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Up-to-date in Anti-Nuclear Abs for clinical use

Winyou Wongpratoom'

Abstract

Anti-Nuclear Ab (ANA) or LE factor in the past 60 year is a group of autoantibodies involved
in the pathology of many organs in rheumatic diseases particular in SLE. Regarding to several
accumulated clinical datas from CTD, nowaday it is accepted that they compose of antibodies against
not only to nuclear components but also to many substances in cytoplasm of cell. The anti-dsDNA
Ab, many antibodies in Anti-ENA Ab particular Anti-Sm Ab, Anti-U1-RNP Ab, Anti-SSA/Ro Ab, Anti-SSB/
La Ab, Anti-centromere Ab and Anti Scl-70 Ab are the most clinical significant autoantibodies.
Anti-Ribosomal P, anti-Jo-1 Ab, anti-Mitochondria Ab and anti-Actin Ab are autoantibodies against
cytoplasmic components. All can be detected by IF-ANA, IF-Anti dsDNA Ab, Line Immunoassay (LIA)
and/or EIA/ELISA. However, the use must carefully applied in clinical laboratory i.e, IF-ANA as found
initially positive, the proper LIA and EIA/ELISA will be selected along with algorithmic approach for ANA
testing. Even ANA results are more validity than ever, it is still accepted as a data criteria for guideline

of the clinical diagnosis, follow-up and prognosis for CTD in the present.

Keywords : Anti-Nuclear Antibody, Autoantibodies, Rheumatic diseases
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Anti-Nuclear Ab (ANA) Juleuiueine
fresinwusmuund 60 Y Tagwusamiungalseien
fuleide (Connective tissue diseases) wag 1Wl A.a.
1948 %139 W.A. 2491 Hargraves wazamdy @ laaunuy
Usingnisni LE cell Tulunssgnuastaslungulsail
Huadusndadaannsiuaeiandeaveiingen
vies lnelfauyfgudh Unngmsalifiadod
ansunegdludtne Fidundaiuliiod “LE factor”
wazsioulunenas UninemeanslavinnisauainiTy
s agulédn “LE factor” dandmiiufie woufived
pollAdud %39 Anti-nuclear antibodies %39 ANA
s wagldnisveaeunisiia “LE phenomenon”
Tuesufufnisidundngiuusznaunisidadelse
lunguilfinangdiduniusiofies

Faust 1957 {Judumn nsmsan ANA 1933
Indirect immunofluorescent (IFA) Lagdin1sWaIUT
LouRau vieduansalunmsiaseilsanudugau
suluthgiuldsunmseeunsulnduiduinsgu (Gold
standard) Litel#iladuanvmuedlsadsnan waedl
Al LLazmmﬁ?ﬂwaqﬁuﬂdw LE phenomenon
wavanfinuddlavanednuas (patterns) @150t
uld3dadousnlsaring 9 Tunguilldvainuane
uonantusziulamesfiaunsaldiienanutdule
Tumsifadelsaldanniusnge ogslsimuunsies
UJuAn15ai919m573970A 2835 Enzyme linked
immunoassay (ELISA) unuld wilalansnsauenguuuy
NaUIN wazelanuKauInUasulaunnimaba IFA
Tugauusnidiladn ANA vanefisnguueufivedse
perUsznauseg vesthindvalueaduesseaity
windsandnsly IFA Bosmnauluilagiiu weudued
noonUsznavvegadusadludiulelanaiay
(Cytoplasmic components) Alvitiosiadu ANA fag
wununsIzaIniuItads wasUsenaunissne
Iﬁﬂiuﬂﬁjm Connective tissue diseases lonvaelsa
FoduunanuiiFwendamuniue ANA Auvadu

N a A & 13 a a
naudosnukouAauNlueIdUsEnouveslunied
wazlglanaraulailu 4 nqu fsil

nauuauAvefradIunsainfdn (Nucleic
acid) lan weuRueRfedIuLBUALIU (Antigenic sites)
vunsaneendlslullanddn (Anti-deoxyribonucleic
acid antibodies; Double-stranded %#3® Single-
stranded DNA) wazuoufvednonsalsluiindsdn
(Anti-ribonucleic acid antibody ; RNA )
' a a1 a a = .
nauueuAvedselUsiuualullundva (Basic
nuclear proteins) laun wouAveAnslUsAusalau
(Histone protein)
1 a a0 a a a
nqukauAvafnalusiunsnluiiaioa
(Acidic nuclear proteins) launlaufusnnalusiu
lailydalau (Non-histone protien) %3e TUSAUT
aansaainnEwaslalagdgnlslnfouesianie
Uagutlasenlusiusiuglunguilin “Extractable
. ) 2 « y g 2 .
nuclear antigens” 198 “ENAS” LDUAUDAMND
TUsAuduliivasvin usninnud Ay nanIsuwng
wusleidu 2 nquleun
oA A A v Y a
nauNEENAUTOEUITIBWINNAUNY 917
wouRUefnBEIULBURLIUANNA (Anti-Smith antibody;
Anti-Sm  Ab) weuRivenseauluiiu SjOgren syndrome-
A/Ro (Anti-SS-A antibody, Anti-Ro Ab) Waufusf
podulusiu SjOgren syndrome-B/La (Anti-SS-B
antibody, Anti-La Ab) Wudu
I aa 13 s A A
NANNISENANLDIAUTENOUTRILAE Y30T0l5A
loun weuRvennedlulushulsluiiuaies (Anti-
ribonucleoprotein antibody; Anti-RNP Ab) LOURUDA
sodulUsAY 18d ¥ wea W@AAU (Anti-Scl-70 Ab)
wouRveRrpdLlUsAuULEULRSeS (Anti-centromere
Ab) wauRuedneaUlUsAY N 10 1od & wea (Anti-PM-
Scl Ab) 1@+ 1Judu
nauweuRvafsedulalananay (Cytoplasmic
¥ 1 a a0 a L2
components) taun woufvednslulnasoulfes
(Mitochrondria) WeURAUBAABAT Jo-1 130 WOURALIU
MAnlndvuzi t-RNA tn1giudainu (Histidyl
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cognated t-RNA) wouduefnalslules (Ribosome)
lugUae SLE wazwouRuafseans filament #19 9
fifunumdfaylussuu cytoskeleton Tead “a
Jusu

wouRvUaAudazvlialuwaznguna1Iu)
gy 16 wionanuily 1gM 1adne mn class
funumddgy i ligUieinne se1nis @a1u1se
wulsavelugurendulsasunin wielsaliiedites
Y 9 L A4 A 9 =
fun1sentaureailodainediiu a4 (a1s1e? 1)
' 1 =3 v v = v Y av
wingalsiny ludagtuudasinuauainifulsn
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nsaseuutala

M990 1 uans ANA wiias1e fudnsinisnsaanumeds IFA Tulsagundnusaglsaiinudes

Antibody Active 1° Sjodgren Drug
MCTD PSS CREST RA
Specificity SLE syndrome Induced LE
ANA > 95%]| >95% | 70-90% | 60-90% | > 70% |40-50% 100%
Anti-ds DNA Ab | 60% neg neg neg neg rare neg
Anti-Sm Ab 30% neg neg neg neg neg neg
Anti-RNP Ab 30% | > 95% |common neg Rare rare 10-20%
(high  |(low titer) (low titer) (low titer)
titer)

Anti-Centromere Ab| rare rare 10-15% | 60-90% neg neg neg
Anti-Ro (SS-A) Ab | 30% rare rare neg 70% rare neg
Anti-La (SS-B) Ab | 15% rare rare neg 60% rare neg
Anti-Nucleolar Ab [occas.| neg |[common| neg occas. rare neg

Anti-Scl-70 Ab neg neg 10-20% neg neg neg neg
Anti-Histone Ab | 60% neg occas. 0Ccas. neg 20% 95%

Common = wu'ldvuseriusssuat Occas. = wuldthauresTema Rare = Tomawy 1den

wilaeiluandlad weufvefinanidadu
LouAveATilivIng udunsesediles udanns
Anwnitrusnnuin luaudsnd lnetanzggeeny viie
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fiflanmmainnalniausnfinsgiiuniusenuios
fannsonmanunoufvefimadldthatuty uie
wluUnanfisndniioniiy

