13 iladudume MHT wag mCIM wuSegag 39.13
< o = Y a aa ¢l v
WUAU 901591989 A5N1SNAEDUBALLN TN LY
Tumsulana fnasednsnANuynveIlionay1Lmantl
Weo CRE fiwusieululsewalnaduie
#1a319 ESBL 911l bla 8u wagnuseanuludnsigeann
WANUIN1TRSIINe TR MHT Fadunisnsian
4 s aa 1 'y} &
wulwdansunidwa Tuduiusiunisnsiany CRE
= %) 1 v adaa 6]
LAZNAYNITANBITINUINNITHTIR 3TN L ulndd
MHT fanulsnlunisasiraneulsianisuindwa
Immawwmju class B carbapenemases Lagiln1y
IuNEAlagANauINUasy TuweNnanaulyyl
AmpC lusesiugs (hyperproduction) s3ufiunisan
N1KaAI0aNURIN3U (porin)™ ¥inlwn1ss1e9u
& ~ a &
ANUYNTBIAB CRE HAuARIAARDY WBNAINTUNIT
1 v aa U = L2 :’/
DIUNANISNAABUMYIT MHT dunnnisiinlaudues
S ey v & = P 44' P a )
WolAlNmM@eanaaaudeanulaendlawseuiiauny
aa Q‘Icu 1 [y} g.J/ dy
3T mCIM AFunenauInleslinulsudugutaseu
wsluen (3U7 1 uag 2) 1nnsAnwiasatinisnaaey
MHT wu@ea CPE 120 isolates anulatiaaniinis
7972902875 MCIM F9lsikaulIn 135 isolates Ww 15
isolates NlYNANISNAADULANANN UL DLUANAAINY
Tanmsnegau MIC wuIhisesuslsfiiulwasdd
~ g PN . & AKX
Muuavun Juies 7 isolates Wintuffasas oo
TIRIEY
AINN5ANBIATIUN1SNAEDU CPE 10e3%
mCIM @1115anAdaukazaunaladeiafisunuis
MHT usnanildeyaninuynves CPE wuAud1ge
nsvhanulangndedlunsieunstelanishse
& v fa P
Y9y CRE TmmqﬂmmmﬂmiLmewmmmm
wieliinisldeigndsanuigay wagn153nns

. XX
AIUANNITHNT NTZIBVTBRoe fordudgym
Seunnna Nndesedlinnusiuiiowasnseniin
WandnsINIsNUasInaluasusialy

anAnssuUsENIA
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Validity and reliability of meaning pressure pain threshold using WE
pressure pain threshold meter in diabetic foot of type 2 diabetes

mellitus patients

Nutthakarn Srimuang™?, Uraiwan Chatchawan >, Pannee Peungsuwan®’,

Wanida Donpunha®’ and Wichai Eungpinichpong®’

Abstract

Sensory impairment or numbness in both feet is the most common complication in diabetic
patient caused by peripheral neuropathy and arterial disease. Traditional Thai massage (TTM) is the one
of the alternative treatments for diabetic feet. Mostly, the amount of massage-pressing pressure for a
diabetic patient tends to higher than healthy person. Applying the over pressing pressure may lead to
tissue damage. Therefore, to specify the safety and efficacy of the pressing pressure is importance.
However, no study conducts the instrument that to be modified for measuring the pressing pressure
before. Therefore, the study aimed to examine the validity and reliability of a new instrument entitled
WE pressure pain threshold meter. The digital force gauge and a digital alsometer were selected as a
standard instruments. The reliability test was done in 43 diabetic patients with age of 64.77 + 8.41 years,
and 65.1% of female. Fach patient was applied the pressing pressure on the point between the 2™
and 3" head of metatarsal bones of the dominant foot. The pressing pressure was maintain for 5 sec
by gentle and slightly increase pressure until the patient start to feel some discomfort (sub-pain
threshold).

It was repeated 3 times with 2-min rest between repetitions. Results found that WE algometer
presented a high validity by reporting the 2-similar Pearson’s correlation coefficient which was 0.99 (95%
Cl of 0.99 to 1.00 and p < 0.001) and a high reliability that the Intraclass Correlation Coefficient (ICC)
was 0.87 (95% Cl 0.78 to 0.93, p < 0.001). In conclusion, WE algometer has excellent validity and high
reliability. It is also simply for applying and inexpensive. Therefore, it could be used as the instrument

for the follow up assessment after physical therapy, traditional Thai massage, and future researches.

Keywords: Validity, Reliability, Pressure pain threshold, Algometer
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Validity and reliability of digital WE algometer in subjects with

myofascial trigger points on trapezius muscle

Nirattisai Kulsawad', Piruenporn Meema', Uraiwan Chatchawan®”,

Torkamol Hunsawong®® and Wichai Eungpinichpong®’

Abstract

Myofascial pain syndrome (MPS) is one of musculoskeletal disorders. Trigger point (TrPs) is the
main characteristic of MPS with low pressure pain threshold (PPT) which could be measured by a digital
algometer. Although the commercialized digital algometer is accepted as standard instrument because of
high validity and reliability, it is relatively expensive as imported from abroad. A local made instrument
namely digital WE algometer (WE) has been produced by Assoc. Prof. Dr. Wichai Eungpinichpong for this
purpose without a study on its psychometric properties. This study aimed to examine the validity and
reliability of WE algometer and tested it against a commercialized digital algometer (DA). Thirty subjects
with myofascial pain syndrome who have at least a trigger point on trapezius muscle were recruited.
The researchers (one student and one expert) pressed on the palpable trigger point to assess pressure
pain threshold by each of the two randomly allocated algometers on 2 sessions (3 consecutive times
per session) with 2 minutes rest between the sessions. The rest period between underwent the two
devices was set for 15 minutes. We found that the inter rater reliability of the WE were high with ICC
0.94 (95%Cl of 0.88 to 0.97, p-value < 0.001). The ICC for Intra rater reliability was 0.96 (95% Cl of 0.91
t0 0.98). The concurrent validity between WE and DA presented by Pearson’s correlation coefficient was
0.84 (95% Cl of 0.68 to 0.92 and p-value < 0.001). In conclusion, WE algometer has very high reliability
and high positive concurrent validity. It could be used as a quantitative tool in novice for assessment

and follow-up of progression in physical therapy.

Keywords: Trigger point, Pressure pain threshold, Algometer, Validity, Reliability
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Balance ability, leg muscle strength and risks of falling

among overweight older adult

Weerasak Tapanya'*, Puttipong Poncumhak’, Noppharath Sangkarit',
PP

Pacharee Manoy', Sirintip Kumfu' and Sinthuporn Maharan'

Abstract

Background and Objective: Overweight is one of the most common problems in the elderly
which is also the factor associated with falling in the elderly. The purpose of this study was to compare
the balance ability tested by timed up and go test (TUGT), leg muscle strength and five times sit-to-stand
(FTSST) performance between elderly with overweight and normal weight. Method: Thirty-two healthy
elderly were divided into two groups including normal weight elderly (n=16) and overweight elderly
(n=16). The subject in both groups were same gender and age as matched pairs design. All participants
were assessed on balance ability by TUGT, FTSST, and leg muscle strength by a Push-pull dynamometer.
The Independent sample t-test was used to compare the difference of all variables between groups
where the significant levels was set at p < 0.05. Results: The results showed that overweight elderly
group used more duration of time to perform TUGT and FTSST, and had less leg maximum voluntary
contraction (MVC) normalized to body weight than normal weight elderly group significantly (p < 0.01).
Conclusion: Overweight elderly seem to have more impaired balance, higher risk of fall, as well as less

leg muscle strength than normal weight elderly.

Keywords: Overweight, Elderly, Balance, Leg muscle strength, Falling
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T fududaiuiiiufindeuimdsdansslunuads
anffuiunouisazantutiluseudaly §idetuding,
nsnadeuiiliinartiosdian (intra-rater reliability;
|CC3’1 = 0.93)
3) MmanareuLsVARIgeERTasnudan (Maximus
voluntary contraction; MVC)
9181ALATYNNAFADULTIVIARIZIAAVBINATY
dowdeauiluvinisuu NK table Tasdnlidait

@ F35yTHa3es push-pull

U

ag/luvinge 60° a9
dynamometer (Baseline® Push-pull dynamometer,
Fabrication Enterprises Incorporated, New York,
USA) Mawilesionduuen 1 cm uagoonddslienan
afAsoonusunBead iU e f U TIgn
Winitazinldansl3 4 Sunit nedeustavan 3 sou Tuiin
ﬁhﬁmmﬁqm LasyANduT Mg futndnga (MVC

normalized to body weight)

nsATEdayaneata
Tasznteyalaglilusunsy SPSS version
22 Tagymsieseninisnsyaneiivesdeyalaely
@@ Shapiro-Wilk test wuan@nUsinisnszae@)
voadayawuuund 1datiAdenssaun (Descriptive)
aSurednuwariiliveteatadas wazldads
Dependent sample t-test oA IERANLLANGS

sendnangulunndinds lnsmvueseautedify
N9adAN p-value < 0.05

NANISANEN
mﬂmmﬁauL%Uﬁa;ﬂaﬁugmmmmawaﬁﬂiﬂgﬂ 2
nau wuhldiianuuenseiusidedAgyuemniuds
16w ine 918 dauga (o > 0.05) anviu thwiing uay
ftinanie (p < 0.01) Faandlunsnedi 1

HANISNAADUALEINITLUNIINTIFIAY
nIegeyU TUGT WU ﬂfjuﬁqqmqﬁﬁmwﬁmﬂfﬂ
Auinanlunmadeusnnningudgeengiifimiin
Unieenaditedifgy (o < 0.01, 95% Cl 0.94 to 2.17)
(s‘l.hn 1) L“U‘LALW&J’Jﬂ‘Uﬂ’]i‘VlG]ﬂEJ“Uﬂ’JWﬂJﬂ’l@J’ﬁﬂiumiﬁﬂ
GU‘IA‘EJ‘IAR]’WLN 5 ?”15\‘1 (FTSST) (p < 0.01, 95% Cl 0.92
to 3.91) (sU‘m 2) wardanduinsvosnnuudanss
Guaaﬂa’mmaﬁzmwmuﬂm (leg MVC normahzed to
body weight) uaﬂmmqm&qqmqwumuﬂﬂﬂm
pgeltivdALy (o < 0.01, 95% Cl -18.64 to -7.52)
(gih'?i 3) Fauandlunnsnadi 2

= v Y o o i = | =
$1979% 1 ma%aaﬂwmzmlﬂsuaqmawami (ALRRY + EUULUEJQLUUEJWGﬁﬁWU) n=32

Variables Normal weight Overweight Mean differences p-value
group (n=16) group (n=16) (95% CI)

Gender (male/female) a/12 a/12 - -
Age (years) 65.69 + 5.26 65.56 + 5.20 0.13 (-0.51 to 0.26) 0.497
Weight (kilograms) 51.30 + 569 65.8% + 836 13.89 (8.73 to 19.06) < 0.001*
Height (centimeters) 155.81 + 7.42 154.38 + 7.99 1.44 (-7.39 to 4.52) 0.614
BMI (kg/mz) 21.40 + 1.98 2756 + 2.03 6.16 (4.57 to 7.75) < 0.001*
MUELAR  * significant difference at p < 0.01
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Asalnan1sing
= & Aay v o = =
NNaNISANYIASIINLAYINsWIeuLTiey
AIUUANANUDIAIILANITLUNITNTIN AINENLNTD
Tun1sqnduBuaintds 5 ASY wazAINLIITIVEY
naslensEnInguEaseeNiln s vtiniiuuag
uminunid wudiaggeeneninnizivdninuldom
TunsnageugnTuBuants 5 ATNnINgusgeeny
P ) a Y Ao a8 v
Midwidnun® lnedaseeniinngundldiianlunis
nAdoUANTWENINTA 5 Asuduaiies 9.03 + 1.64
a =~ o v o 5 v a v =
it Tuvggeongniangdminifulduings
11.30 + 1.75 3u¥l FalloRsaundannudeswio
nsaulagldandn (cut-off point) vasanldlunig
£ o & W a =(30)
NAFRUANTUEUIINTY 5 ATY WU 10 Fud
-dl 1 U =1 Y1 ¥V -dld
wiawendeymsnunimmses wulaingaseneniinie
5 v a & o q' i Y v v
untiniiuduyeranianudesionisvnaulade
AOAAARINUNITANYIVDY Pataky wazAmug®®
Yy v =~ = A <& &
AlauUSsuiisunsnageuanTuguants 5 asly
iAo A W | vaa g 9 a
Alveyiidvilinanigunnseiy wuhgndidminuni
g1 mageuanTuEuaINts 5 ATe Yesnin

aa %

Aninngeiuegaiidedidynieaia (8.28 = 1.42
JUT waz 11.29 + 3.14 W7 AUEIU) LaRalALTiY
TAFULIANENLANANNAUTNARDAIUEIUTO NS
d‘ 1 ¥ v 1 al v
NAADU STS WarAULELsaNISauts Widetuns
Anw1v09 gigyey) tenananan wazAme®? Anudn
P-4 Y] ag v £ A
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114 5 Asatdoen g e iin1igeau (9.80 + 0.32 3w
Wag 11.00 + 0.38 IUT AUAIU) walunuany
wansnalalUTeuiiguiuging idineniu (9.97 «
0.32 3u19) FansAanwInanadunisanely
[ 1 [l < = gj -:911 [~ =
Fordlvey egnalsinnu nsfnuluadaililunis@ny
Wisuludeggeengiinnzdmdniiy Jandunuin
a ' ~ X a
fianuunnaaeIalglunisnaaeugnuuguain
o.'/ g.J/ [y ¥ -Ql'd go’ LY a Y 1 'y}
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waztise Tl geonedviluianieiiundtnue
Unf Ao 18 fiv 25 nn/msu. tedunisdesdiu
anudgasen1saxludasainnisaivautadnelula
= =%
annenily

nisideulmanvidsluvingu (STS) WJu
a Ao o & % a a4
Aanssunsiaudndu wasilufanssunisindeuln
HugureIMsiafeudefnliaudAgysensisuay
GL « "L d‘ 1 aa ‘LJ o o v (23) &
unsindeulniduy q ludinusedriu® mnyanaiiy

1 Q.‘I d’{ IS Y A ] ¥ 1 1 a a
Tenansaananiugulaviserihlieendiiivssdnsam

s (25

anathlgnmsmnauld™ Iae Load wazmny™ lamesm
TmseapugniuBuainyinly (Sitto-stand test;
STS) fiauduiusiuvladenissunievevagey
waredade laun aruaunsalunisiuanuian
(somatosensory) anualunisedeulm (speed of
movement) N1513447 (balance) TR PRTHILRIEE
yandnien (leg muscle strength) Han3An®
Tuafaiinuifgeorgiitianzdminiuldinailuns
NARDUALAINTAIUNINTIFINENTAdU TUGT
mﬂﬂ’i’mq'mg'qamqﬁﬁﬁmﬁﬂﬂﬂﬁaﬂwﬁﬂaﬁﬁﬁy
wmamwmﬁﬁﬁmwﬁwﬁﬂﬁaLﬁuﬁmmmwim
vesmrmanstlun st dgeeng i
Und a@anndeenun1i@neIves Singh wazamuz®
fnuingfiianagdauiinisuniawesgaguenisues
51918 (postural sway) Tuvagduiafunaiuiug
mnmﬁLLazL%’mdmuﬁﬁﬁmﬁﬂﬂﬂaaﬂﬁaﬁﬁsﬁﬁ@
a’mLﬁmmmﬂﬁﬁﬁmwﬁmﬁﬂLﬁuﬁLﬂﬁauﬁﬂme

] ~ ~ ! ) ! '
M1919N 2 LU?EJ‘ULV]EJUﬂ')']QJLLG]ﬂGn\TSUENW}]LLUSS%'VT'J'NﬂE‘)‘N

Y8IYAAUGNALIAVBIINY (center of mass;
COM) F391nm3Anw1es Del wavanz™ s1891um
COM maq;ﬁﬁﬁmwﬁmﬂﬂLﬁmzﬁmiﬁauﬁmmmm
AIUNTININNTN (anterior shift) 91NA1TEzEND
Tusfuusnadsiitnnniung Ssdamalimumisvos
COM Iamaﬁaaﬂﬁ]’lﬂﬁ’]maﬁu (base of support;
BOS) léineiu wenani Gilleard wazanz™® Sy
Iifgeengifamzimtniuinaeadoulmiidun
waztae danalvinauantnslun1smIuANNI NI
anadn1uu1n28"” Hergenroeder wazmag®?
las189uifviuian1eldnsnan oaussnn 1 nYes
SNNYAWATNARBUAN 6 W71 (six-minute walk
test) mmmmazﬂ,umiqﬂﬁuﬁumﬂﬁ’a (STS) uag
ANIEIDINTAU (ait speed) Fsnsnndeumaniy
ﬁﬂmﬁmﬂsﬁumwimﬁummL?%m@iamié'ﬂu;}'qq
918 WUREIAUAUNITNAADUAMNAINITOIUNTT
nsefadIensaEey TUGT lunisdneiadaiiaae
wonani nsAnuluaddfmumnuunnsisegne
ﬁsﬁwﬁ@mnqaﬁamaﬂﬂawuLLGﬁaLmﬂJmﬂﬁmﬁaﬁm
sewinafgeongiifnnagdmdnifusazivinund
fefodutiadeifienuduiusiunmmasougniuiu
ntanazanudssnenisauduegeds Tnewuin
Hasonefifiamsimdnifudiaruuduswesndmiile
ifosniggeogiiminunfegnedideddameada
Feonaduldldinnsifaengfiinnzdmiinidy
flauudassveandruilovianamnnnitinein

1% 1%
o o

AasorguminUniuaziasengniinnviwiniu (n=32)

| Variables | Normal weight | Overweight | Mean differences | P -value |
group (n =16) group (n =16) (95% ClI)
TUGT (seconds) 903t 1.64 11.45 + 2.46 2.42 (0.94 to 2.17) < 0.001*
| FTSST (seconds) 974 +£133 | 1130% 175 156 (0.92t03.91) | 0.004* !
Leg MVC normalized 37.13 + 12.95 24.06 + 7.41 13.07 (-18.64 to -7.52) < 0.001*
to body weight (%)

NUBLUG)

* significant difference at p < 0.01, TUGT; Time up and go test, FTSST; Five time sit-to-stand

test, MVC; Maximum voluntary contraction
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YAV SCCmec Tuwa methicillin-resistant Staphylococcus aureus
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UNANED

methicillin-resistant Staphylococcus aureus (MRSA) HunuaiiGefituaingddymedsainde
Tulssmenuadinulévilan waenurelsnfndeluguruinniu dagdulimsfinwusneinues Staphylococcal
Chromosome Cassette mec (SCCmec) \Uu type I-XII Tuusswnelnediulugnu MRSA type lll uaz type lIA
Tut73198110 Vilkiruan S5earumu MRSA anewuslualg ifindy fedulivgruindesnaiitannnisfunneiaiy
uazaneusTnuluusasufienafinsdsuudas msfnuiiiguszasd Wefnwivdiaves SCCmec Tuide
MRSA ﬁLLaﬂlé’mﬂQﬂasJT,sqwmmaﬂ?uﬂ%uw% Swrtaveuunu Tud we. 2553, 2558 uaz 2559 LiieRnniu
naBsunlastesaneiiug MRSA Tulsameruiawisd Idnsiameiiaes SCCmec #7635 multiplex PCR
1n8n929 mec gene complex class 59U ccr complex type Wan1sAN®INUIN feg1dlut w.a. 2553 i
SCCmec type finusnnilanie type lll $1uau fovag 57.9 (11/19) sesasuiiu type Il fovay 36.8 (7/19) uag
fdoiliaunsnszyriinues SCCmec $1uru 1 feg1s (Goay 5.3) uaznanisAnuitolul wa. 2558-2559
wuidl SCCmec type fiwusnndigafe type Il Yovay 46.5 (27/58) sosasuniiu type Il uay type | usazvin
WuSowaz 24.1 (14/58) WU type IV Uay type IX usiazatanuiovas 1.7 (1/58) LLﬁ%ETQWUL%@ﬁI&Jﬁ’]SJ’ﬁOS%Q
¥iinvee SCCmec W83 1 fegns Govaz 1.7) dmsu MRSA 1 §1081318 SCCmec type IV asaalinudu pul
NNsANENUT SCCmec type 184 MRSA fiwuludl w.ei. 2553 fgufnisaliiufeatumsdnuileefing
Tt e, 2550 uagwudnlul e, 2558-2559 fnsasundasanedn Tnsdadiuvesuiinflagnutiesndu
Snsmuifindulutiogiiu wansdauuliumaudsuulamesmeiugido MRSA lulsmeiuna

ﬁ’]ﬁ'lﬁzyz Methicillin-resistant Staphylococcus aureus, Staphylococcal Chromosome Cassette mec,
SCCmec type, MRSA
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SCCmec types of methicillin-resistant Staphylococcus aureus
isolated in 2010, 2015 and 2016 from patients of Srinagarind Hospital,

Khon Kaen Province
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Pirom Puang-Ngern?, Ratree Tavichakorntrakool®, Aroonwadee Chanawong® and Aroonlug Lulitanond™

Abstract

Methiciliin-resistant Staphylococcus aureus (MRSA) has been a major cause of nosocomial
infection worldwide. Recently, community-acquired MRSA infections have been reported increasingly.
Nowadays, 12 types of Staphylococcal Chromosome Cassette mec (SCCmec) elements have been
identified by using multiplex PCR methods. In Thailand, SCCmec type Il and type IIIA were mostly
reported. Ten years later, various SCCmec types of MRSA had been reported. MRSA isolates in different
area may have different evolution and strains variation. The objective of this study was to determine
the SCCmec types of MRSA isolates from patients in Srinagarind Hospital in 2010, 2015 and 2016 by
using multiplex PCR technique. The SCCmec types were specified by combination of mec gene complex
class and ccr complex type. Of the 19 MRSA isolates in 2010, 11 (57.9%) isolates were SCCmec type I,
7 (36.8%) were SCCmec type II, and 1 (5.3%) isolate was undetermined for the SCCmec type. Of the 58
MRSA isolated between 2015-2016, 27 (46.5%) isolates were SCCmec type I, 14 (24.1%) were SCCmec
type lll, 14 (24.1%) were SCCmec type type |, 1 (1.7%) was type IV, 1 (1.7%) was type IX and 1 (1.7%)
isolate was undetermined for the SCCmec type. In addition, no pvl gene was found in the type IV MRSA
isolate. This study reported MRSA isolates in 2010 has the trend of SCCmec types like the previous
study in 2007 and the results of MRSA isolated between 2015 to 2016 reported the trend of changing
in the SCCmec types of the MRSA isolates in this area.

Keywords: Methicillin-resistant Staphylococcus aureus, Staphylococcal Chromosome Cassette mec,
SCCmec type, MRSA

' Faculty of Associated Medical Sciences, Khon Kaen University

? Clinical Microbiology Laboratory Unit, Srinagarind Hospital, Faculty of Medicine, Khon Kaen University

* Centre for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated Medical Sciences,
Khon Kaen University

* Corresponding author (e-mail: arolul@kku.ac.th)

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019 141



unin

Staphylococcus aureus HuwuafiZeding
Iolulnseayn wazimavesaudni Suiedianunsa
Aelsadfey 9 nanevia leuinsaadeiiiand
nszan 1aen wardufudonelomatiaansanolse
Tueudifigfiduiusiniiund uenainddauduanivg
ddromsindelhlsmenuaiinunhemneilan®
witlgtiunudn S, aureus \uanmmvadlsafnide
Tugurunniu® Tasduaefinndolifiusy dnsu
nsinelulsaneivianineu A51899UnUa1 S
aureus fnululsameruna uazainguey (Hudeiid
apWuguAndeiy wansiefiunvendoinundsi
seiu 1ioen 5. aureus fimsievansviainty
fidfafe aeug methicillin- resistant S. aureus
(MRSA) Sasinitesesusnnanevia

MRSA nuasausndeund a.a. 1961 ne
Patricia Jevons® aqtussaadudoamnddyves
Tspdndelulsmenunananeus wazdmunelsain
Lﬁ??aiusqu%uuﬂﬂ%u n1smasoe1 methicillin Tu MRSA
LAN9INNITE3 penicillin-binding protein (PBP) 2a
7illAseas19m1991n PBP Und @9dl affinity s
methicillin wage1ngy B-lactam anas N1IHER
PBP2a gnmiiulagdu mecA ﬁéﬁgaaejuu%uﬂ’uqﬂiim
findoudeld Send Staphylococcal Chromosome
Cassette mec (SCCmeC)“)QﬂﬁUWUI@EJ Teruyo [to
108 .41, 199910 SCCmec fifisesnzlulaslaley
Y4 Staphylococcus lngaglnafusumis origin of
replication 1A338319799 SCCmec anWauzUANAIY
funanewuy Jsiinsldguuuures SCCmec Tuns
FUUNAIRUTUDI MRSA vilinsuAuynves
sCCmec whaglndluiuiifisneiu lulnssadrevesiu
SCCmec Usenaumigiugnssumvian 3 @ diuusnee
Chromosome Cassette Recombinase %38 ccr gene
complex Usgnaua188u ccrAB way/wie ccrC
39UAY open reading frames (ORFs) ﬁagjﬁnm
Tnesou dufidesiio mec sene complex Usznau

RREY! mec, insertion sequences Wiz ORFs ﬁa&_j

Uinuseu duilauduiugnssuiifeusessning
FunanUeINaUEY mec Uagnaudu ccr L3undn joining
region (J region) lnglu ccr gene complex Hgu
ccrAB wag/wie ccrC vmiiniindnlusiuiidu
site-specific recombination vwi7ideuseans
fugnssu vhlsansiugnssusing  wu Builfeados
fumsnesn nsmelavemin unsniduazifeusonu
SCCmec I uagdtlif SCCmec unsniduazideusie
Tulasluleuwes Staphylococcus 19 A15¥UUDY
ccrAB wav/ve corC dwmalifiianiswaniudsy
ﬂ’uﬁqﬂﬁmgijﬁa Staphylococcus Adangnugiu
Juvsslevdsanisuiufvende ilinueyly
daunndeuvidoanziidamnunaduanendugadn®
Tng MRSA finululsswenuia (hospital-associated
MRSA, HA-MRSA) dulvgjiduansiiusiinesesn
aneilne19an MRSA finunelsafinidolusmen
(community-acquired MRSA, CA-MRSA) G
awaﬁuiﬁ?ﬁumawwm methicillin 309197081
U199fin3Iusae CA-MRSA #ifinssieaudiulng
AN0150NAANNFU Panton Valentine leukocidin
(PVL) Wumenduiifignsvianewadidaidentnn waz
\waddue veslaad Wuaimaddauedlsa necrotizing
pneumonia ¥MiAne1n15Uensniauataguws ey

deddnla”