1. ngudeuRuanfadiunsailAGan
(Nucleic acid)
mamdnnstaeiluuds snwTeuidieu
asidgaantAaMaduaiiingg dunuauiRanudy
WAL (Antigenicity) wés asilunsnfiandsn
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oty prslulawnsn uaslusivazuaninuaudmnang
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sntuduiiu lusssund nsadnddnasifuans
fogdrluanvesead dnduiwadwin Eukaryotic
cells vidoiwadludnidugs avgnieriudeinamiusy
vouradnofufusasunsua (Oreanelle) fiSuni
“Guedea” Wneludndunis fafu Tematingni
AFBNAzRDNUIUENLAS durafulgaRlusyUUBNYY
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Anti-double stand DNA Ab; Anti-dsDNA Ab %138
Anti-native DNA Ab; Anti-nDNA Ab tduleufived
finvunnfigalugaelse SLE awnsaasaldeiae
wiaila IFA ad18n150573 ANA usldidelusiadn fe
Cristhedia luciliae 711l organelle A® Kinetoplast
Fafu native DNA unu Mn3sdnaniiauddouns
wianugUag SLE 8 Anti-dsDNA Ab leifiau 100 %

wilpeiluaznulutg 25-850 %

weusnaUUIEIINS
fidner szaulammesves Anti-dsDNA Ab
gedondANUEIAAUNEDINT SLE M8 Na1AB
seulpmeiganduntossddanuiiiedady
active SLE Tnglamizdmuilseauneundiaus C3 s
38 @ uazuenaIntiu Anti-dsDNA Ab Alausofas
fanvly SLE fiflernisnislasausasiaue sy
Anti-dsDNA Ab finiinufjisentunayl (cross reactive)
anunsadulanuansueumauuu Glomerular basement
membrane v8sla A Heparan sulphate @13
Collagen V @19 Fibronectin Lag@15 Laminin mﬂﬁ?u
IuinUUIUNg internalized Tnawalafianunsavili
T cell Wrluneanissniau (inflammation) a9
Wlrlaauwmadls (Renal failure)

1113V Anti-single-stranded DNA (ssDNA)
Ab thy s purine waz pyrimidine azidu
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(Denatured DNA) endegnudu lunsalgUaglasu
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(Basic nuclear proteins)
oA woufivefdelusiudalau (Histones)
Fadulusiudrdlumsiamssaeindeagues Adue
1 (guft 1) TWsAudusgnoudisdiuuoudiay
(Antigenic sites 38 Epitopes) ianuaiufe H2A H2B
H3 waz HA usdufiienudfyfodi H2A-H2B
Fafloramfuansfiduie awuseneusuiu [H2A-H2B)-
DNA complex %38 Deoxyribonucleoprotein (DNP)
anunsoduiuLauRvedfisnumie fie Anti-DNP Ab
18 mudsniueufivedselusiumaniarhifluden
uiagdllonanulfunntulunsdduaeldonsia
lagiannze Procainamide Wag Hydralazine “a«
woufivafuiaildaiunsansedunonntiudlda
wiloy Anti-dsDNA Ab ﬁqﬁuﬂﬂaa%ﬁwaw%mms
Lﬁﬂiﬂ@ﬂﬁﬁﬁ&m’j’] “Drug induced SLE” léjmﬁﬁu
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fidlu idiopathic SLE &1 75% wulu Rhuematoid
arthritis 20% Tu Juvenile chronic arthritis Wag

Tu Progressive systemic sclerosis laigag * ¢
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JUM 1 awnauans “Histones” s3aglu “DNA” 17

3. ngudauRvadralusiunsaluiundes
(Acidic nuclear proteins)
Fuguiinandedu weufvedivaiine

nguueudvedselysAuilalydalau(Non-histone
protien) #38 “Anti-Extractable nuclear antigens
(Anti-ENA Abs)” lailn
3.1 wauRusffadIULIURLIUALNA

(Anti-Smith antibody; Anti-Sm Ab)

“Smith antigen” #38 “Sm
Antigen” WHuneuiauiinuausniied a.a. 1966 @
Tufthe SLE ndsana “afined” woufauiidudau
core units Guamaju “small nuclear ribonucleoproteins
(snRNP; RNA with core units termed A-G Proteins)”
Tngazegsamifu Uridine-rich RNA &3 U-snRNA
feaursauuslasndu 5 vlingowq (Species) Ao
U1-snRNA U2-snRNA U4-snRNA U5-snRNA %38
U6-snRNA aeslsinia Anti-Sm Ab sinnuinduiu B
B’ waz D unit 909 U1-snRNP (Judulvg) insngdl
Snwazunsdundielusiuseuiiauveniolafa
Epstein-Barr figoinduawngdmirlsiAnlsa SLE
munalnn1siingdd1uniudiieawuy molecular

mimicry ©°

AIUUIAR Sm antigen 7ogsIuAU

Y

[

U1-snRNP (3Uf1 2) agnesuluesdiuszneuiidifey
Y94 “Spliceosome” FadlmnudAgluruIun1Tasa
wuamLaesesdweliauysal (Mature messenger

RNA)

U1-snRNP

JUN 2 awnauans “Sm antigen” sauegly

“U1-snRNP complex””

lugaey SLE vieau Teganizlunguiilng
%38 W61 (Blacks) sinazilan1anuloufuanse
Sm antigen (Anti-Sm Ab) launn weRann1sAne)
Tunmsan wudy @Uae SLE 1ndia 20-30 Wesidud
fin5I9NU Anti-Sm Ab (%uagjﬁ’umcaﬁﬂmimawm
oaUfiRnnstug) namsany Anti-Sm Ab Fa1
Humsmsrafidimudumnesiogtas SLE iusgnann

® w5189

Aonumunizgedis 99 wWesidud
lalpenu Anti-Sm Ab Tuz’{ﬂwﬁluﬁmaa YaNNT
A15ATI9NU Anti-Sm Ab Sadufusdaene SLE
ﬁLﬁ&JU‘ijaaﬁummiVl’m Central nervous system
Azl aneisiinfiven (Lung fibrosis) A1y
Snuavvesndnanilerila (Pericarditis) utlaifivdng u

gudufetennuiulvedlse (Severity)

3.2 uwauRvsfradlushulsluiandes
(Anti-Ribonucleoprotien
antibody; Anti-RNP Ab)

RNP iupei3enueuiiauiin “Mo”
739 “nRNP” WalUAMUNNIEVDINITATITLOUAUDA
sodnadedluilagtud awmnedslsluindlelusiu
Ay “Ul-snRNP” U A uag C core units T
LavamuniazUsznauiududumilavas Sm-snRNP
complex (3Uft 2) “V uazfivnsdumiouneuiiau
¥89 EBV #nu1lAin Anti-RNP Ab lasaanaln
molecular mimicry A818A15LAA Anti-Sm Ab @15
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U1-snRNP L“f]umiﬁﬁwmmﬁﬁ@u%’jummwm'eN
YUIUNIT “mMRNA splicing” Ul Spliceosome

W71 Sm Antigen wag RNP antigen lu
U1-snRNP complex agagsaniu uluguaedil
Anti-RNP Ab ualilesegnainen agiinavintilusaudiu
“sm” laluansanuziduleuRiay

Anti-RNP Ab wulssnnlugUleiiounnse
fifnguenisveslsagunin Taslamzgdisidu
Mixed connective tissue diseases (MCTD) na1@
wulduinds 95 wWesidudvesfUle wazaiuise
ppanulilutiinalawodgsg (mnsed 1) wsioensls
Ay udthedufanunsansranulfiguiu udagny
Tutuasg wazdlunumluniswendernisvedse
wetutiosnnn Fogagy TugUag SLE wulsiiies
Uszanad 30-40 wWasigus ‘luﬁumgﬁ;ﬁﬂwkﬂ Sclero-
derma Dermatomyositis Sjogren syndrome Wag
Rheumatoid arthritis (RA) aziileniansiany
Tusnuledidudiitesadly

3.3 waufuadnadaulusiu Sjogren
syndrome-A/Ro (Anti-SS-A
antibody, Anti-Ro Ab)