MRSA Fanuunsludaivarevingiuia
Urdnd (livestock) Fa3en1n livestock-associated
MRSA (LA-MRSA) Taeilsneaunuide LA-MRSA
Judeulungudniimsugia Taeiugiuandiaiu
IﬂEJLQW’]BIUWJUﬁiWEN’]HWUL%JEJ?MH%U ANUTULTIVDS
NSUNISEUINLAENSAALTD LA-MRSA Slannudusiug
furunavewihdy Tngnunsuudeudeludns was
AR s 9N edn T7TuUsENOUBIMIT WUANS
WNITEUINAINYATEY 9] UTene

uenanifanuido MRSA Tunguiiivianu
M‘%@@ﬁﬂagﬁlumﬁmgmé’mi AsAnLEe LA-MRSA
wufiiwiuaviiofeseu 1o LA-MRSA 919uns
nglsmenua Insgthefidniumssnunlulsmenuia
o1 dummguas MRSA 1nuadnd Tnsfideendoay

142 MEsvAdansugLaznenIwdidn x U9 31 atuil 2 x wguaIA - A9AAN 2562



Tulnssayn gUeniinlsafae 9191AnNN15U
g 1 A [ | £ A = a dy
WoUIENINUTONSINISHIARN wIndin1s@niteluy
NITULALADA 21N51891UVD9LTINEIUIa South of
Brandenburg Federal State of Germany luusiaeu
WUves Ems-Dollart area of North Rhine Westphalia
Federal State wWun"sAnLY® LA-MRSA gtuainiegay
14100 p.a. 2008 \WuSovaz 23 Tul a.r. 2011% uans
fatlguiilAnannido MRSA LWNTU F3TN15ANEN
Wiguiilguateiugues MRSA 91nusazgiinia
A @ v a ~ e
vadlan iieludayaniessurnine iiensuianig
z S ~
nTzatgvandealuisazgiinia wagldlun1sfnw
Twwinsveade JagUuinsAunuuazIuunyile

9-10

993 SCCmec Iilu type X' dayaiiisienu

nUsenalnelud w.a. 2548-2549 way Un.f. 2550

2 yniian Inglud

nuldu type Il wag type MA
WA, 25482589 WU SCCmec type Il $ovas 60.3
type IIA Sowaz 33.1“Y uarsiaaulul w.e. 2550 wu
SCCmec type |l Sovay 41.6 S0989u7A0 type A
Joway 40.6 type Il DCS $ouaz 12.3 type IIIB Sovay
1.9 wagdinsianu type I-class C complex Sogag
1.9"? Gegnndostuseanuaigalulsemalnguas
Femunalul we. 2557 finu type Il nniedeadu®
wananiidistesunisinudedclud w.a.
2555-2556 MNLINYIWIANTEUNYNANU SCCmec
type | 1nfigniesar 59.7 sesasuiiiu type I
Jovay 33.1 type Il Sovag 3.2 type IV Sovag 2.4
waglilanunsaszyviinlasosar 1.6 uagainsieau
n1sAnw1 MRSA angUaglulsmenuiaesuasuns
Fanveuunu Tl we. 2550 Wy type lil 1niign
ARSaay 60.7, type lIA 398z 30.8 type Il Sovaz 6
type Il DCS Seuay 1.7 uay type | variant Sovaz
0.9" Tugaianfinauan §n1551897uNY MRSA
aewuglvin 9nluyguvy Feerauandnsananeiug
Anululsangruia Useneufuiinisduiugiuii
Hornyuruoraundinglamerunald eravhlnde
f33anuns wagiimsAsuudaswesmetug MRSA
finululsaneuna

v
ISk Y

msfniiiinguszasd lefinwulinues SCCmec
Tu MRsA Auenldangiaelulsmerianiuaiuns
Jandnveuuwnu Tuyel we. 2553, 2558 wag 2559
iefnnunisilasuulasuesaneiug MRSA lu

Tsanegnunawiall

EAUAZIINTT
1. wuafiSefildAne

S. aureus M methicillin fAuenldain
AdrelsmeuaAIuATuNs Aunulignsie Tugad
W.fl. 2553, 2558 Wag 2559 417U 77 A21989
wiasinveate MRSA wonldanEums s1uu 13
§79814, tracheal suction tube MUIU 9 FIDY,
VUDIDNUHA 1Y 2 §20879, Mupwisedsteann
WWaNATUSILAY 3 Freee, thAdiuay 1 daegs,
Uga1nusiamIdIuIl 1§98, T1ea1nusimuen
U 1 AI98N4, A19EIUINNTLINILDINT T1UIU
1 Mpgny, dem 91U 1 Meg1s waglinsiuwnas
fumoudediuau 45 fegns Hudodiunsignd
¥fia 91nN15deNFLNTY wasnadoudaall Lawn
catalase, coagulase, PR mannitol LLagmwmiga
methicicllin 1ag78 disk cefoxitin (30 pg) M1LAD

(16) Ud v Y =
[ LaggUsUNIYNITNTIVEU mecA

UINIFIUVRI CLS
Tng33 PCR™ wazfiuidolddl 20 ssmnwaifoa
Tw skimmed milk i slycerol Sagay 20-30
wuASE81989 laun S. aureus aneug
NCTC10442, N315, 85/2082, HDE288 Lay JCSC
6690 LﬁUL%@ﬂ’JUQNNﬁU’Jﬂ dm3u SCCmec types |,

I, 111, 1V kag 1X anuansy

38535UNTIV lunywe

Tassmsihfudunisedasensideilds
N1355U509938555UM I IULULE NAMENTIUNIT
93855515338 lunywd un1inerdeveunny
MeaulATINIg HE552272

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019 143



2. NM5H384 DNA

afnnsuevente MRSA lnemzideun blood
agar (Oxoid, Basingstoke, Hampshire, UK) auﬁ 37
perwalded Uiy 18-24 Halus 19lRuiiudsAann
Fodelalathfisrvesdemuruassly 1xTE buffer
Usums 50 lulasdns USulvlianuguivindu 1.0
McFarland s achromopeptidase (Sigma-Aldrich,
St. Louis, USA) U3uas 10 lulasans udguil 55
perwalded U 10 il iievhanenfuradvede
Ausnwansazaneilalifigamgil -20 esmwalded
ey DNA template
3, MsAnYn SCCmec type vaaa MRSA Tagld
wAlA multiplex PCR

»319M1TTAIes SCCmec M8A5 multiplex

PCR nmii§ues Kondo wazans™” Tngmsaawii mec
gene complex class ey ccr complex type

duranoIUfizen PCR Usenausie 200 uM
dNTP (Vivantis Technologies Sdn Bhd, California,
USA), 10xPCR buffer 7 2 mM MgCL_ (Vivantis), 0.5
UM Inswuas (Bio Basic Inc, Markham, Ontario,
Canada) Tag polymerase 1 U (New England
Biolabs, Ipswich, MA, USA) N template
DNA USu105 1 lulasdns Usulvlausuinsans
25 lulAsans fethnduusiaanide VADAAIUANNG
vanld DNA waailidnsBausias type uazvinanaIUAL
uaau Idhumanlossuuny DNA ¥inufizen PCR
Tup3es FlexCycler® (Analytik Jena AG, Germany)
Sufusag initial denaturation 71 94 asrwaLTea
W 5 UM mﬂﬁ?um’hgiﬂﬁﬁ%m PCR 91171 30 58U
Usznausne denaturation 7i 94 earwaldeaduing
2 W7t euse annealing 71 50 asrwadeadung
1 Wt extension 71 72 ssrwadeadunan 2 und
final elongation ﬁqmmﬁ 72 psradeaiunian
7 wiit wawseflgamndl 4 sveaidea 91ntunIIe

PCR product Tu 1% agarose gel electrophoresis
Feia3es electrophoresis (i-Myrun, Cosmo Bio,
Japan) 1awil 1 kb Plus DNA ladder (New England
Biolabs, Ipswich, MA, USA) tJu DNA 819dsdmsu
[WeuruInuesty DNA wavdeulaanis 0.5 ug/
mlethidium bromide guau DNA felA3es UV
transilluminator (Syngene, Cambridge, United
Kingdom)

N1558Urtnree SCCmec ldHavas ccr type

sufU mec class''”

NaN1SANEN
=~ A A a Iz A ¢
1NN1SNAAUNIITILATL NI AT T
& o | &

U S. aureus WU’JWLGU@ﬂqﬂmEJEJNL“LJu S. aureus 70N
JUNAFDUNITABABY methicillin YBWTDANINAT?
lnensnaaeundulisie cefoxitin wudngeynsiegns
WU MRSA Aenanisnaaauainulinaeg disk 1
cefoxitin WUIABABYN (UM inhibition zone
Wegnimmieiniu 21 daduns) wagyniiegis
AIINUEU mecA

M5ANBINTIIMNTLAVBY SCCmec T MRSA
InuofuNasNAUTENING cor type Way mec class
(5U9 1)

144 MEsvAdansugLaznenIwdidn x U9 31 atuil 2 x wguaIA - A9AAN 2562



3000 bp

2000 bp
1500 bp
1200 bo
1000 bp

= TR

_——
_—
Jrmm—
——
e
B il
el
L
; 2
e |

500 bp

100 bp

Q)] (V)

gﬂﬁ 1 (n) PCR product 984 ccr type; Lane M, 2-Log DNA ladder; 1, maﬁuﬁ: 85/2082 %45l ccrA3 (1791 bp);
2, aneiug N315 Fail ccrA2 (937 bp); 3, anesiug NCTC10442 343l ccrA1 (695 bp); 4, foesvangian
83 WUl ccrA3 (1791 bp)
(%) PCR product @ mec class; Lane M, 2-Log DNA ladder; 1, @eiiug 85/2082 398l mec class A
(1963 bp); 2, aewug NCTC10442 Gail mec class B (2827 bp); 3, aeiug MR28 (SCCmec type IX)
39l mec class C (807 bp); 4, feg1snuILLaY 83 WUl mec class A (1963 bp)

il

3000 bp
2000 bp
1500 bp
1200 bp
1000 bp

P
L]

500 bp

100 bp

(n) (¥)

;nlﬁ 2 PCR product maﬂﬁaaﬂﬂﬂﬁlﬂmm%mzq SCCmec type
(n) PCR product ¥89 ccr type; Lane M, 2-Log DNA ladder; 1, a’lﬁlﬁ'uﬁ: 85/2082 (ccrA3, 1791 bp); 2,
aeug N315 (ccrA2, 937 bp); 3, anewiug NCTC10442 (ccrAl, 695 bp); 4, AI0E1MuNEaY MR-2
(ccrA2, 937bp); 5, FvgavuNeay 939 (ccrA2, 695 bp)
(¥) PCR product 984 mec class; Lane M, 2-Log DNA ladder; 1, maﬁ'utf 85/2082 (mec class A, 1963
bp); 2, @ewiug NCTC10442 (mec class B, 2827 bp); 3, @1eiug MR28 (mec class C, 807 bp); 4,
FIDE19MUELEY MR-2 #59bNU mec class; 5, Apg19maneLay 939 a5alinu mec class

J Med Tech Phy Ther x Vol. 31 No. 2 @ May - August 2019 145



wuidosuuni@odidnwaud we. fusnls
ndthe iy 2 ngu Tnedwundudelud ne. 2553
uazitolud we. 2558-2559 wuiideddluln.g.
2553 fd1uru 19 fegne 1u SCCmec type I
wnitga Yesay 57.9 (11/19) sesaswndu type I
Joway 36.8 (7/19) wazliaunsasey SCCmec type
19 1 feg1e (Seeay 5.3) drunquéiegnslul

W.A. 2558-2559 #97U2U 58 F10819 WU SCCmec
type |l mm?iqm (Sovay 46.6) (27/58) soeasu Ty
type Il Sopaz 24.1 (14/58), type | Sovay 24.1
(14/58), type IV Sogag 1.7 (1/58), type IX Jovay
1.7 (1/58) wagllanunsnsey SCCmec type laduau
1 faoes (Fovag 1.7) dslunauniivl 1

&0 =

g [X

Sfype

WU 1 WisuWeuA1Teeazae SCCmec type Yoo MRSA inuanngUlelulsangruiaciuasuns
Janinvouwnulul w.a. 2550 uagkanlaannisinuill (U w.e. 2553 2558 wag 2559)

d3UuazinsalnanisAnen

MRSA $1uau 77 daede Adnuiluaded
Judeiiusnldansogswesdiaelull wa. 2553,
2558 WAz 2559 21nLTINYIVIAATUATUNS WU
feedluling. 2553 3 SCCmec type Il 3nndign
($ovay 57.9) sesasnilu type | Gosay 36.8) Jelnd
WAesiuTIBINInlsneuIaneInulul w.e. 2550
finy type Il 1nndign Aeouaz 60.7 uAny type I
Wessovay 6 uanneanndlegnglul w.a. 2558-
2559 Gadu SCCmec type Il 1nfign so%a8NAD
type Il §3 SCCmec w1 2 wfiafistoerunuly

"type |l
TONTNULINTU WWULALINUITI89IUINNETINEIUIE

Uszmnalnguaziisauiu 1nna type duq™

=

au 9 Tudssinalng Wy Tsaneg1uianssuangndn

a

Anudedovar 33.1"Y diu type | WuIUIULRY 9
oA v A a (15

WulhgIfuagdsguaInlsang uiaumail

LANFINIAINTIEUALTINE VAN TEUNQNA1 b

WA, 2555-2556 U type | inniigansiesas 59.71

dm3U type IX Fadumesiuginuannlursugns
wazinenuadausnangiaelulsmenuianiuniuns
Tl we. 2556" Tunsnwiinuiiios 1 fega
($owar 1.3) Mnidolungud .. 2559 Tnsusnldan
ukavIvefUay Teduivgiudndoarowugi
ARl UIAINYUTY

146 MEsvadansunvgiaznen wiidn x U9 31 atuil 2 x wguaaw - F9au 2562



UBNANUTINU type IV 1 F10819 3nFI0E9

wuvzvestUaeluvenUiennidu ¥4 type IV 10U type
Y Y 9

iy . N
lareasanvaineululsingiurawisil Taevialy
MRSA 15l SCCmec type IV #5184 UnuUa8NYUYY
= ~
FelulszimalnepelsngnunIsnsaany type IV a0
Tsangruranszaanginantud w.e. 2555-2556 311U

3 $hege (Seuay 2.4)%

' waznunmegsluativuan
wmivendededallud wa. 25572 Tnavilu MRSA
fifl SCCmec type IV fnflfudindanendu PVL
wiaewug type IV finulumsnuiasalanudu
pvl Budeatiu type IV Aiflsrsauluusznelng
LazaNUsEIMAUTITanazn1vd densaldnudu
IOV((21-22)
MRSA 718l SCCmec type IV

Tun1s@nwddanu MRSA 30 2 @819

! « A o =
LLG]ﬂG]’]\?ﬁ]’]ﬂi’]EJ\‘i’lu@u“] NUNWUYU ,OV[ SL‘LJ

lai@u13058y SCCmec type o dufivgiuinige
9138N13Na18NUTVeITU mec class ATIUTLIN
1 primer 19149U vilwnsalinyu PCR product 3k
a1113038Y mec class 6 usitiona 2 fegnenTIany
cer type WWu ccrA2 (ﬁ'ﬂugﬂﬁ 2
Tun1sAnwdnudnsialuues MRSA il
~ | = I3
SCCmec type Il unnda @3u type lll Baaetdu type
Mnunnigatusiganniley we. 2545-2546%" uay
Y . 2550 weilunsAneinaunudndiutiosas
wAAIDIWU LU MRSA Tulsenegruialenaiinig
Wagw uwlasanenug lnesdenenutiesdied w.e.
a v QI 4%’ gj lej a [ @ dy
2550 {ONTINUNLIU 1981 9ARNWAGIANLAULY D
a v e a k4 '
YIANTHINAEUVBLTRINMSIAsULUAY WinkAay
a8 ug019AUNUA BFIWING o LA UANA AU
i @ Y] i i = n’lju a o o w
261491l570Y AeganlElun1SANY TSN
awhimamquéf’;me%ﬁwm JaPsLAUAI0E9
L A a - a | P 2 v
Wolliuiiy uazAnwidanmusely sudamsiiudeya
d‘ % U d‘ a A a wva |
LNEINUNITUSTULURIUNOANTIN NIDUUIUHUARD
HUsevasyaaInslulsangiuia Nenaiduasanis
WaguwUad 19930

ASANEYLAYDT SCCmec VaatD MRSA AT

(%
a

duvsgloniluduszuininet Wudeyadnsu

Anwiwuanislunisarunu Josdunisunsszuin
e

ULNERIRI

AnAnssuUsENA

nsfnwiilasunisatuayuainaneinale
NISWINE UM INENTEVRULAY AMEHIIEYRVBUAN
WimthviesfURn39a%73Men lsameunaasunsums
o v ¢ & o |
MlvinueuAsIsiidefiog19vaunseaAn Prof.
Keiichi Hiramatsu #1lR3Mu81LA5189i4%0 MRSA
GRENUINHEEEE

LONEI391989

1. Azis MN, Pung HP, Rachman AR, NordinAS,
Sarchio SNE, Suhaili Z, et al. A persistent
antimicrobial resistance pattern and limited
methicillin-resistance-associated genotype in
a short-term Staphylococcus aureus carriage
isolated from a student population. J Infect
Public Health 2017; 10: 156-64.

2. Deleo FR, Otto M, Kreiswirth BN, Chambers
HF. Community-associated meticillin-resistant
Staphylococcus aureus. Lancet 2010; 375:
1557-68.

3. Molton JS, Tambyah PA, Ang BS, Ling ML,
Fisher DA. The global spread of healthcare-
associated multidrug-resistant bacteria: a
perspective from Asia. Clin Infect Dis 2013; 56:
1310-18.

4. Liu J, Chen D, Peters BM, Li L, Li B, Xu Z, et
al. Staphylococcal chromosomal cassettes
mec (SCCmec): A mobile genetic element in
methicillin-resistant Staphylococcus aureus.
Microb Pathog 2016; 101: 56-67.

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019 147



10.

11.

12.

148

Ito T, Katayama Y, Hiramatsu K. Cloning and
nucleotide sequence determination of the
entire mec DNA of pre-methicillin-resistant
Staphylococcus aureus N315. Antimicrob
Agents Chemother 1999; 43: 1449-58.
Lulitanond A. Staphylococcus. Khon Kaen:
Khon Kaen University Printing House; 2018.
Adler A, Temper V, Block CS, Abramson N,
MosesAE. Panton-Valentine leukocidin-
producing Staphylococcus aureus. Emerg
Infect Dis 2006; 12: 1789-90.

Cuny C, Wieler LH, Wittle W. Livestock-
associated MRSA: The impact on humans.
Antibiotics (Basel) 2015; 4: 521-43.
International working group on the
classification of staphylococcal cassette
chromosome elements (IWG-SCQ). Classification
of staphylococcal cassette chromosome mec
(SCCmec) guidelines for reporting noval
SCCmec elements. Antimicrob Agents
Chemother 2009; 53: 4961-7.

lto T, Kuwahara-Arai K, Katayama Y, Uehara v,
Han X, Kondo Y, et al. Staphylococcal
cassette Chromosome mec (SCCmec) analysis
of MRSA. Meth Mol Biol 2014; 1085: 131-48.
Wanachat C. Staphylococcal cassette
chromosome mec type and antibiograms of
methicillin-resistant Staphylococcus aureus
isolated from patients in Maharajnakorn
Chiangmai Hospital. Chiangmai University
Bibliography 2008: 99-128.

Wilailuckana C. Determination of virulence
determinants combined with SCCmec typing
and variable numbers of tandem repeats
typing of methicllin-resistant Staphylococcus
aureus (MRSA) in Thailand. Khonkaen:
Medical Technology, Associated Medical

Science, Khon Kaen University; 2010.

13.

14.

15.

16.

17.

Lawung R, Chuong L, Cherdtrakulkiat R, Srisarin
A, Prachayasittikul V. Revelation of staphylo-
coccal cassette chromosome mec types in
methicillin-resistant Staphylococcus aureus
isolates from Thailand and Vietnam. J
Microbiol Methods 2014; 107: 8-12.

Chatree Wattanakul T. Molecular typing and
phenotype characterization of methicillin
resistant Staphylococcus aureus isolated
from blood samples in Phramongkutklao
Hospital [Master of medical technology
program’s thesis]. Pathumthani: Medical Tech-
nology, Allied Health Sciences, Thammasat
University; 2014.

Norchaleun B, Wilailuckana C, Hongsrichan N,
Kaewkes W, Wilachai C, Lulitanond A, et al.
Recognition of major methicillin-resistant
Staphylococcus aureus (MRSA) clones by
molecular surveillance in Srinagarind
Hospital, Khon Kaen. J Med Tech Phy Ther
2010; 22: 26-36.

Clinical and Laboratory Standards Institute/
NCCLS. Performance Standards for Antimicrobial
Susceptibility Test: Twenty-fifth informational
supplement. CLSI document M100-S25.
Clinical and Laboratory Standards Institute,
Pennsylvania USA, 2015.

KondoY, Ito T, Ma XX, Watanabe S, Kreiswirth
BN, Etienne J, et al. Combination of multiplex
PCRs for staphylococcal cassette chromosome
mec type assignment: rapid identification
system for mec, ccr, and major differences in
junkyard regions. Antimicrob Agents Chemother
2007; 51: 264-74.

MEsvAdansugLaznenIwdidn x U9 31 atuil 2 x wguaIA - A9AAN 2562



18.

19.

20.

21.

22.

Sinlapasorn S, Lulitanond A, Angkititrakul S,
Chanawong A, Wilailuckana C, Tavichakorntra-
kool R, et al. SCCmec IX in methicillin-
resistant Staphylococcus aureus and
methicillin-resistant coagulase-negative
staphylococci from pigs and workers at pig
farms in Khon Kaen, Thailand. J Med Microbiol
2015; 64: 1087-93.

Lulitanond A, Ito T, Li S, Han X, Ma XX,
Engchanil C, et al. ST9 MRSA strains carrying
a variant of type IX SCCmec identified in the
Thai community. BMC Infect Dis 2013; 13: 214.
Patchanee P, Tadee P, Ingkaninan P, Tankaew
P, Hoet AE, Chupia V. Distribution and
characterization of methicillin-resistance
Staphylococcus aureus (MRSA) at the small
animal hospital, Faculty of Veterinary
Medicine, Chiang mai University, Thailand.
Southeast Asian J Trop Med Public Health
2014, 45: 413-20.

Mimica MJ, Berezin EN, Damaceno N,
Carvalho RB. SCCmec type IV, PVL negative,
methicillin-resistant Staphylococcus aureus
in cystic fibrosis patients from Brazil. Curr
Microbiol 2011; 62: 388-90.

Hwang JW, Joo EJ, Ha JM, Lee W, Kim E, Yune
S, et al. Community-acquired necrotizing
pneumonia caused by ST 72-SCC-
mec type IV-methicillin-resistant Staphylo-
coccus aureus in Korea. Tuberc Respir Dis
(Seoul) 2013; 75: 75-8.

23.

24.

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019

Kawaguchiya M, Urushibara N, Yamamoto
D, Yamashita T, Shinagawa M, Watanabe
N, etal. Characterization of PVL/ACME-positive
methicillin-resistant Staphylococcus aureus
(genotypes ST8-MRSA-IV and ST5-MRSA-II)
isolated from a university hospital in Japan.
Microb Drug Resist 2013; 19: 48-56.
Lulitanond A, Chanawong A, Sribenjalux P,
Wilailuckana C, Kaewkes W, Vorachit M, et al.
Preliminary report of SCCmec-types and
antimicrobial susceptibilities of methicillin-
resistant Staphylococcus aureus isolates from
a university hospital in Thailand. Southeast
Asian J Trop Med Public Health. 2010; 41:
920-7.

149



213619

MALANISHNNE LATNIIATNUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

N15USZIRUAMULEIINIINITYANENT LU LN UNAALaZUSENDUTUE U
Siannsalindlugaannssy

gilan wendes” wag w1 ANSLINGAS’

Received: December 30, 2018
Revised: March 1, 2019
Accepted: April 20, 2019
UNANED

ﬂssmumimémLLa31]53ﬂausﬁumuﬁLﬁﬂmaﬁﬂﬁmqqmmmsm Uszneumetuneunmsyhaudend
wiinefivinauuiduiussutimemsmuaueiesdnsienisasimadugng uwug daduiafeanaiu
Frunsemanssuduanvmidmadsanessuunduilouasnszgn neRnuniiingUszasdifioyssiiuaa
L?immamﬁamam‘mmwﬁmmwamLLawisﬂaU%udwéLﬁﬂmaﬁﬂﬂuqmmmm $raueaY 354 Ay
uteyalaglduuudunivaluuuiilasasng warwuuUspdiupnadssneniseenanslaemaiia Rapid Upper
Limbs Assessment (RULA), Rapid Entire Body Assessment (REBA) wag BRIEF™ survey 21nn1989LnavIINI4
n19v197u wan1sAnwmud winaudulngilumends Sovaz 81.36 HiuwisUfuRng Sevaz 92.09
fiuszaunsain1svheutiosndt 5 U Sewag 75.71 vhauaiaian 3 SlusseTuniernnnii feva 99.70 ¥y
drnluviniudosay 83.62 nansUsududowuiutiofenenisemanslagld BRIEF™ survey nudingu
fhograianandssgeaiegannluaesdifuusniesioizngusensduy waznds uasnaUsziiuaudemis
nsermanslagiriesile REBA lunuBu/ifiu munmeadosing wuaeuidssdaudsesu 4 Sasesu 5 (Anudes
gefiegannn) desliunsnisuily Seway 44.60 nan1sUszdiuaudsmanisemanslae RULA Tuniine
ynAu feanuidsakaursedu 3 fesedu 4 (mnudesgeisgann doddddunsudle) fovay 57.63 Tnewugean
TuihmesmshaureshtuashBuwiiu Sovas 68.49 uarludnwarnmduiunudieiesding Gesas 71.70)
sesauAenIATINEeUTue (Gatar 66.67) Tnsrnansusziiulnewiosiie REBA uay RULA Tunundnuay
Usznaududiudidnnsedindinuduiusfudaduedaditoddymeen fuiunanisfnunidfiuinanse
thwansUsziiuaandemniniseaanslag RULA sesniinaunnauwnaululdlunms@nwidedn wasiaue
LLugmiU%quqaawﬁammmé’ﬂmsamam‘mﬂwamwmﬁmﬁlé’TmLa‘wwzlumuﬁﬁmiw@u%umwﬁwLﬂ%a%’ﬂs
LazUATIeUTIRIALLNLY Trufunseusuminauduimen s uiivaendefieJestulsansszun

ndunilouaznzgnld

ANFNALY: N138FNENAS, RULA, REBA, BRIEF™ survey

'anuimewniudunaden entiewouazamiulasady Anras1TAUANEnS 1TIngndoveuLiy 40002
2 quifideaavds Uanme Uindedug uazaussauzvasyud (BNOJPH) uminendsveuunu

> @1UIYINGINTILUINRALTIEDA ANZANTITNEUANENT UNTIVUIRBUDULAY

* AFURRAYBUUNAIY

150 MIasmadansunrdLaznen wiida x U7 31 adun 2 x wgenIAY - A9AN 2562



213619

MALANISHNNE LATNIIATNUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Ergonomics risk assessment of electronic assembly workers

in the industry

Sunisa Chaiklieng"* and Pornnapa Suggaravetsiri’

Abstract

The electronic manufacturing and assembly requires working process with machine control
and inspection of products. Workers might expose to ergonomics factors such as awkward posture,
repetitive /forceful movement caused subsequence musculoskeletal disorders. This study aimed to
assess the ergonomics risk among electronic assembly workers in the industry. There were 354 workers
from production process participated in this study. Data were collected by the structural questionnaire
and postural risk assessment using BRIEF survey, Rapid Upper Limbs Assessment (RULA), Rapid Entire
Body Assessment (REBA). The results showed that most workers were female (81.36%) and operator
position (92.09%). Most of them had work experience less than 5 years (75.71%), working over-time at
least 3 hours a day (99.70%), and had repetitive work (83.62%). Based on BRIEF™ survey, data showed
that some parts of body including upper limbs, neck and back exposed to the ergonomic factors with
high risk. Ergonomics risk evaluation by REBA for the posture of standing/walking and controlling the
machine showed risk level 4 to level 5 (high to very high risk) for 44.60%. Ergonomics risk assessment
based on RULA identified that most outcome risk among all workers were at level 3 to level 4 (57.63%,
high to very high risk) which suggest for implementation need. The significant findings were high risk
level of workers with posture of sitting and standing/ walking (68.49%) and among workers at the station
of feeding materials into the machine (77.70%). The outcome risk levels from REBA and RULA showed
a significant correlation with linearity that point out of the suitable tool of RULA for ergonomics risk
assessment in electronic assembly workers. The results of high risk level suggest for an improvement
to a proper ergonomics station and, particularly, in standing/walking or feeding materials into the
machine, promoting ergonomics training for safety posture in order to prevent musculoskeletal disorders

among workers in the electronic assembly manufacturing.