LOURALAU SS-A s “Ro” 1 Uulusiu
UM 45 kDa 52 kDa 54 kDa kag 60 kDa w# 60 kDa
Wiy 52 kDa 93U small Y-RNA §7uu 5 9a (Y =
cytoplasmic) SaduneuRauiidnilian Anti-SS-A
Ab Ifsnndige dauandluniwd 3 LLauaLauﬁazagjiam
small Y-RNA LAg2dunu woudlau SS-B w3 “La”
flagsu 37-end 199 small Y-RNA sl “Ss-A/
SS-B complex” Fsadulngmunszatsegmudiu
Tolnsnanauveawad useedlsinu luusuiiaded
fnulsigudu tagudslimsmumihiinisinulsiu
LOURLIY SS-A Heghauda

SS-A/hY-RNA Complex

uuu

5 3~ SS-B

SS-A

Ul 3 Anaans “SS-A/SS-B complex 1

uoufilau SS-A filnmuautfazaslddiely
wiaueansged (Methanol) fatiulun1snssa ANA
mamnalinduylurgosisadud (Qznandluniends)
ﬁmﬁae?fual,mm‘?igﬂm% (fixed) MoLuVNiaLoanages
Tnganndnagaialiny wielinansia ANA uau
Usaulaus

awendrylumenddnmui Tugfthefidulse
Sjogren syndromeiuizﬂzﬁlmlﬁﬂ (Primary) 9¢m579
WU Anti-SS-A Ab %38 Anti-Ro Ab lawinds 70
Wosiius uammifuﬁawulﬁ‘lwgﬂw SLE nanafie
WuRINGe 40 LWesidudvesdiuiuguae n1sny
Anti SS-A Ab TugfUae SLE il uiflaruddgluma
padaey 3 Usenns Ae 1. simuluse SLE Aflernns
NRINTN 9139 Subacute cutaneous lupus 2. Tus ey
SLE fiflmoundus C2 uway Ca s (deficiency) W@y
3. lus1e SLE flegseminssassst domnamanuly
USUIUNINY WASWUTINAY Anti-SS-B Ab A8ud)
wdudynuisdademaingialudin (heonatal
lupus syndrome) fonadawdiindhene Congenital
heart block 16t 3amnpniinuIua5enTin 81939z
flo1n1svesglanisiamisiilanouasunnsiudae
(Photosensitive dermatitis in the newborn)

Anti-SS-A Ab @runsansianulungulsa
sanfAndulstha 15U MCTD Scleroderma uag RA “1a”
wiagnuluUsnadides liflaud fydnisuans
VNEI59INTHABE 4N
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3.4 uwaufvafradulusiu SjOgren
syndrome-B/La (Anti-SS-B
antibody, Anti-La Ab)

LoURALAU SS-B 130 “La” [Wunadaly
lUsfulufiumdua (Nuclear phosphoprotein) aue
45-47 kDa Wunn99U 3’-end Y849 small Y-RNA (5U
i 3) ﬁwﬁﬂﬁmqmﬂﬂi Transcription 289 RNA
polymerase |ll PNMSFNETIRILINUT BsdUsEnaU
UN9AIUUDY SS-B HanwealzAdne Retroviral gag
protein @13atnUNTALAR Anti-SS-B Ab lanaanaln
Molecular mimicry **

WoURAUBAM® SS-B 3B Anti-SS-B
Ab %38 Anti-La Ab wuldunnds 60 Wesidudves
HUae Sjogren syndrome sotaslufiorUay SLE
NUUSEUU10-15 Wesidud uay Scleroderma
wuUszana 5 Wesidud auddynisniindu
wonanfiduiusiunisialsafingriuds Msmsaany
Anti-SS-B Ab galduselevilunsalnsidadsuenlsa
Sjogren syndrome Wag SLE na1ide lunsdlUae
Sjogren syndrome £iNATIANU Anti-SS-B Ab 511U
Anti-SS-A Ab Lawu® Tummz‘ﬁ'ﬁﬂw SLE sinnuwe
Anti-SS-A Ab Lileseenaiie ogalsfinu lufthe SLE
VIT187E Anti-SS-B Ab e azfiusslenidanenis
ﬂﬁ%jmilﬁm Neonatal lupus syndrome %38 Congenital
heart block a4 Wufinaded

3.5  usuRvehresulsAuuudulnsdes
(Anti-centromere Ab)
Wulnsidles (Centromere) 1Ju
Tsfuiifianudrdylusenineiiwad finisud s
(Mitosis) Iﬂiauﬁwuagiu%gumSTULLazﬂﬂauaﬂﬂJaq
Kinetochore plates Fadouleefuans Mitotic
spindle fiagvimthiindasiulsuuensenainiusely
(Uil 4) Tumemengfiduiu Wlssdesuszneuly
MydILaUAUDgUTEINN 6 du Ain CENP- ADAF
wifinuildvoedigadio CENP-B (80kDa) tUu DNA
binding protein sasaslufia CENP-A (17 kDa, Histone

H3-like protein) wag CENP-C (140 kDa protein
involved in kinetochore assembly) drwiimdefe
CENP-D (50kDa) CENP-E (312kDa) e CENP-F
(367kDa) Hudlinslusmeazsenuinin

CENP-B CENP-C

Kinetochore | |

b Kinetochore

microtubules
g

Centromere

| Pairing

Kinetochore domain

Ul 4 avnauans “CERP-B-C” sameglu

“ Fulpsisles” 1O

lugdie Scleroderma 7din1suandeanng
Ravifalkuuanna (Limited cutaneous disease) 139
WANBULIENIT NGNDINIT “CREST” (Calcinosis,
Raynaud’s phenomenon, oEsophageal dysmotility,
Sclerodactyly wag Telangiectasias) Fadu mild
variant Luunilsaeslsa Progressive systemic
sclerosis (PSS) wuilhaudvanmawdulasidesle
Uszanal 60 % " wazainnisAnwirludUae
AT Lazltevid nud JUlekanangueintg
CREST #du Caucasians azfilontansiany
Anti-centromere Ab 1a11nnN71 African-American
Hispanics 1138 AUt mUARU usnUszaunIsel

Y a a0 < al Yo
VOILTHULDY NULBUAVBFraLTuUlasTldUssly
HureluniangTusanidegunilouranuiiyuiy
' v ° P a a a ~ P
LA ASA 0IINSANYIANLANEN elladoasy
Tnduausnaly
a a @ =1 N

nsnsIanuLeuivefseldulasllesludiaey
Scleroderma fnlUNUTILAUNITATIVNULOURAUDA
sodulUsAu oa ¥ woa LAnAU (Anti-Scl-70 Ab)
a | ' ~ a a a v Jo
fagnaneoby tlesanwaudvanwlandslinee

A 2 <)

wansoantloyUastdu Scleroderma LuunIEaY

(Diffuse cutaneous Scleroderma)
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3.6 uwauRUshsedIUlUIAY Lod T Lo
AR (Anti-Scl-70 Ab)
TUsAu woa @ woa “Andu” dadu
a a a 6" a 4 d‘ v

HAnKavolAdes IUTAUEgANTaLNaIN197n
wulwsl 7 1By e nlulelwiuesiad | (a degradation
product of DNA topoisomerase 1) Falpwusn@agdl
Umiinluanavua 110 kDa usasgneessalianad
\Uu 110 kDa 87 kDa wazanavinefie 70 kDa iAo
1Ushu o 9 woa 70 Hules wihnveseulediidainy
drAgluruunsin uaziousie DNA Fagnuagunn
Tuusties Nucleoplasm waz Nucleolus

\WUTINATITNAU LouRUDAse 1UTAU
0a @ uea 70 awnsansaanulugiie Scleroderma
lewnde 25-75 wWesidud Tuegiveinisvesisa
WATANIATIA Lagnguieg1ivinnsing nanfe
o a adey v a
finnuseuiverillugUleg Scleroderma NuandoIN1g
NI UUNTEa1e (Diffuse cutaneous) UBNAN
& v & 4' =1 o 14
dun1ns1any Jaduadeusd wavviuielsala
(Prognosis) TngnudngUleasininugunsavelsail
1INNIUY Limited cutaneous Scleroderma Wag
ilonalin Interstitail pulmonary fibrosis 19d1g