Keywords: Ergonomics, RULA, REBA, BRIEF™ survey
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A pilot study: bed exercise with “Pun Ngai”

in pre-and stage-1 hypertensive patients

Raoyrin Chanavirut'*, Phuttaraphong Wongsaenchoom', Waraporn Sukboonthong',

Tapanee Chuailek’, Wanida Donpunha’, Ponlapat Yonglitthipagon' and Saowanee Nakmareong'

Abstract

The aim of this cross-over design study was to assess the response of heart rate (HR), blood pressure,
oxygen saturation, rating of perceived exertion (RPE), rating of perceived dyspnea (RPD) and the opinion
for using “Pun Ngai”, a modified bicycle. Twenty-five pre-and stage-1 hypertensive participants were
recruited to the study. They performed randomly either graded cycle exercise or resting on the bed in
which the washout period between the sessions was 1 day apart. In the beginning, muscles around the
lower back, buttock and posterior thigh were stretched. Then, the participants were asked for cycling
or resting in bed at 30 degrees head upright position for 20 minutes. For cycling, the exercise began
with 3 minutes free load warm up with 40 RPM, then, performed 5-min incremental load in each step
for three steps and finished with 2 minutes free load for cool down. The outcome parameters were
assessed at baseline, before three steps of the speed was increased and after finish the experiment.
After that, the participants were required to complete the questionnaire. The results showed that,
for cycling, HR and systolic blood pressure (SBP) increased significantly (p<0.05) when compared with
the rest period and increased significantly (p<0.05) between the group at the maximal work load. In
contrast, diastolic blood pressure (DBP), mean arterial pressure (MAP), oxygen saturation, RPD and RPE
did not change when compared both within and between the groups. Additionally, the opinion from
questionnaire indicated that the participants satisfied the general appearance of the equipment in which
some details should be added for maximize the equipment efficiency. Based on the result, it can be
concluded that exercise with “Pun Neai” increases significantly of HR and SBP while another parameter

did not change. In addition, some of the equipment details should be modified.

Keywords: Exercise, Heart rate, Blood pressure, Rated perceived exertion, Rate of perceived dyspnea
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The effectiveness of home self-foot massage using a massage
wood device on foot sensation and balance performance in patients

with diabetes mellitus

Kanyarat Chanumklang"”, Punnee Peungsuwan®”’, Wanida Donrapunha®’,

Uraiwan Chatchawan®’ and Thanyaluck Sriboonreung®

Abstract

The purpose of this study was to investigate the effectiveness of self-foot massage using a
massage wood device on foot sensation and balance performance and to compare with the self-foot
massage using thumbs in patients with type 2 diabetes mellitus. Forty patients with type 2 diabetic
were randomly allocated to either the experimental group (EG) or control group (CG), n=20/group.
The CG (aged 66.6 + 4.2 years) subjects received the home self-foot Thai massage using thumbs and
the EG (aged 66.0 + 4.0years) individuals received the home self-foot massage using a massage wooden
device. Each subject was trained own massage and they had to perform at their home, 30 minutes of
both feet (15 minutes per a side), 7 times/week for 4 weeks. Semmes-Weinstein monofilament test
(SWMT), Time up and go test (TUG) and one leg standing test (OLS) were measured at before, and after
2-week and 4-week interventions. Repeated-measure analysis of variance was used for comparing with-
in group. The EG showed statistically significant improvements of the SWMT, TUG and OLS (opened and
closed eyes) after 2-week and 4-week massages. In the CG showed statistically significant
improvement of the SWMT and TUG when compared between the baselines and after 4-week massage,
and comparing after 2-week and 4-week massages. In comparing between groups, analysis of covariance
was tested. All of the outcomes were better improvements in the experiment group compare to after
the 2-week and 4-week (p<0.001) interventions, except the right leg OLS with opened eye of the after
2-week. In conclusion, this study showed that a self-foot massage wooden device is beneficial on foot

sensation and balance performance for patients with type-2 diabetes.

Keywords: Massage, Device, Sensation, Balance, Diabetic patients
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fae TSusgiRnsmusiioauguazduinalda
fiNsnauauewanls SWMT wiriunseunnin 1 3
Slovaaouit 2 Wh uazanunsadulddeaueddag
Usaangunsalgaeiuiduszesnivey1edoy
10 wasinasinisdneen laun fifanzviuaze
AngU Tusaiininlsaumnuunainuasn
fdaummemsusadiunieniven Annzvesldnse
Tsrdosaimunulalld Snsvinuesnsegnuiimusened
druanniely 6 WounewdnTIunsfny TUsein
nMsfugsvieldansianda fauAauninieiiu
naRyans LagianeneszuLUszamilinaenis
n3967 1w lsaviaenidenduss N1sUINEIUUTLIN
Todumds lsaniudu 1Wusu
vwanguiegdlunmsdnuil feoraadas
J1uu 40 au lasudsenaiadaseanidu 2 ngu
nauaz 20 AY laud nguwIRInuswuliuIn
(NFuNARD) LagNauwIAWINAULBINIEie (NGUAIUAL)
lngldansAuinuuInveInguiieg1s 31n9uide
lndiAea™ 14 swmT? \ushuusmdnlunisdmn
A1 effect sizes WMNAU 1 ANSEAU power 80% A1

v o W

YedAgyn19ada p < 0.05

N15AIUNIFTIAY

D1AANAS A TUNITNTIVT NN BAANT D
1@ANATANULNUIAALDIN ANUAILNITNAFBUAILUS
waaInUuiN UL UINgY aanaiasilu 2 nqude
nauneaes (Experiment group %38 EG) wazngy
AuAx (Control group 138 CG)

nsuiRfmvangumeaes (EG) lngaranadns
2¢1ASUNISADUITNITUIAIIAULB IR 8RN UL UIN
wazdnismvustviinnauuukull Ineg3deldaa
wislenausnalasediiuivindanadnauidnss
auneuazliddnidu (subpain threshold) waalii
nanalAstuas NN UUwHLlEAASaatan
o ¥ v A o vee A v oA
Tohwiiniinalaglvldusananiuainuidaninameile
Winegeu 3 ATE wamnALadY e liUisusiaysne
lasunisUseiunsainaimanzaunauldaunsalase
(sU 1n) senslieanadaslaldvi 4 v1 Uszaes
FNMENTBUNNW 1 D19vugUnsaiuniume
iy (3U 19) Weanusenauiashvhnualdo
WNBNT199RgMaUAUULLAUTEY Lineye) TN
Tthmthlidurdndeenduaining auidnsae (i

@ % % a al 9] = Y ¥ dy a
21N15L9U) ALY 3 U9 (U 1 D9 3) VSUNTUNSe

d‘ Vo v U U 1 v v o 1
awelvdulduindudadwinlanndumianiuwud
¥ a v U v = v v

YINT98E 5 WTiwad@auwin (571 10 w1dl) wadle
Q.‘/ w = (] gj v
PaWn 1 U9 Mviavua 3 saU azldnanuseunm
30 w19 wazgIdulauandglon1TuIALINAULDIA Y
LwiuiﬁmmmmLmeimmﬁf}ﬁqgﬂﬁ 2

(1n) (1%)

JUT 1 n-v gunsalunulduan

aa Y v '3 1 v % ﬂ.
Tnswinwihmegunsaluiulduin degun 2 n-a

1) wwadunanseliin Inganawnlvieguudy
lumnduwifnaraiiuvatewin (U 2n)
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2) wuadushwinenilu Tngnawvinlvieguwduliuan
Mnduidaiiuaeindiuiaiusiii (gU 29)

3) wwakdudwiauuen lagnawnlvieguuduld
wnrndushiadulaeshmenuiesi (U 2)

4) YANAUIAUIIAUNANFUNNALINUTIUNA
duiuudiliuan 1 Yu ludnsasdatanewiiy
(3 29)

5) AnawInusunasdwinlddeduyaiein
Tngneusnnarshnldseidulaewiuululiiug
1 Juludnvasdinuaeviuasdusindu (U 29)

6) AnALIAUTMNaiulaeilEseEa
i 5 Tagnsuinananadudaeinldsotai

5 lazinuudulivan 1 Yiludnuaesninalnduniyy
(35U 29)

(29)

5UT 2 n-a MswIAIeRggUNsaluNuliugg

nsufURfveInguAIuAu (CG) alasuns
aouIRNsUIAALLEI B TTwiTTe wasdinnsaeu
Sathminnafimanvay wuinsuawinUsEneusae
3 wweu (3U 3n) waz 7 90 (5U 39) Faduun

‘L!D(ﬂlﬂ/lUU‘%L?mLﬁWﬁUi%‘Qﬂﬁuﬂﬁl’lﬂLLU’Jﬂ’liu’Jﬂ‘Uaﬂ
Thantiphidok™ wag Chatchawan®” lagn19{33y
lauangilenisuiainnuiesnieielieaiaing
vhndulUufoRseditnu faguil 3 n

(3n) (39)

5UT 3 n-¥ WINMsuIAIRLLEIIYie

wugthenanaiasiia 2 ngu vhnsuani
puewniu fuaz 30 Wil Wusseziian 4 &anv
pranataInnauIzgniufindoyaiiugiuuazuuy
TuiinlATIa3193°9N18 . LagnAaaUfiLUInIge) noau
wazndmdsAuaalUsunsudl 2 dad uay 4 dUa
wazenanadasynAulasumTayaTuinAITUIAWI
Uszdriudunan 4 &

m33eiluiu single-blind lunguenanaidiag
NOUYINNITNAGLY Q’%ifaﬁ’]mimaaummLﬁ‘?iwuaqmi
wlanan1ssumnusdnveain Funamilumsnedeu
N1snsIiIvMsiAuLazyzurhgalueaalng
Adugflowmmudiuam 10 au udwhmsiesei
mmﬁaqmaiuﬁ’?m (Intra-class Correlation
Coefficient: ICC) Tuwna (3,1) wazen 95 LUasidus
fradesiu (46 single measure) selusunsy SPSS
nestu 17 wuirildanaiissegluinasiafedun
lpgen ICC agsening 0.80 614 0.92
Usznaume

1. nMsnadeunssuAuian taeld SwmT
Faidnvasdududuiidudunarainfiaiuise
lAssalanAaausnil 99w 10 9ared1e 59U
20 90 Tawalaenisneun1siustusinaanidudy
Tnevhnsnedeugaay 3 ass meufia 2 Tu 3 ade

(%
Y 1 v a

wfuingatuRaUNG fagunl 4
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2. NINPFDUNMINTIAVAUELAY (Timed up
and go %39 TUG) lagnslveratadasianiduan
d’{ =l a £ % % ¥ <
anTuguLasAUlUT TN T2EEM9 3 WA MBRuLE)
geagauazUaendy waInduiNIAnauAIuTIIN
AFABEFY LAITHAUNAULIUANDTLAY TANaLAeN1S

Funawduiundl degui 5

3. ASNAABUNITNTINIVAULEUI WAL (One
leg stance %38 OLS) lngnslrenanadastumian
VUNUTIULVUINT9E6 Suastimdnlamdusimi
9 2 979 nNtuAoY anvIUNREUUIAIRUNUEY
PEWNTRgazas N T ALE A Tanalaenis
o & a pRpp) ~ ] ~ Y
UL Feaziinsnedeundiutsianadlns
= U U d'
AUALAZIAUAN mgﬂ‘w 6

5UN 4 msneaeunsTuausan

Semmes-Weinstein monofilament test (SWMT)

: t
" - i‘

gﬂﬁ 5 ANSVAZDUNITNITIAIVEULLAU

(Timed up and go 38 TUG)

5UN 6 NMINAAOUNINTIIVULEUV AL
(One leg stance #38 OLS)

nsATIEidaya

ATIYTRYAR Y Shapiro-Wilk’s test
WanaaaUN1INIEANLFUUUNATeITaYa WUAS
nsz1ewuuUng Laanseideyamiuainigioyu