1< A o 1 = 1

Junrdunadnlunsfnelungy
HUIEAUTeR waviug wudn leniansiany
weufivedne LUsAu wea 3 woa 70 TufUreidu
African-American tuaziiungn luvaeinulados

Iumjuz}’ﬂw Caucasians

3.7 uwaufuafsadIulUshumneg Tu
fmmalaans (Anti-nucleolar Abs)
lsiuluihadlearsiegvaievin

wfided Feyriulsagundn laun
3.7.1 PM-Scl
e PM-Scl ¥ Nudleolin
complex &aUsznaudieaslndmnlndegiados
10 @ LLG]IﬁWULLEJuaUEJmuE:JJﬂUSﬁﬁa’lmimuLﬁIEJ’J
(Overlap syndrome) 32%4 Polymyositis-Scleroderma

I@aagUseann 50% i 8 wia laun PM/Scl-100

(70-809%) PM/SCl-75(86-80%) hRrpd (50 %) hRrpd2
(21%) hRrp46 (18%) hCs14 (14 %) hRrpd1 (10%)
waz hRrpd0 (7%) Wemeiarsusududiuueuiiay
Tugge 16 2 au1mde 75 kDa waz 100 kDa “"Tasiany
Tusrefiflonnis Rawls wSe Primary pulmonary
hypertension 32use agslsfiny weudvedi
annsansianulatnslugiie Dermatomyositis %38
Scleroderma pg14LAEN
wouRuaffe PM-Scl (Anti-PM-Scl Ab) FaLlu
wouRvaRTIAMUA A IaNenSe1ns IIzawse
FlHAnnsSnauvesnduiie (Inflammatory
myopathy) Faznoliinen1s Scleroderma soly
3.7.2 U3-snRNP (Fibrillarin)
weuALay Fibrillarin 10
TUsFiu Fibrous aw1a 34 kDa duduwilslunnlusiiv
gounely U3-snRNP Tusiuilfindiidrdaly
YUIUNT ribosomal RNA processing
1nn1sfnwludagdunuieudvedse
Fibrillarin tanglugUqe Scleroderma wilga 4-8
Wesidud wazdnnuldueelusedifennisaeudns
JULLTS (Severe diffuse disease) \Retosiu Skeletal
muscle kag Pumonary hypertension lngianizly
ﬂdmﬁﬂiﬂﬁﬁﬁ@m& African-American
3.7.3 RNA polymerase IlI
RNA polymerase Usgnauld
shemelndmmlnivatsany SesenunsouansnnianiR
Juneudiaule
wauRvanfe RNA polymerase | 1Ju
wouRveffifiarusumizuiniulsa Systemic
sclerosis nanafe a@mnsanulauniie 30 Wosidud
SRR AM3ATIINULBUR VB HSIAELTIS U
n5LARe1n1s diffuse scleroderma 881353AL57
(rapidly progressive) wazlusefiinen3ennts
Aedestueteazaneg arelu (Internal orean
involvement) uenanniudeeninsansIanuLoURued
#o RNA polymerase Il ltnslusefinansennis

Wuv Diffuse cutaneous scleroderma 129 14
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3.7.4 Th To RNP

= U % 1
nnsanwtudagiudaly
NIUTYaBYAvRILa AU uanudn U
Scleroderma NiNEN51NTUARIDDANNRINTILUY
911 (Limited cutaneous disease) ¢ATIINY

LOURUDARDLIUALIUAINGTD Y38 Anti-Th To Ab
winlushiudee Tutirdleansyinaniun
Fzau1sanseiulis1anIeaswouivedla wily
Auaelsagundn lneanedile Scleroderma usiag
a a a A \ | =
318 ATIINULBURUOAGDLUSAUNBsEuladIunils
WU N1ATIANULBURUDARDABEIUNTONY (U

Tananulatoeunn (Rare and uncommon case)

4. ngusaufvadsadulylananay
(Cytoplasmic components)
= v

nnsAnuluszezisnlalianuaula
warmNAIREADLOURUDARDTLARYATDLTAAR LY
Wudaulug unseumuidn weudusinediuuen
a a A a < all v
Jumdea ieusnulelanatan nanusadls wag
WULALTWNIENRAINRABNINLIY TAIUEIAY
lulsasundn waglsafifeiteedunisdniauues
naufletneanunateslaruiu Aty luitay
YonaiuAuanIzNd Ay Lazdinnusulavey
TuvnigNingaa ANA TurieaujURnnsivinty Al

4.1 waudveseduwnsuyalulslamatay
(granular cyoplasmic components) laun

4.1.1 woURAULABUNUYALUUALLEYN
(Fine granular cytplasmic Ab)

launuweufvefnaw 1@ 1 (Anti-Jo-1 Ab)
1@ 1o 1 Uo-1) tuneumiauusiiad Reactive site 909
woulesl histidyl-tRNA synthetase (50-52 kDa) @a.du

el a s N Y o

wulwlnegluusnnlylananaauveuvas Inthinlu
nsimnsaezdly Histidine Tnunsalslulinasn
MAgIvea (its cognate transfer RNA; tRNA) fiagu
a
neé

RNA 5
—_— AminoacyltRNA Synthetase

.

/ l
Aminoacyl-tRNA @
b
T e
OH j/
gg.i Amino Acid

E‘Uﬁ 5 AIWNALAAINITINIUUDY

“Aminoacyl-tRNA Synthetase” "

Tnes55u91Auda daukoufiaufinuly
Aminoacyl-tRNA synthetase duaziiuaufiay
Tudnwariiduiy uiesilaseshsuesiizodon
woufaumaniseiulude 019 PL7 lu Threonyl-
tRNA synthetase %39 PL12 Tu Tu Alanine-tRNA
synthetase %30 EJ Tu Glycyl-tRNA synthetase %38
0J lu Isoleucyl-tRNA synthetase tJufy ws Jo-1
niduneudauiiinudridgyniendinuinige
6?5@1‘14;31]38%% Polymyositis ﬁqﬂa’m(Aggressive)
YLEANNSANTITNULOUAUBRAE Jo-1 Tldunnie 20-40
Wesiuivesduiudithe minn1sfinyimuiueufived
dmnusumnzaelsaiunnds 95 Wosidud uaz
wusmiugUIg Polymyositis fifine1ernsmnelen
wazUone (Arthralgia) Yonaniy Usinaeuiiven
fnvazdiiudiuarusuusmodsadandniae

4.1.2 WAURAUBAMBUNUYALUUNEIY
(Coarse granular cytplasmic Ab)

launusufvedselulnnoun3as (Anti-
mitochondria Ab) lalameuinsesidusesunsuiua
ffanuddnsowadiuruiunsmela warlindsem
Tundinenniieuiu usaiRasnulu (inner membrane)
(35Ul 5) wulusAuitanunsansedulisranisadie
wauRvedsolulnneunssslane 9 ula Ao M1-M9
WARdAyAe M2 M4 war M8 @391nn15@ne
seandeanuin M2 Aonguueslusilufinduniely
ﬁﬁwui%ﬁlwgma Alalasiiua (Pyruvate dehydroge-
nase complex %39 PDC) SauAULBUALU E2 V09
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wulgdlalalaslaliielivia eviwfansiunesisa
(Dihydrolipoamide acetyltransferase, 70-74 kDa)
Lﬁuﬁ’nmﬂqﬁ%gﬂ%’uﬁwLLauauaaﬁLﬁmﬁuw%fawm%
91n1515A Primary biliary cirrhosis (PBC) Tunsadiin
ihldazarnuueuivenselulnaeweaieslie 80-95
WeslwuivaeUie PBC wazavnuluseaulamedas
drlulsmduaznuladraduiy uiazsnululSuu
weee 0191 lugUe Chronic active hepatitis 15

Drug-induced hepatitis %38 Collagen disease “1a®l

Inner membrane DNA
/

Quter membrane Cristae
e /

Y
Ribosomes

/
Intermembrane \
space matrix space

gﬂﬁ 6 NNINALAAY “Inner membrane”

Tu “lWlnrsunses” 9

Tuthgiiumnmaueuivedsuiletedudu
N1531ag8 PBC @1311309157a1 Anti-sp100 Ab Anti-
gp210 Ab uwag Anti-p62 Ab FuduwouRvedse
Sp-100 Ag lulumdsa wazaisinslaslusAuusiae
Nuclear pore ¥89 Nuclear membrane augiauls
Tnenulungulse PBC legia 25-30% “*27

4.1.3 wouRveanodlulalanaiauves
1lns¥a (Anti-neutrophil cytoplasmic antibodies
(ANCAs)) @

\Hunguues autoantibodies Fsdanlvg)
\Ju 1gG #io antigens Tulelananauvesialasila uay
Tuludev oy 2 vila Ao c-ANCA antigen Fagumg
iU Proteinase 3 (PR3) way p-ANCA antigens &4
FUnzAU Myeloperoxidase (MPO) LouRUaRITEeq
wulduszanns 35-50% lugtie Systemic vasculitis
fifniZund1 ANCA-associated vasculitides

weuRuefreasazanglulglananau (Homogeneous
cyoplasmic components) lan woaufivensolusiu
IsTulasy #i (Anti-Ribosomal P Ab)

Islulan A 1y Phosphoprotein agnatiae
3%ila fio PO P1 uay P2 (3Uil 7) Fudussddsznau
dundauulsluley Yaguusslinsumthiinisiny
oehauldn ulusiiuia 3 Jezsaushiudumie (Stalk)
yoslsluludamuuaninuaiifvoseulul GTPase

P1

&

| P2
PO

stalk
60s

gﬂﬁ 7 21WRLERS “Ribosomal P Antigens”
wazdume (Stalk) “

Tugfthe SLE avmsranumeusivefse Lslulsy
195 10-15 Wesidusveiae Faluuresgorany
weufivedilaglyfiuoudvense dsDNA Saudae
Audynendiiade weuivedde lsluley Wil
dnnuduiusiugUay SLE FiflornnsnieUsam
(Neuropsychiatric symptom) tazdng1591n15ve3
Tngaudae uenanty Ysinaueudveddiiinany
duiusiuAMUTULIIUNENToINS VDIl SAMELUY
Faths vendienaldnmsnsianeuRveiiumunisns
waufuanne dsDNA TunisinsuneiSeinisveslsa
SLE lat

4.3 waufvefnediu Filaments Tulglawanas

(Filamentous cyoplasmic components) laun (22)

4.3.1 upuRufne Actin (Anti-Actin Ab)

Actin 1Juneufiauiiddalunisadiemnund s

youwas Wiewia apoptosis Iﬂiauﬁaﬁmimizéju

Tifin Anti-Actin Ab 19 wusinnlugiag Autoimmune
chronic active hepatitis (CAH) Usganas 30-40%
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432u9ufusfne Tropomyosin
(Anti-Tropormnyosin Ab) adnerulusiu actin waglaidl
eumsdunudenlestulsalungy CTD

4.3.3 LauRueise Vimentin (Anti-Vimentin
AD) Vimentin Wuansiiieniiweufiaueiin Citrulinated
peptide FsflnrmddnlunisnseduliiAn Anti-cCP
Ab Tugfuae early RA widslufeuisedenleaty
wntintudagdu

WALlAN15A593%1 Anti-Nuclear Ab Tutlagliu
lusumeunsaailesiu (Screening) Hlog) 2 wtle
Ao
1. IF-ANA
\Ju Gold standard technic #AifinisWaiun
Fuiaselvindu uarluiesufiRnisursunsldwan
wiatianséiex wazly Combination substrates wianeviin
ilean variation ¥8INTBTUNAVOIHINNNTIATIEN
Tritfonadls uaziilothaitedelunduifiag CTD ¥irls

(%

Aanullunsiesgvianuaseselll @39
2. EIA/ELISA

i 2 uwuilldegludagdu fe wuu Generic
assay MUNERINTIELOURLIUTIY 9 ARBLOURALIUIN
Fuawmsniildhin IF-ANA AdudBunsgiu uasuuy
fiaos AolduouRauudazyiadielioslfLoufiven
fifosnsng1amiUfATen 1wy dsDNA SSA/Ro SSB/
La Scl70 Sm Sm/RNP 2182 gnansaldeniilaeniy
wouRlaunils o viedminduyauoudiau (Multiple
Ags) fI9819%A Combination ELISA fiusznaudie
SSA/Ro SSB/La Sm tag U1-RNP %39913931 Jo-1 ey
Scl-70 sanuA7e nskumaiia EIAELISA ddeffAe
anunsaldiuesesmuiRnsanaieiognamdouiu
1o lifinansenuanngeuna ansnsaionynuaumiau
AReadosiulsa CTD Aavlals vonandudsanuse
SadeUSunadidaaule

as1aft 2uananally (Sensiyivity) waganudne
(Specificity) 2890159579 IF-ANA 714
Uiuuse LLazﬂ’muW’m%ﬂu{]wﬂ’u way
WnasialungugUag CTD

Autoantibodies"Associated CTD HSensitivityl‘Specificity‘

‘ ANA HSLE H 93 H 57 ‘
I HSjogren's syndrome H 48 H 52 ‘
— ERER
’ HPM/dermatomyositis H 61 H 63 ‘
‘ HRaynaud phenomena H 64 H a1 ‘
’ Specific ANA H H H ‘
‘ Anti-dsDNA HSLE H 57 H 97 ‘
| |

Anti-Sm HSLE H 25-30 H High*

Sjogren's syndrome,
Anti-SSA/Ro  [|subacute cutaneous SLE, 8-70 87

Neonatal lupus syndrome

Sjogren's syndrome,

Anti-SSB/La  ||subacute cutaneous SLE, 16-40 94

Neonatal lupus syndrome

| Anti-U3-RNP HSS H 12

‘Anticentromere HLimited cutaneous SS H 65

‘ Scl-70 HSS H 20

‘ Jo-1 HPM H 30

Precise data not available.

INMSANYIUTUTEURUAS IF-ANA T4y
Gold standard ®? WunauIniAUEBAARBINUNT
87-95 % way Fen e ELISA MlduouRiauudas
wila daula (sensitivity) wazAaudnme (Specificity)
S¥Wine 69-98 % WAz 81-98 % AU Tl e
NaUIN IF-ANA Aloimed 160 nsdnlamasaining
ELISA 9giifinanimsnnini

EIA/ELISA @1anuilnauin >

LAZHARY
Uaaulaun YuediunssuisnisinSeuuauiiaues
Andn wazlunsdl SSA/Ro usl EIAVELISA agldinaila
Recombinant technology lunsiwSes uandsaany
ratlauUaoulmnilon IF-ANA Asliun15un EIA/ELISA
wldnradegneiigvesiesU JuAnmsudas 39aas
=2 - a = o J ] GLEJ ! \/LU (26)
AnwuiiudAnfsnnumzneutanldse
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3. Line blot Immunoassay (LIA) #*2”

P a ¥ £ a a | a

Dudsldnsiameslinauiussinazainiuy
qualitative Ingipfoutouflaulaazsfinasludes
M199 YaauE nitrocellulose walAvinUf3e MmUY
Indirect ELISA @spouginafiiiouleyl Alkaline
phosphatase a1nduilmAad@uLavaUIRUlutY
AINANIPILNITANTUALAINAD 5-brmo-4-chloro-3-
iodolylphosphate/nitroblue tetrazolium

LIA WJunisnaaeuivinladie 19819579
palauauAuafnige nisudulansnailduiu way

I a dl Y d‘ ] . A Y 1
anusaidenyawaudiaunaulals Ndrdgyaelvien
Aaly warANUTRNIBWINAUTE EIAVELISA Fegnii
ulgluriesufuinisuinunelegldasiasiuiung
m579 IF-ANA 11981

n139539 ANA Tudagdudadidnuanewmatia
817 Flow cytometry Wag Microarray “1a* uadoe
Twﬁzuﬁmmﬂ%’uﬂ@a uazdarpsUsziiudnenmiazii
wszenalinanddasely 0

wuUFuRensI9 ANA Tuthgliu (Guideline
for detection of ANA)

saTIat sl IF-ANA WV IANANITNARDS
dield LIA waz/vio EIA/ELISA m57awn Specific
autoantibody #1349 lugrsusielumumisnsdi 3 was