] d‘ | = = a a
wansrsparau e uuLNATIU FamsUSeuiey
Hanounaen1siny (nelungy) 19adid repeated-
. . = a

measures analysis of variance WagtUIgUWBUNE
seniangulagldada analysis of covariance lagld
AdLUsNaUNTNAaDY (Pretest) 1uduyssau
(covariance) MANURANAIAEBUTUN p-value < 0.05
Tnelalusunsun1sadd SPSS 1estu 17.0 Tunis

14

WATIEIURYA

NANISANE
1. dnwazynlUvesenaalng
(anstoyalunisned 1)
DIANANASNNIULNUN N1TANLADNLAY
FaunsneaesauasadududUisiuimuiiaig
AnunAveslanguszam (Junwandanmunsiuiu
40 A o1gLRe Ardvliaaniy Arseauinialy
nszwalden szezainN1sidulsAuIvIuLasnIg
vageuIN1sTITsasIngulifiauwansneiy
2. mawSeuiisunelungy
(hanstoyalunisnem 2)
a P ~ \
WIaLUS UL UNATDINISNAABITENING
SUAUBALAUAUT 2 hazdUmiii 4 5UN9SENINg
U a‘d‘ U e‘d‘ 1 1 =
dUn9iN 2 wagdUniil 4 wudn nguneaellen
SWMT, TUG wag OLS VUL AUA AL ARUN N IADIUN
ATty AYN19ada diunguAtuANNYIN
= ~ | a v Y] & al
ASLUSIULNYUTEMINLIUAULALEUAIUN 4 UaY
SEUINAUAYN 2 hag 4 A1 SWMT wag TUG fu

o w a

AN EL AL ENGRIER R
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d‘ U GIJ U
A157197 1 anwalginlUvesenanasing

AMANEALY G EG p-value
(FI1UU=20) (I1UU=20)
21y (V) 66.6+4.2 66.0+4.0 0.68
duthnane @Alanfw/m’) 25.2+4.0 26.7+3.4 0.22
syfuhmalunsyuaidon (mg/dl) 143.5+26.4 138.7+24.6 0.56
szezansidulsauvnu @) 11.6+2.8 11.0+2.4 0.51
MSVAABUDINITVITW (3n) 6.8+1.9 6.6+1.7 0.69

e CG = NANAIUAY, EG = NquVAGEY

d' 1 1 U 1
ANTNN 2 LAAINAYDINITNAEDU SWMT, TUG wag OLS 98 INNDU-1aANN1TNNaDY 1‘Lm€jll CG tay EG w
U 3 o s
2 duavi uaz 4 dUmu
! ) ANMNULANEATY ) )
, . wé’q ATAULANATY : ANAULANATY
. ) nay NAIN1IANE - , o . FEUIN p-value , v .
[ ]RT5S nay . h nsAEn nou-va9 2 dUavt  p-value B neau-vad 4 dUav  p-value
! n3fNe 2 dUnm o dUnni 2 uaz 4
4 ddan (95%Cl) (95%Cl)
(95%Cl)
915N SWMT (30) CG  6.80+1.96 6.55+2.21  6.05:235  -030(-0.21§90.81) 0412  -0.50(-0.9553-0.05)  0.025*  -0.80(-1.42 fis-0.18)  0.009*
EG  660+1.78 510+1.71  335:1.92 -150(-1.95f9-1.05) <0.001* -1.75(-2.21 §3-1.29) <0.001* -3.25(-4.03 i3 -2.47)  <0.001*
TUG (Gundl) CG  13.27+1.63 1298280 12.19+2.70 -029(-1.41§10.83)  1.000  -0.79(-1.49 §i1-0.08)  0.027*  -1.07(-2.04 fia-0.11)  0.027*
EG 1383076  1156+132 10.34+130 -2.27(-3.06 1-1.47) <0.001* -1.22(-1.79 fl1-0.65) <0.001* -3.49(-4.29 i1 -2.69)  <0.001*
OLS vunwagduni (Guad) CG 14542679  17.14+7.74 17.37+7.78  2.61(-055095.76)  0.129 0.23(-2.94 fi1 3.40) 1.000 2.84(-154 9 7.21) 0316
EG 15362607  20.40+552 24.42+587 504224 fl17.84)  <0.001*  4.02(2.02 §16.02)  <0.001*  9.06(6.06 i1 12.06)  <0.001*
OLS Méeuadzaun (Guiil) CG 1296779  1382+7.01 13.81+6.56  0.86(-1.30 fis 3.02) 0932  -0.01(-2.48 fi1 2.47)  1.000 0.85(-2.66 11 4.36) 1.000
EG  1447+656 18224727 2251x757  3.76(1.485316.04)  0001* 429237 039620) <0.001* 804(4.75fa 11.38)  <0.001*
OLS wwnungndusn (Gunl)  CG 4.13x1.69 4.13x1.69  4.28+224  0.16(-1.0581137) 1000  -001(-1.44 fis 1.41)  1.000  0.15(-1.33 fls 1.63)  1.000
EG 550223 801358  11.96+4.62  2.71(0.98 fi14.48)  0.002*  3.80(231§9529) <0.001*  651(4.25838.77)  <0.001*
OLS ndwvauzndu (Gundl)  CG 3.69+1.87 3.69+1.87  4.38:207  026(-1.10891.62) 1000  043(-0.61811.47) 0870  0.69(-0.72 §92.09)  0.640
EG 547276 803+3.99  11.57+584  2.56(1.42 §9369)  <0.001*  3.551.9095.19) <0.001*  6.10(3.79 fi18.41)  <0.001*

UBLNA *memwLLWnGiNEJEJNﬁﬁUﬁWﬁEyV\Naﬁﬁ (p<0.05), ArdnUsiauailu Mean + SD, 95%CI=95 percent confidence interval, SWMT=Semmes-Weinstein Monofilament test,

TUG=Times up and go test, OLS=One leg stance, CG=nguuininnuasieile, EG=nguuninnuesiisgunsaiusuly

M1519% 3 UAAIHATDINITNAGBY SWMT, TUG uag OLS wWiguilgusenitngy CG uay EG naInsAny)
2 dUnmi war 4 dUam

s

wdensAnw 2 dansi

ndansAne 4 dUani

ANAULANAT ANAULANATY
EG cG p-value EG CG p-value
(959%CI) (95%Cl)
M SWMT (39) 5.20 6.43 -1.22(-1.74 to -0.070) <0.001% 3.45 593 -2.48(-3.25 to -1.70) <0.001%
TUG (3undi) 11.44 1334 -1.90(-2.99 to -0.81) 0.001* 10.23 12.58 -2.34(-3.31 to -1.37) <0.001*
OLS vdsnluvagduni Guii) 20.15 17.49 2.66(-0.45 to 5.78) 0.092 24.18 17.61 6.56(2.79 to 10.33) 0.001*
oLS vdsdeluvaizdum Gui) 17.52 14.42 3.10(0.71 to 5.48) 0.012% 2191 14.23 7.67(4.23 to 11.11) <0.001%
OLS dsrntuvagndun (Guii) 7.57 4.80 2.77(1.02 to 4.51) 0.003* 11.35 4.45 6.89(4.72 to 9.06) <0.001*
OLS nisdeluvaznaun Guiil) 6.87 4.14 2.72(1.46 to 3.98) <0.001% 10.03 4.64 5.39(3.41 to 7.37) <0.001%

Mo WansANaLennsee1siTTudAnyneadia (p<0.05), SWMT=Semmes-Weinstein Monofilament test, TUG=Times up and go test, OLS=One leg stance, CG=nga1in¥nALLDIRe

fio, EG=nduwiavinnuewnegunniukulil
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3. MsUSguigusEnIenay
(wanadeyaluansedl 3)
N15WUSHULIEUTENINNGUAENAINT

naaosludUn1id 2 wuAr SWMT, TUG wag OLS
lungu veaesinitegslitudAyn1ada oy M
OLS w1vevnluvusduniliunnsnaiuag el
Hodfymadfdnsuduamii 2 wagluduavid 4
nulungunaaedAIfiwlsynARNIINgLAIUAY
RN R HIENGRE

aAUsguazaTUNan13IY
AsAnuinandfifiuinnisundiinues
ABLHULTIUIATHAANINATINITUIAYIIAULDIAIBLD
sgelldedrAgynisaliinenisiuanuianuaznis
ynsenlufirsuvusiedl 2 mendsannisuan
2 waz 4 §a Tnevhnisuasiede 4-6 Ay
Fak msAnuildsmuslfaauiiveanisuanin
innnmsAneaug thandunadiivininswaeity
meluszovdudion 2 waz 4 Ensivinfuegslsinmy
Arwiinesnswiaiaesngylianunsavildasudau
Iy 2 dUaviusn nguwIawinauesniglEuliug
LaznguInhauewneilelauivesnsuInies
av 87.86 wav 85.71 leAsu 4 dUnvivildSosay
84.64 uay 80.36 AINEIU 10TATIENN1AEA
lanuauuana iy 31nn1sduiindayan1suIn
LAZINATAUNWAIDENANATHUIN TEUZAUIAI
nuasieiiolunguarvanilldantosnitsna
10-15 Wit flesannfianudunnlunistusiasuan
wiluvinfuing fermsdlesdriveunaslifiusauan
Soilinnldliunumuiidun Seilinansmeass
Tunguilfiduamzuieiauus fe nis¥ueuin uas
nanseae TUG fiatuly ¢ dask nmsmevaues
Y9IWUINNITUIN (dose-response of massage) L1Uu
dadfiiesmia szznantosiuluuazusund
TifissweiinadonisiUdsunlasuusisald dmsu
nsuniauesdasuduliuaslunguildiny
Parivun Avausaduuanliuil 30 Ui Inewnidu

%4749 miﬁmumLLiammﬁwﬁfmﬁﬂé’hQ’ﬂwmmm
MlaazainlazUSUmMuLruaLInlan LALLM YEY
agpndmiuildgunsaitl Jaduiidurouresiiae
Fatunisuinwieuesdsusulduinsainadingd
soNaNsTUANNIANTENWuAaE M9 Hauansua
mamaﬁﬁmmsﬁumamaﬂ segzansiauly-nau
JLYLN 3 LUATARAY LATIZELLIANNITNTIRINIY
MsBurRsadm LT a UL T U aED 1
AsUIRTHANIEIINY Fad Huasenis
duaudavgureaiede’ Tnsnsludisanmiu
RasveaioBeuasiinns iiuszuunsinadouden
9daEsy

LagliluguniusianuInagu”

TeadlAsuUs1MSHaLeaNTLAULINTY daNalrnssuy

O Hansius

UszamnsuuuRvlsndunte’
f Wy (somato-proprioceptive sensation) AT
JurwdnaiulinsnsianTun I
WoRsunanyazueskuliuiag wui
wiulifoenuuulidnwasiluduldnyudng awnse
WEUINAA1Se P09l lalWIZAILAUINN T
d' a = o o oA’ oA A
WawSeuiguiunzatugniny Jundnninietuy
= a ! a a v = o,
vsowdguasuuluaziinwsanaiwtadlauduns
WIAN FIEU150YILNTEAUNITFUANIAN LHUNTS

Inalisuldontazana1n1svIusiIa 1

70
HanTsANw luATIUsTEuNTUANIANYTRR NS
TUYTNT NUILANUEDAAADINUNISANWIVDS
Phuyorit (2010)*” Ainuinstgliuinnagnasviou
PEWT F109U 39 90 D1eag 15 U1 53U 30 U
1 d{' I [} a o 4 dl I %
fawianlual 14 Ju Jnavnliana1n1ss RN
1 al W o 2 aa =
pg19lddAgYN19ada (o < 0.001) 91ANTITANEN
989 Borisut (2009)%° fAunzat1ugns1tElun1g
winlugisiumnu leglvgUlgdumvdeuuungan
A v o ¥ AN g Y ' )
WBUIAWINYG 2 9719 AvNALENISEIn 5 Mnlaaiuan
1 =1 ¥ 1 v v} 1 [y & @
YNaY 3 WNNUIALYIN9E9UBY 5 Tusadunniu
JrEEIAT 1 19U NUIINGUNAGRIeINISYIWINanas
1 a v o 2 aa dl 1

pg9lTydAEN9ERA (o < 0.01) LipsAndIULAL
YBINTANWENINLTILNAAUT IR AT 18ARS
AUNISUINLYIN ANSUTLLTUNIATUNITNTIAITINUY
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4 % = a
ANUADAAABINUNISANYIUBAMUBY Chatchawan
(2015)” PAnwINaVRINITUIAINETLIADANTIOUS
TumsnseludigiumuiiianuiinunfivesUany
USEAM WUINERAIUIAINETIAN 30 W9 91U
3 AsseedUAY sawlonduan 2 dUa duavinli
NIINAFDUAITNIIFTVAZLAL TUG ATU (p < 0.05)
fimsiidesmmaadoulveaiiarnsuAuIan
o v = A [ 1 <)

VN ANASAENIARNIULIAINETUNISUINENY
Aimualiawinlv 3 asyvddav lvnadsienis
FUANMUTANTLAILAEAITNTIFT TIUNINTANY
e v v a S o ¢ P P
Algnzausns1nAY 5 ASYAUANY TiNanuny
1 <@ Y A 174 6 = d’j
ag4lsiny ToRvasnisldaunsaiuinlunisfnuidl
1 -el' [y d‘ < =1 [
Wnagtignuusaineinszatedugag lunanseaiu
vul i eauvesgunsaluinduil Ae awnse
awasaaulasgldnatualiuiu vinlidszudanan
Tguinevinlausee) Lagnnniasnan
Ted1inveinisinedl enaadnsidunquyuae
wavnumangsluasuativgniinisguaniies
loroudnan Falianunsadusunuresiliumiu
lansun nqusiegalidnwiutes uasfnwinaves
n1swntuiuwlsiieausiagin geddnsaunguiv
Uymaasgtheunmnu nstilusunsunisuiniinu
FOI01ABANNTINLDVDIDNENAIATDLENNUIN WBNANT
fszauiininuainisuinye 2 35 llaiunsaniuny
P1rdnliyindule 57095282810 0INI5UIR TUNa
UfuRasaldanunsamuauliviiule vy 2 Jaded
< U o o a1 Y | <
onazdutadedrfgidiwasofiuys eg1slsiny
= :’/ % Yo | = £ @ [l a
MsAnwAsItlnSUANUTILTRAINEELTASUUREN A
g]fmnmiﬁ’uﬁﬂmmﬁ%aamiummﬂﬂdﬂ%’aaaz 80
asunan1sfnyASIll nuINIsWIAWINALLEY
MuseaunsalulduInuaznIswIALIR UL
Aaulalinansan13suAIINTANLaN1TNTIEI
agslsfnunisuinsiegunsaluruliuinlinad
wnnlungugdieiumueiing 2

AnAnssuUsENIA

iITuvaveunsEANTMNAnINg 1FevouLNY
uazAuiiseUIavds Uinae Uandedun uazaussouy
VoY Ee ANEMATANISWINME UNINe1RevaULAY
flnrsafuayunulunside vevounszanian
11501 A dslauny3ide wazvovounszAm
ALLIAANINB175E U TiReel A uuzy
yufieranasing vhenududsiafieaeauagen
Tunsideluadsd
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Positive rate of Southeast Asian Ovalocytosis (SAO) among patients

sent for thalassemia diagnosis from Naradhiwas Rajanagarindra hospital

Watcharaphong Kawon'?, Supawadee Yamsri®, Goonnapa Fucharoen’, Amara Duereh’ and Supan Fucharoen?