Funou (Algorithmic) Tuguii 8

M19199 3 dnwarULUUTa4 IF-ANA vllaueufausng 9 anunsanululse CTD #ine q

ANA pattern Antigen

ENA, RNP, Sm, SSA/Ro, SSB/La, Scl-70,

Speckled
Jo-1, ribosomal-P

Homogenous dsDNA, Histones

Peripheral (rim)  |RNP, Sm, SSA/Ro

Associated diseases

SLE, Mixed CTD, SS, Primary

Sjogren's syndrome, PM
SLE, Drug induced SLE

SLE, SS

Anti-PM-Scl, anti-RNA polymerase I-ll,

Nucleolar
anti-U3-RNP, To RNP

Centromere CENP A-E

SS, PM

Limited SS
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Guidelines of ANA and specific autoantibody testing |

Clinical suspicion of a connective tissue disorder

g ¢
L¥es ) ——» | Ak for ANA testing % Al testing not indicated

v

Positive [

Evaluate history, clinical findings and degree of ANA positivity

Hegative

Re-evaluate clinical findings

+

*
SLE NonSLE CTD

Further tests for

specific autoantibodies Fumey

Sjogren’s syndrome

33, Scleroderma
or myositis

- T
BLE of CTD unlikely ELE likely SLE unlikely

Fossibility of
Drug induced ANA
Autoimmune liver

Followup
and tepeat
ANA

Repeat
ANA

+

v
Further tests for
specific autoantibodies

Anti ds DHA
At B antibody

IF-AHA
patterm

or thyroid diseass
Chronic HCV infection
Recent viral infection

Elderly female ete.

indicated

Hegative e

+

ssa |

534
Negz‘“’e 555 +

SLE kikely |SLE unlikely Centromere
Sjogren’s syndrome
likelyr

Confirms

Hegative

100k i bies dingmosis .

* *
Hucleolar | Other )
ANA negative }_.
Limited cutensoussse | "o ely
(erest Byndrome Likely *

Corelate with
clinical findings

Specific ENA

Negative

ZLE variant likely

Positive

—— AntiU3-ENF | Scleroderma

—— Undiff ENA (NonSm RNP, 834,55E)

2470 | Onl{RNP 7% MCTD

Follow up

4———Negative 4= Jo-1 Conﬁrm.s.
Palymyositis

gﬂ‘ﬁ 8 Algorithmic approach for ANA testing **?”

ungay

ANA Wunquueufivedredandeavassioies
witulaguu uweudvedseaseng o ushalelananay
ﬁ%’mwagﬂumjmﬁé’w wigdiaudfgyniaadiln
fulsAganAndudnunune

11301599 ANA 8919 IF-ANA 1Ju “Gold
standard” WsganusaliansnIfiannsatly

aa o

Aadonenisald ewindnuagnauin (patterns)
fegvatsuuy Ao nauusndilvinauinludiumis
Tundwalaussnuaau laun Speckle Homogeneous
Nucleolous wag Peripheral %38 Rim ﬂdumﬁﬂﬁiﬁ
wavanuinalelanatand 3 ngudesnudrdud
WUUDE A® Ganular cytoplasmic pattern Homogenous
cytoplasmic pattern e Filamentous cytoplasmic
pattern

N197m599 IF-ANA d9oa295835lua1unis
Usziliunan1snsae usegalsinulutagiu anunse
THnafiansveaeu IF-ANA Aiflduawmsniinainvane
ﬁ'ﬂﬁmamsm’;ﬁ]ﬁmmgﬂé]’aﬂﬂuuuaLﬁmﬁ’umﬂﬁu
nanie Emunauanidu Speckle type fivadayndl
Anti-Sm Ab Anti-RNP Ab Anti-SSA/Ro Ab %38

14

Anti-SSB/La Ab @snsainluitdaduanula wazaiu
IuzlnesINgedlsa SLE Mixed CTD SS Primary
Sjogren’s syndrome 30 PM lﬁ%ﬂwuﬁu INURHA
U Homogenous type ansatiluitadelsa
SLE waglsa Drug induced lupus waslsaduldinety
arnurauinidu Nucleolous type @1unsauly
Fadelsa SS Hawuy Diffuse SS Limited SS w3e
Cutaneous SS Wémauiiu &muwauanidy Peripheral
type @mnsairluiiadelsa SLE 18 Anti-dsDNA Ab
L?’imsﬁ’aﬂé’ae}wqgﬂﬁm

Tunsaifilsinauindu Cytoplasmic pattern
finudesliun Granular Homogenous ag filamentous
Faaonndosulsm PBC SLE way CAH

N199979 Anti-dsDNA Ab agiiuns1aldiieds
IF waz LIA awnsaldidundngududulain damy
Tulsa SLE dhazdumeiifionnismalasiudieiaue
W12 Anti-dsDNA Ab anansavinuisendunguiu
a15619 9 UL Glomerular basement membrane
979 Heparan sulphate Collagen IV Fibronectin %39

Laminin o
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ANA Junsufvednwuiimiurainvaney
Tuusazaudsazifulsaieadulungu Rheumatism
< = t% 4 19 12
finw wazn1snsaanaglisslovigeanuniiisasdos
arfadoyanindtiniduddy wieududuwuzin
(Guideline) MIRFIAINWBIUHURNTHAN 9 Ana
UIAY
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Wihmsussuaussanndenwazanuudusaesndunidenelaiomihunldnsnussdiunmshay
Yo93zUUmelaogunTany winszuIun1IeTIalTziufsnaiinududoulazsnaen1sviaulaganIy
agaddlufinauesfinis lunnsedunisianisvenefvemsenuaziies (cirtometry) Lﬂuamﬁmsmw
sngn Taude uaslvideyaiidulssleviveansvereivemeenuasyies muumiﬁﬂmummmaﬂivam
efinwanuduiussenininsvenefvemseniarieafiialag cirtometry fuaussanmlenwazAIy
udaussvasndrudomelaludinauesfinng AnwludnauesfinisUszanuiandsdma 36 au egiads
13.39+2.95 ¥ yihmsuseiiuaussanndanmealulsiunsd nsvenefvemsentazyiegninaigaiyin
fovun 3 sz TiuA nssenduty neendIuas uasvies uaranuudussweandunidomelagniadae
wsesinnuiugeanuaizmeladnuazinelasen nansfinwmuin Uhinesenmeagageivnelasenegnaiuas
LmLﬁuﬁﬁmmé’uﬁuéaéﬂqﬁﬁaé’wﬁ@mqaaa luNIPEeRIvemTHanuaziasluyn 9 58au (r=0.63, p<0.001
AnTUNTIENAINUY, r=0.69, p<0.001 @1MFUNTWONEIUAN WAy r=0.76, p<0.001 dNTUNDY) Lazwu
auduiudoseiifudAgmeainssrinaUiinesvesenmaiignivesnluiuniiusnueanismelasenagiais
LLazLLiqLﬁgﬁiﬁum'ﬁsusnaél’waqmaqammﬁaﬂunﬂ 9 20U (r=0.63, p<0.001 ENUTUDNNTWAIUUY, r=0.67,
p<0.001 dmSunsrsendiuans uaz r=0.75, p<0.001 dnsurioe) uenantudmuinnisvenesveasia
Anuduiudessiifddymsanatueuuduswendunidemeladn (=0.41, p<0.05) warauuduss
yoanduitomelasen (r=0.36, p<0.05) mafinuinsituandiiiuindanudiiuslussduuunansdegassning
nsvenefvemsItenuaresTuUsinaslen wenanidmuindmuduiuslussiumsenininisuenesh
yasestuaruuduswandunidemels nansanwadiiuandiidiuinnsvenedvemsienuasiesiiin
Tne Cirtometry ansatharldlumsasaussdiunmsinanuessyuumeladesiuludnauosfinmsUssomudandls