Abstract

Southeast Asian Ovalocytosis (SAO) and thalassemia are inherited red blood cell disorders
causing hemolysis. A high prevalence of SAO has been found in southern Thailand where thalassemia
is common. Therefore, patients with co-inheritance of these two genetic abnormalities can be
encountered. In this study, SAO was screened in patients at Naradhiwas rajanagarindra hospital
whose blood specimens were obtained at the Centre for Research and Development of Medical
Diagnostic Laboratories, Khon Kaen University for thalassemia diagnosis. Gap-PCR analysis was used to
identify the SAO mutation. From 326 subjects examined, 21 had SAO mutation (6.4%; 95% C| = 4.0-9.6).
Two hundred ninety-two subjects carried thalassemia gene (89%), the most common one (n = 107) was
hemoglobin E. Out of these 107 subjects, eight were positive for SAO. Comparison of red blood cell
parameters between these two groups showed higher MCV, MCH and RDW values in those with SAO
as compared to those without SAO. This data indicated a high opportunity to find co-inheritance of
SAO and thalassemia in the region. The increased MCV value with this combined defects would further
alter thalassemia screening. Without clinical data, it is however difficult to draw any effect of SAO on
the clinical presentation of thalassemia and hemosglobinopathies. Further study in collaboration with

clinicians is required to provide additional information related to this matter
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Fulnd MUY Sowaz

Heterozygous Hb E 107 36.6
Compound heterozygous o-thalassemia (SEA deletion) and Hb CS 23 7.9
Compound heterozygous o’-thalassemia (SEA deletion) and o -thalassemia (3.7 kb deletion) 20 6.8
Double heterozygous Hb E with a'-thalassemia (3.7 kb deletion) 15 5.1
Heterozygous B+—thalassemia (IVSI#5) 13 4.5
Compound heterozygous Hb E with B+—thalassemia (IVSI#5) 9 3.1
Hb Tak 9 3.1
Double heterozygous Hb E with o -thalassemia (SEA deletion) 8 2.7
Heterozygous Hb Constant Spring 7 2.4
Homozygous Hb E 7 24
Heterozygous Bo—thatassemia (codon 41/42) 7 2.4
Double heterozygous Hb E with Hb CS 7 24
Heterozygous o’ thalassemia (SEA deletion) 5 1.7
Compound heterozygous Hb E with Bo—thalassemia (codon 41/42) 5 1.7
Hb D-punjab 5 1.7
Compound heterozygous Hb E with B+—thalassemia (Malay) 5 1.7
Deletion-inversion-insertion (A) y6(B)O -thalassemia 5 1.7
Heterozygous B+—thalassemia (Malay) 3 1.0
Heterozygous o"-thalassemia (3.7 kb deletion) 3 1.0
Compound heterozygous o -thalassemia (SEA deletion) and a'-thalassemia (4.2 kb deletion) 3 1.0
Compound heterozygous Hb E with Bo-thalassemia (codon 17) 3 1.0
Double heterozygous Hb E with o'-thalassemia (4.2 kb deletion) 3 1.0
Heterozygous Bo—thatassemia (3.4 kb deletion) 2 0.7
Heterozygous Bo—thatassemia (IVSII#654) 2 0.7
Homozygous Hb E with homozygous o"-thalassemia (3.7 kb deletion) 2 0.7
Compound heterozygous Hb Tak with B+—thalassemia (IVSI#5) 2 0.7
Heterozygous Hb C 2 0.7
Heterozygous Siriraj A(y8B)O—thalassemia 2 0.7
Heterozygous HPFH-2 (Ghanaian) 2 0.7
Heterozygous Bo—thatassemia (IVSI#1) 1 0.3
Heterozygous Bo—thatassemia (codon 17) 1 0.3
Compound heterozygous Hb E with Bo—thalassemia (Filipinno) 1 0.3
Compound heterozygous Hb D-punjab with B+—thalassemia (IVSI#5) 1 0.3
Heterozygous Hb Hope 1 0.3
Heterozygous HPFH-6 1 0.3

U 292 100

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019 191



e}ep ON :pu
BBYINLELUBE LS
SINELUELALNAR |

(500 > a@njoA-d 1593} soyduies om|) dnois aAIRSIU OYS WO} 9OUBISHIP JUBDYIUSIS .

G'81 1¢ 61 €19 20 v'6 S 1 + QH 1eulouqe
(GH#ISAI) m_EmmmBm:uﬂm yum gefund-g gH
pu pu pu pu pu pu pu 0 - U 4%y
L'1e 0¢ Sve G118 G'ql L'y 61 1 +
(v)43 (LT UOPOD) elUIBSSR RY)- u YHM 3 gH snodAzolaiay punodwiod
pu pu pu pu pu pu pu- 0 - ‘ ’
€z ‘6'8¢ 6'8¢ ‘1'12 782 TL1 Y16 ‘6’19 1'¢Z ‘b8l 89 TG vz 0¢ 14 +
VoY (UONBP Gbf £°€) BIWDSSEIRYY- 10 SNOSAZOISIH
L1 6'0¢ 9'0¢ 599 9¢ce 101 3% 1 -
€0c 0¢ 8'81 829 q'ee 01 €eq T +
v43 (Aerepy) m_EmmmEmf\& YHm 3 gH snosAzolsaiay punoduwod
¢11F L've ¢IF e 6CF '8l 6+ LS CYF T8¢ RS AV 1% -
WA 6'1¢ 8'¢ce vyl 129 G017 'y T +
VoV Sulds JueISUOD gH SNOSAZOIDIDH
6',F1¢C vCFL0E GF1CC PeTFGTL 01+8¢¢ L'e¥¢01 80¥5Y 9 -
q'ee v'1e S'0C v'99 0¢ v'6 65D T +
VALY (2Zb/1t Uopod) EEmmmEmcﬁo@ SNoSAzoia19H
L'LF1CC 8'0¥1'¢Ce 0'1¥8'61 6'¢¥8'19 0°,¥8¢ 'CF6 T1FSp 9 -
841 £0¢ 661 9'99 6CC 69 q'e T +
13 3 gH SNodAzowoH
9pFG8l 01*1Ce CIFL6T LCFS19 0pF0ee P 1F9°01 90F'G 9 -
L'1¢ v'ye 6¢1 L'ZS G'0C 9 6'¢ 1 + QH 1ew.ouqe
el gH
peF 161 9¢C F9¢¢ YLFG9  TLIF208 LY FCIC 8Y F48 0C+ve 8 - UM vy
LT £0¢ 8'81 129 9'0¢ €6 €6’y T +
VoY (SHISA) m_Ewmmm_m%um_ SN08AZ0I919H
LFe61 G'1+8°0¢ L'1%6'81 LY¥C19 9'8+1°0¢ L'CFC6 PRS0 4} -
9'q1 qce 6'9C 8'¢8 Sop cel 6'v T + (uon=1ep
V3
19+ L1 80F ¢¢e 9V F¢ve 811+ LG 8'GF 1'¢e 6'1F L0T1 SO0F vy vl - O L°€) elwasseeyl- 10 Yim 3 gH snodAzolsiay a1gnoq
L'S7 L'0¢ q'8l €09 9'0¢ v'6 60'S T + , (UOIRBP O L'¢) BIUISSSeIeUY- 10
Vv
6L F29C 61 F96C 8T +48l1 06 F¢79 16 Fv'8¢ 61 F¢v8 80 F 9P 61 - pue (Uon=19p V3S) Blussseley)- 1 snosAzossjey punodwod
IvFCL €CF6IE ST*99¢ 8¢ ¥1¢8 19 FL¢e L'CF 86 L0OF 0P 8 +
v3 3 gH SN08AzoI91oH
L8eF6GT ¢1Flee  S¢F1ve  ,L9FT16L 16+ 1ve L'T*601 90+FSY 66 -
861 9¢ce 6CC 10L vee 601 8 T +
VoV Bjuasseleyy - UON
¢qF L6l 0C*91¢ geFCCC  TEIFG69 0L*6LC v'C*88 60F 1D 39 -
(%) (P/8) (3d) W) (%) (1P/8) (1/,,01%)
N ovs 2d£3 gH RIEIRILLONERLAL
AD-MQy DHDW HOW ADW PH aH o8y
n
QVS BQRRHNGJJmWrCRrgCE#W RBLE 6¢¢ 3@?r%wrm®ﬁ@3w mmdmm\rmrmwﬁw:w?\;?ww rw_\rmgm“_uawvi\rwrcrm_,ﬂ@\@ Zl $vrwrs

SIS

U 31 atufl 2 x wguaAy - Aavew 2562

Y

o

MIATVANANITLNNG LAz WU X

192



MCV
100+

80+ o
60+

404

MCV (fL)

20+

0 Ll
non-SAO SAO

MCH

0 T
non-SAO SAO

RDW-CV

RDW-CV (%)

3=

non-SAQ l

SAO

gih'?i 2 Box plot A1 MCV, MCH wag RDW Tunmeslalnadudiifiuagladidu SAO

d3UuazisalnanIsAnen
Y ' pRp=p o A A A A a

NFIY19NNEUs1aaT eI Flulnaly
RAUNR 914U 292 F08anuINLng 20 A1t
NAUINTUNITASIANIBUY SAO Andusesas 6.8
o A L A v & 1 a I3
Fadehildnsgeneaunisuazianslviiuiiaiudy
Luldgenagnu 2 anegdswiulugUlsidniunis
Snwn Tulsanenuiausisnasivuasuns uanaind
FINUIUINUIU 20 FIBYNRINIZLEDANG T98719
=~ o A a ° Y a
LWI991191n SAO warsaadileyinldiinn1swan
a9 dinAoALAINIIENIIAUUNG F9A1ATIUIDENY

a a [=3 & & al

ANURAUNRYDILIALADALAT UIBINITHANVD
WIALE9ALARANLINTY F991NNITANYIASITNUIN
W3Twe35 RBC, Hb wag Het veangumviedliinadud
Aaa \ v v Y1 aa ) ' oA
7dgu SAO TaumgiuliAniuwIldudindt naud
14ifigu SAO Feaennanaun1SAN®IVBY Penman BS

19 Lasiilefiarsunamialaininen

hayAy
TngiUTeuiieusening gndgu SAO Aulidiigu SAO
WuETYU homozygous Hb E, Heterozygous Hb

Tak, wag Heterozygous Ol-thalassemia ithualidal

Nagiinedauinnintungunlafidy SAO dAwans
Tum19199 2 FeRaenranstun1sAnelul 2010 V99

20) &Hovain 4
NNUITNTIISLADNYIN

Ay aautAkazans
Tudinmsniifigu SAO wazudivziiuindmdunive
glulnadu Tak N88W SAO saumeda Hb, HCT, MCV
wag MCH sningfilifidu SAO saweguiiuledn
1 1 @ = :’/ éj 1 wa
waog19lsAaulunisAnwiasetlidnsiuuseinnig
I3 1 [ = [ 4 o = gj r-:glj
BUUIEBALAITSNYTWIUTDINTA MUNISANYIATIT
= = a Y 14 a a
FJeausadeuiieulaiiissdoyanislaining,
mMstsuenANFULsvedlsatu L duiaedueinis
neAdln Usgdin1ssnununuseiiundnugumss
999l5ANlkazlufigu SAO suse
WeafiansaunAT MCV, MCH waz RDW lungy
= A aAadaa oA | oAl
Wmedlulnaludnidu SAO enuInAIGINIINGUT
laifigu SAO T iitudAgniseda N9
MCV waz MCH Tugfidunvesidadiflendigu SAO
Sileniigeduil 019dHARBN1IITINAAN BT AT
(21)

44' =~ U A a

L‘L!EJ\‘]"\]']ﬂ‘lJi%L‘I/]ﬁvL‘Vl‘EJiJﬂ']’]iJGQﬂGUENﬁ’]aﬁ“ULiJEJQQ
[ A 1A o &

LAENITATIVANNITDITIAEVLLIUUNDINUANUINTU

J Med Tech Phy Ther x Vol. 31 No. 2 @ May - August 2019 193



= o U A A
FIN15M529AANTBININEsIFaTt el ulsaneuna
drulngludsziwalveiu agendeamisdines MCV
(< 80 fL) #38n150573 OF $7uniU DCIP TunnsAnnses
Pavs1aaTly Unnsnaadilekazninedlulnaiud
#2158y SAO Faudun1sHEusIdaddledy
PINYINLAAT MCV qﬁumﬂﬁmi%lﬂu 99719989
\anaauUasy (false negative) vilitinnisatlasdy
a 4 = 1 L%
RANaNAlA NNSANEINAYDY SAO ABNINSIVFANTD
sdatdeihasiivsslovilununiianuynves SAO g4
= S X X Ao va & U oA A
Han1sANEluATIU Tdndnuvewrinlusdatiile
iy SAO Taludheninsumssnuilsmeua
UsBNATBUASUNSIUENTITIgINeanAds anvislunis
= QII 1 U IE= d‘ U d‘ %
Anwrnuandelifiveyandaiauiieaiueinis
aa va & U A A Aaa | =
nepdliavemidusdadidenddu SAO Tu Favnn
windgsnwilavinisusedivennismeedin Usedd
n135nw anzunsndeulunguiUieniuaglaifigy
SAO 1 Wnawiiiildesdanuinduuselovilunis
@JLLa%'ﬂm;:{ﬂaHasjwaﬁﬂszﬁm‘émwmw

AnAnssuUsENIA
nsfinwafailldunuatuayun1sidean

AugIdekarinuINIInTIItadenaiesljufing

NRNTUNNE AENATAN TS A IMENaeveuLY

LONEI5B1989

1. Liu SC, Palek J, Yi SJ, Nichols PE, Derick LH,
Chiou SS, et al. Molecular basis of altered red
blood cell membrane properties in Southeast
Asian ovalocytosis: role of the mutant band
3 protein in band 3 oligomerization and
retention by the membrane skeleton. Blood
1995; 86: 349-58.