AanAgy: Cirtometry, @183AINTS, MIVELFIVOMNTIEBN, NINAFBUALTTANTNUDA, AU swaIndLiemela

HinAnwUsgain aeineniniitn AugmaanISUME UnINeauTouLny

2 quifideaavds Uanme Uindeduquazaussnusvesnud (BNOJPH) aegiminisnmintn anzmadianisunme uuiinendevounu
* ANAIYISAFINET AUSUNVBATERS LTINEIUIAATUATUNS UNTINEIEEVOULAY

*SuRAYUUNAIY
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Chest wall and abdominal expansions are related to pulmonary

function and respiratory muscle strength in children with cerebral palsy

Nittaya Tanrangka'?, Wantana Siritaratiwat’, Wanida Donpunha®,

Jaturat Kanpittaya®, Surussawadi Bennett™

Abstract

Although pulmonary function and respiratory muscle strength testing are widely used to
examine respiratory function, their processes are complicated and difficult to follow, especially in
children with cerebral palsy. In contrast, cirtometry is cheap, easy to apply and provides useful data of
chest expansion. Thus the aim of this study was to examine the correlation between chest wall and
abdominal mobility measured by cirtometry and pulmonary function and respiratory muscle strength
in children with cerebral palsy. Thirty-six children (age 13.39+2.95 years) with spastic cerebral palsy were
included into the study. Pulmonary function testing was performed by spirometry. Chest wall and
abdominal mobility were measured at three levels (upper, lower and abdomen) using a tape measure,
while respiratory muscle strength was examined by respiratory muscle testing devices. The results
showed that there were significant correlations between forced vital capacity and chest wall and
abdominal expansion at all levels (r=0.63, p<0.001 for upper chest, r=0.69, p<0.001 for lower chest and
r=0.76, p<0.001 for abdomen). There were also significant correlations between forced expiratory volume
in one second and chest wall and abdominal expansion at all levels (r=0.63, p<0.001 for upper chest,
r=0.67, p<0.001 for lower chest and r=0.75, p<0.001 for abdomen). Moreover, abdominal expansion
correlated significantly with both MIP (r=0.41, p<0.05) and MEP (r=0.36, p<0.05). The results of this study
demonstrated that there were high to moderate correlations between chest wall and abdominal
expansion and lung volume in spastic cerebral palsy. There was also a weak correlation between
abdominal expansion and respiratory muscle strength. These results indicate that chest wall and
abdominal expansion measured by cirtometry could be used to assess basic respiratory function in

children with spastic cerebral palsy.

Keywords: Cirtometry, Cerebral palsy, Chest expansion, Pulmonary function test, Respiratory muscle

strength
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afasuaztauslusiuvuaieds + dudoauy
1193571U (mean+SD) 19@d@ Pearson correlation
RO ANLEUTUS TINS5 INT1ENULAY
o 3 sysunavaussanmUen (FVC, FEV, uaz
FEV /FVC) warauudaussvosnduiemelawn
(MIP) wagvelasan (MEP) Ingunan r Woenin 0.50
foinfinuduiuslusus r 98513 0.50-0.70
fondianudunuslussaudiunats wag r unnnan
0.70 fahlanuduiusiuseauad® 19adi multiple
regression (ABAKUUDARELTUAUNY) dmTuviune
AswasunlasvesaussanmuoaazauLT s
yeanduiiorelaanmsveneinvemsisenuaiios
MaEusEu 3miwﬁsﬁagamqaaaﬁy’wmimEﬂfz?

1UsHngu SPSS version 17 laanmunssautivdfgy
NNADAN p<0.05

NANISAN®EN
anwazdeyaiiugiuveseraadiasuanlily
o Y % & <
A1919% 1 WuNsesay 81 vesenaaatinsevuaLu
< a <@ < . LA
WNANDINNNTUTZNNLTLNIUU diplegia UnnaUDd
ANSUIU 18 AU (F9maz 50) HTEAUALAILNTY
% 41' o A & A’
funseReulmIsEAuN 4 uenaniinuiniiinales
WNSIWIU 7 AU (Fawaz 19) UANURAUNAUDINI

Wiaﬂamwuaﬂﬁm (funnel shape chest)
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M19199 1 Snwardoyaniugiuvesinausifinig

UsLLNNUdanss 371U 36 AU
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dayanugu .
_— S Yaya
(ALRAVUAZAIULUYIUUNINTTIY)
21y (0) 13.39+2.95
WA (38/MY9) 19/17
dugs (Wns) 1.40+0.12
it [lansu) 36.49+10.68
ftiianie (Alansu/m1s1auns) 18.37+3.46
sedupIEINsad N Tedeulm
(GMFCS) (@A) [Sovaz]
| 3(8)
I 5(14)
1l 10 (28)
v 18 (50)
YUAVDIANDINNT (I1UIUAL)
[Sovaz]
Diplegia 29 (81)
Quadriplegia 3(8)
Hemiplegia 4(11)
ANWUTVOMNTNON (F1UIUAL)
[Sovaz]
Normal chest shape 29 (81)
Funnel chest shape 7(19)

UDYAYDINITNAFDUANTIANINUDA AU
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méwﬁﬁﬁi’wi"wﬂd’whmmgmmmLﬁﬂﬂﬂaqmmwﬁﬁmq
TnalAgeiu@?

ANUFLANUTTENININITVYNUHIVDINT 198N
Lazies aussanmen wazanuuduswosndwiile
melanandluasnedl 3 nansinwamuinnsvenes
YoINTNBNLAzTiBsllAuduT S 19l Ted ARy
affluszauliunaafisseaugeiuan FVC, FEV,
FVC% way FEV % usinumnuduiusuuuiidodndiny
ERRlUTEIURNTEI19NNSVENEETe eIy MIP

wag MEP

A15199 2 ‘ﬁEquJJam@ﬂﬂ?iﬂ@ﬁ@‘UﬁNiiﬂﬂ?W'ﬂ@@ AN

LL%QLLN“UENﬂé”]ﬂJLﬁEJWWﬂ"\] La¥NITVLIBAIVDINTION

Lagviod
fianus FZAUANY
(Andouazdn doya \Boiiu 95%
Deauunasg) YasAaGY
1. #@us5001nUan
FVC (3919) 1.41+0.41 1.27-1.55
FVC (% predicted)  60.97+12.34¢  56.80-65.15
FEV, (Gn3) 1.40+0.39 1.27-1.53
FEV, (% predicted) 61.56+13.86 56.87-66.24
FEV,/FVC ratio 91.61+5.50 98.75-93.47
2. AL Taseves
néiemela
(cmH,0)
MIP 38.40+13.69  33.76-43.02
MEP 39.36+14.21  34.55-44.17
3. NSVYIYFIVDS
NINBNUALVIBS
(URLUAT)
NINONAIUVY 3.22+0.61 3.01-3.43
NNBNEAIUEN 2.70+0.65 2.48-2.92
iod 2.33+0.67 2.10-2.55

t:l Y o 1 Y] %} n‘el' U

NA597 3 ldimanuduiusnsyaugs
uninswviatiiLuuanaesiBaduny laun FCV, FEV,
LALNNSVYNUAIVDINTIDNAIUANLALTIDY WUIINTT
YYIYAIFIUN DILATNTIDNEIUANEIUITOUIUN
Muregnsasunlasvaemi FVC (R?=0.63, F=30.43,

¥ 1 a v o o aa U

p=0.001) laeegsilitudAgnana dedunisannoy
salUll FCV = 0.042 + 0.329 (NM538188U097184) +
0.224 (ANSU818HIVDINTNBNEIUAG) TIF1U5A
a5unelaan Saway 63 vearuwUsUTIUlL FVC Tu
LANANDINNITFUALTUNTIVDINITANBIATINANTD
S UNYUIN U LAN 18NSV AIVDIN DILAY

' | A a Y
NIIBNFA uazilloNaIsaNniILUs FEV uazns
YYYFIVDINTIBNLALYIDING 3 TLHU WUIINTVLNE
AUDNIBILALNITIONFIUAANNTOUILYIIUNYAT
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\WasuuUawese FEV, (R*=0.60, F=27.66, p=0.001)
IaegeidedAyneadfufsniu dsdunisannay
solui FEV = 0.13 + 0.31 (NMSVYLAIVBIV DY)
+0.199 (NM3YeNefvemINendIuans) FeEunse
asu18laIn Sesay 60 vesANwUsUTIUlY FEV,
Tuifnayesfinisvdaudandvesnisineaded
#1115 U813 8Y1U18 LA A8NNTVENER IV B