2. Delaunay J. The molecular basis of red cell
membrane disorders. Blood Rev 2007; 21(1):
1-20.

10.

Jarolim P, Palex J, Amato D, Hassan K, Sapak
P, Nurse GT, et al. Deletion in erythrocyte
band gene in malaria-resistant Southeast
Asian Ovalocytosis. Proc Natl Acad Sci USA
1991, 88: 11022-6.

Laosombat V. Southeast Asian Ovalocytosis
(SAO). J Hematol Transfus Med 2006; 1: 7-13.
Vasuvattakul S, Yenchitsomanus P, Vachuan-
ichsanong P, Thuwajit P, Kaitwatcharachai C,
Laosombat V, et al. Autosomal recessive
distal renal tubular acidosis associated with
Southeast Asian Ovalocytosis. Kidney Int 1999;
56: 1674-82.

Nopparatana C, Kanjanaopas S, Saechun V,
Matsuo M. Southeast Asian Ovalocytosis (SAO)
in the south of Thailand. PSU-ICMR Symposium;
July 25-26; Songkla, Thailand: 1996.

Yusoff NM, Van Rostenberghe H, Shirakawa T,
Nishiyama K, Amin N, Darus Z, et al. High
prevalence of Southeast Asian ovalocytosis
in Malays with distal renal tubular acidosis.
J Hum Genet 2003; 48: 650-3.
Ngouprommin L, Sae-Ung N, Fucharoen S,
Fucharoen G, Sanchaisuriya K, Jetsrisuparb A.
Genetic compound heterozygosity for
Southeast Asian Ovalocytosis and thalassemia
in Thailand: prevalence and phenotypic
analysis. Clinical Genetics 2014; 85: 198-200.
Weatherall DJ, Clegg JB. The thalassemia
syndrome. In 4th, editor. Oxford: Blackwell
Science. 2001.

Fucharoen S, Winichagoon P. Hemoglobino-
pathies in Southeast Asia. Hemoglobin 1987;
65-88.

194 MEsvAdansugLaznenIwdidn x U9 31 atuil 2 x wguaIA - A9AAN 2562



11.

12.

13.

14.

15.

16.

Chen'Y, Law HY, Tan GP, Ang AL. Concurrent
B—thalassaemia trait and Southeast Asian
ovalocytosis associated with clinically signifi-
cant iron loading. Blood Cells Mol Dis 2017;
63: 25-6.

Sae-ung N, Fucharoen G, Sanchaisuriya K,
Fucharoen S. Alpha (0)-thalassemia and
related disorders in northeast Thailand : a
molecular andhematological characterization.
Acta Haematol 2007; 117: 78-82.

Boonsa S, Sanchaisuriya K, Fucharoen G, Wi-
angnon S, Jetsrisuparb A, Fucharoen S. The
diverse molecular basis and hematologic
features of Hb H and AEBart’s diseases in
northeast Thailand. Acta Haematol 2004; 111:
149-54.

Sanchaisuriya K, Fucharoen G, Fucharoen S.
Hb Paks [(alpha2) codon 142 (TAA->TAT or
Term->Tyr) ] in Thai patients with EAbart’s
disease and Hb H disease. Hemoglobin 2002;
26: 227-35.

Fucharoen S, Fucharoen G, Sanchaisuriya K,
Pengjam Y. Molecular analysis of a thai
beta-thalassaemia heterozygote with normal
haemoglobin A level implication for population
screening. Ann Clin Biochem 2002; 39: 44-9.
Fucharoen S, Fucharoen G, Ratanasiri T,
Jetsrisuparb A, Fukumaki Y. A simple non-
radioactive assay for hemoglobin E gene in
prenatal diagnosis. Clinica Chimca Acta 1994;
229: 197-203.

18.

19.

20.

21.

22.

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019

Srivorakun H, Singha K, Fucharoen G,
Sanchaisuriya K; Fucharoen S. A Large Cohort
of Hemoglobin Variants in Thailand:
Molecular Epidemiological Study and
Diagnostic Consideration. PLOS ONE 2014,
9: e108365.

Fucharoen G, Fucharoen S, Sanita S,
Sanchaisuriya K. Coexistence of Southeast
Asian Ovalocytosis and b-Thalassemia: A
Molecular and Hematological Analysis. Am J
Hematol 2007; 82: 381-5.

Penman BS, Gupta S, Weatherall DJ. Epistasis
and the sensitivity of phenotypic screens for
beta thalassemia. Br J Haematol 2015; 169:
117-28.

Laosombat V, Dissaneevate S, Wongchanchailert
M, Satayasevana B. Neonatal anemia
associated with Southeast Asain Ovalocytosis.
Int J Hematol 2005; 82: 201-5.

Panich V, Pornpatkul M, Sriroongrueng W. The
problem of thalassemia in Thailand.
Southeast Asian J Trop Med Public Health
1992; 23: 1-6.

Fucharoen G, Sanchaisuriya K, Sae-ung N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassaemia and
hemoglobin E in rural communities in
south-east Asia. Bull World Health Organ
2004; 82: 364-72.

195



/ wuunasudsUNAIUAIRNUN Y

MFESINALANISUNNEUaZN18AINUNUN

1399 deunAnunazaneilotosusouvediinusg
Sou UsINNBNsNIAsmAlian1sunmduaznignmuUn
d‘ ! =l ¥ v
e uvAuTEs (Honnlaviatede)
[ gilimglasunisfinunlunsansusedsiuilaguinou
) Juwanuvesiideou lnglildfnasnunandrunilsdnlavsenansiineila voudu

L] egsgninnisdsluresunisiansandfiniluinsansduiie (Wsasey seaxden)

o  Yszanunenuias QUsalataisad)

(] TNUSAUATU (OFIGINAL AMHCLE)....oevoeeeeeeeeeeeeeeeeeeee e
L] UNAPILUTIEU (REVIEW AIHICLE)......oeeeeeeee oo
(] UNAANUTIIIY (GENETAL AHCLE) ..o e
L] 90180 9UTTUIBNTT (Letter t0 the @dItON) ...
I I
o swiofinusynaunieuaeiletodusenlasifiuilusansi

L oo D e
e et R
T R
B e GO e
D et BITD e
B e IO e

a&‘?ia@ﬁuauuuﬂa%m .......................................................................

TUsadenuuasuil
Tnensuuulndlussuinedivihudsdiuatiunuu Online Submission T http://www.tci.thaijo.org/index.php/ams

o

196 MEsvadansunvgiaznen wiidn x U9 31 atuil 2 x wguaaw - F9au 2562




IMSEISINATANISUNNIULAZNIEATNUIUA

Msaseiansunmduarmenmihdadunsasidar
Fuiemeunsnauive AUFUAAIUAIMEINIIYINTG
edunaiansunmduaznienntivn waraiv1ivdud
Hetednenesussansns anudvslumsasanu whluduadu
waziansanAfiuinnuaumnzay unaunnUssanaglisy
msfiansandsanugndies Anundede mnuraule naeasu
auazanvetioniangnssquidiainluniouen
noeUTIIBENS MsEnsimdninasiuaiuusivhly deeluil

1. UsLAneesunainy unadtuiiagla funisifiasily
sans orduunarnussavilaussinnmieieseluil

1.1 UnUsIUITNS (Editorial) L‘ﬂuU%ﬂ’J’mgu‘]
flussunsnng M%‘@Qmﬂ@m'g@ﬁﬂawssmﬁmnﬁuamms
BounansanuAniiuludyudiieg feafuunanuluinsans
u%aﬁ"mﬁyﬂﬂaﬁuﬁmmauj

1.2 unanuiiald (General article) uunanadenis
fruwmafiansunmduazniennin wazanndvduiiisades
fldiiuArnsdedademiufunsiameiiauialuause
eudnlale

1.3 unAruU3viend (Review article) Wuunanuiiidey
910 msmusmenuiluedaFemdmanaiansumduas
menmintn way avivduiiiides Aideuldannseu
LAz IlATIEA1NNTANTA miﬁJuwmmﬁiwmmamﬁ
Tl firaulaiigeruanmnsaiiludszendld Tnsenafiunagy
v doRaiureidoudaeild unanuussaniUssnaudae
unAngentwlnenazn1wsingy wisud1sa (Key  word)
unh iifeides wazionansensda

1.4 Anusduatu (Original  article) 1Wusreaunanis
Anw13dy nedmadanisuanguaznienmiite Laz
ainduiiiedesvesfifoues Usznousheundnge unih
Tanuazisnis wan1sfnw aguuazdansal nan1sfnwinas
LONEA1TO719D9

1.5 9AuNN809UTINGENTS (Letter to the editor) 813
Wudedaiuiferfuunanudiafuiluudilunsaisuaznes
ussaBnsled Ransaiiuiesfulovddedeuinuu vie
a1afunansfing nsdunuanuilvig ﬁguuazauym"luﬁa

1.6 UnATBUe FinesussaBnsiiuaumsneuns

2. M3lnsguauatu

2.1 Waniduadululws Word 2007 Fuly

2.2 wiwsnUszneusedeiies Tofideunazaniud

v

uninwineuasMwdingy wazszyTeideunsuiinyeu

U

lunsfinsie (corresponding author) 13l Tatau Tei3esniseu

uazlalamnunsenny eiSes

Auuztid MUKty

2.3 iledeanaznislénim iedeseralunvilng
wsan1w1 denge dndunrwilnelidandnnauiynsuadu
swdudinsaniuuaz aasldniuilneliuiniian sniiudi
mwdanguiinaudldlamnulaidaiay

24 gUam M98 uazdesuielinaumsnludem
PIUAMUNZ L

2.5 Inusduadulfiisedrduifemded undnde
aulnguaznesingunieumsia (Key word) ldifiu 5 @1
umi (Introduction) Januaz3sn1s (Materials and Methods)
HANANYY (Results) a3UnazIasainan1sAnw (Conclusion
and Discussion) AnAnssuUszna (Acknowledgement) wag
LoNE1591999 (References)

2.6 LlNa159198919mUTEUU Vancouver's  International
Committee of Medical Joumal Tagldmneiauiseswugiui
$redsluiledes (superscipt) g Fouduou 6 au
vietiounilildde fifounnau dunnmit 6 au Wilddeiams
6 AULIN FNUASNYS et al. AFIBEN

MIA1TNTYIBING Y

Leelayuwat C, Hollinsworth P,  Pummer S,
Lertmemongkolchai G, Graeme T, Mullberg J, et al.
Antibody reactivity profi les following  immunisation

with diverse peptides of the PERB11 (MIC) family. Clin

Exp Immunol 1996; 106: 568-76.

wifsdofifiussansnig

Solberg HE. Establishment and use of reference

values with an introduction to statistical technique.

In: Tietz NW, ed. Fundamentals of Clinical Chemistry.

3rd. ed. Philadelphia: WB Saunders, 1987: 202-12.

3. Wsndsduatuuuy online submission 7 http://www.
tci.thaijo.org/index.php/ams
4. Feulalunsfiu

4.1 Besfidunasiuidedlineffuiviordasesifu
Ty M3ansdu

4.2 doanuvsedefaiiusisnduvesifeuunaiiy
tuq lulgmnudiuresnesussandnsvizevesnsas wavlild
ANULTILTY ALNATANTISUING NATIVENTevULAY

43 2158159u0U pdf vesunANUTlETuN1SRRL

Wit deunsuinseuunanunduefdununs

J Med Tech Phy Ther x Vol. 31 No. 2 x May - August 2019

197



ﬁuwfji Tssiariumimenasaeuuiu 123 adasnin a.idies 48Uy 40002
Tnseiwsi 0-4320-2100 ¥ipnip 09-9465-5115 melu 44770
E-mail: kkuprinting@hotmail.com Website: http://home.kku.ac.th/printingkku/