LAZNIIONAIUAY

saluazazunansAne
miﬁmmﬂ%ﬁﬂfﬁfmqﬂizmﬁﬁaﬁﬂmmm
FUWUS 231915V EEFITDINTIONUALT BT TR
g cirtometry fUANSTAN T NUDAKALAINULTIULSS
voandutiemelalutinauesfinisvinudanss
NANISANWINUIINITVYNEAIVOINTIIONLAT B
HanuduiusessiidedrgneadaluszauUiunas
fagarfu 1 FVC, FEV, FVC9% wae FEV % Wlalinsun
MANUFURUSAI8ARRLUUAAD DL TLAUNY WU
NNSVLLHIYBINTNBNEIUA 1A DALY
Tunsviuiean FVC way FEV, iﬁmﬂﬁqm

A157197 3 ANUFUNUGTYWINNITVL8IVBINTBALATIINUANTTANNUBR LLagﬂ’NllLL%QLLN“UENﬂéj’]ﬂJLﬁQ

mela
fauus r p-value
NSVYNAIVDIN DY ez FVC (BnT) 0.756 0.001
N13818AIBIYI09 ey FEV, (Gas) 0.747 0.001
N1TVYNYAVDINTNBNAIUEN) tay FVC (GaT) 0.688 0.001
ANSVYNYFIVBINTIONAIUSN waz FEV, (Ba9) 0.669 0.001
N5VLIUHIVDINTBNAIUVY Lag FVC (Gn9) 0.626 0.001
NSVYIUAIVBINTNBNAIUVY Way FEV, (Bas) 0.625 0.001
NNSYENEfveYias uag FEV, (% predicted) 0.528 0.001
NISVLIAIVDINTONAIUUY Wag FVC (% predicted) 0.520 0.001
NSVLIUFVDINTBNAIUAN Lag FVC (% predicted) 0.492 0.002
NSVYIAIVDIVIDY WAz FVC (% predicted) 0.462 0.005
N5VLIUHIVDINTIBNAIUAN WAz FEV, (% predicted) 0.460 0.005
NI5VLIUHIVDINTIBNAIUVY WAz FEV, (% predicted) 0.437 0.008
NNSVYILFIVOVIDY ey MIP 0.41 0.012
NNSVYILFIVOWIOY ey MEP 0.36 0.032
N5VLIUHIVDINTIBNAIUVY LAz FEV,/FVC ratio 0.187 0.274
ATVYIYAIVBINTIBNAIUAN Way FEV,/FVC ratio 0.126 0.466
N139818ABIYI09 ey FEV,/FVC ratio - 0.091 0.596
NISVLIUFIVDINTIBNAIUVY LAz MIP 0.25 0.143
NI5VLIUHIVDINTIBNAIUE ez MIP 0.24 0.153
N5VYIUHIVDINTIBNAIUVY LAy MEP 0.16 0.353
N1TVYNYAVOINTNDNFIUAN ey MEP 0.12 0.498
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A Survey of Musculoskeletal Disorder at Neck and Upper Extremities

and Ergonomics Management in Computer Users

Orawan Buranruk™”, Wichai Eungpinichpong"?, Kurusart Khonharn'?,

Nisachon Ponwapi’, Pattamawan Chintakian’

Abstract

Nowadays, the computer is one of the device which has been widely used for work in 4.0 era.
Many computer users are suffering from musculoskeletal disorders at the neck and shoulder becasue
of their inappropriate behaviors, poor ergonomics and other risk factors. Thus, this study aimed to
explore the problems on the musculoskeletal system at neck and upper extremities, as well as
ergonomic management in computer users. A cross-sectional descriptive study was applied to study the
prevalence by collecting the data from 193 office workers from Khon Kean University. The questionnaire
used in this study was consisted of demographic data. Descriptive statistics were also used for analyzing
and identifying the obtained results of musculoskeletal problems. The results of this study revealed
that the prevalence of pain at neck, shoulder and head were 40.65%, 21.14% and 17.9%, respectively.
Most of them had moderate frequency of pain level (58.47%). In ergonomic management of computer
users, most of the participants were rated poor on computer operations, including bend their trunks
forward during the sitting position with insufficient rest period. Most of them (65.8%) believed that
using smart phone during the day was one of major factors that caused their musculoskeletal disorders.
Proper ergonomic training for office workers is suggested to reduce the magnitude and frequency of

musculoskeletal disorders.

Keywords: Ergonomic management, Prevalence, Musculoskeletal disorder, Computer
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Walking on different surfaces challenged ability
of community-dwelling elderly
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Abstract

The current methods to improve functional ability of elderly, involve with various types
of exercises on a hard surface, have unclear evidence on the effects of surfaces on mobility of elderly.
Therefore, this study aimed to compare gait characteristics while walking on different surfaces, including
artificial pebble, soft, and grass surfaces, as compared to a firm ground in 20 community-dwelling elderly.
Participants were assessed for their gait variables while walking at a self-selected and fastest speed for
3 trials/surface. Their walking characteristics were recorded for further two-dimensional analysis using
the Kinovea program. Then the ANOVA with repeated measure was used to compare average findings
of all parameters while walking on each surface. The level of significant difference was set at p<0.05.
The finding demonstrated that walking on different surfaces challenged walking ability. Thus, the
participants walked at a significantly slower speed and cadence with a shorter stride length than those
on a hard surface (p<0.001). Thus, apart from various types of exercises, rehabilitation programs may

incorporate various surfaces to promote functional ability and safely issue in these individuals.

Keywords: Elderly, Walking, Rehabilitation, Physical Therapy, Community Health Service.
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Detection of telomere length from Pap smear in cervical cancer

patients by SYBR-green quantitative real time PCR
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Abstract

There are several studies about the difference of telomere length in each type of cancers.
Therefore, we aim to measure absolute telomere length (aTL) from cervical tissues by using SYBR-green
Quantitative Real-time PCR (SYBR-green gRT-PCR) in cervical cancer patients. The cervical tissues of Pap
smear samples were obtained from 71 cases of squamous cell carcinoma and adenocarcinoma patients
compare with age-match controls. The results showed that the median of aTL in cervical cancer patients
was significantly longer compared to the controls (1.50 kb/diploid genome, 95% Cl = 1.18.1-11 and
0.37 kb/diploid genome, 95% Cl = 0.1.01-64, respectively, p<0.001). However, the aTL median of 59
squamous cell carcinoma patients was significantly longer compared to the controls (1.63 kb/diploid
genome, 95% Cl = 1.23-1.98 and 0.57 kb/diploid genome, 95% Cl = 0.41-0.93, respectively, p<0.001)
but there was no significant difference in 12 adenocarcinoma patients compared to the controls (0.86
kb/diploid genome, 95% CI = 0.35-1.78 and 1.18 kb/diploid genome 95% CI = 0.74-2.1, respectively,
p = 0.62). The results showed that SYBR-green gRT-PCR technique can be applied to measure aTL of
cervical tissues from Pap smears. The aTL value might be a potential useful prognostic treatment for
squamous cell carcinoma. The further study should be conducted in larger sample size. Moreover,
longer aTL of squamous cell carcinoma and shorter adenocarcinoma patients tends to have poor

prognosis.

Keywords: Cervical cancer, Cervical tissue, Absolute telomere length, SYBR-green gRT-PCR
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Introduction

Situating at the end of the chromosome,
telomere is noncoding DNA which is composed of
six base-pair repetitive DNA sequences 5-TTAG-
GG-3" and nucleoprotein.’The main function of
telomeres is to protect the end of chromosome
from enzyme and abnormal fusion reaction. ®
In somatic cells, telomere length is shortened by
the time since there is some telomere lost from
each cell division because of end replication
problem from lagging strand synthesis.” At the
critical point that the length of telomere is
dramatically short, chromosome is unstable
leading to p53 activation, cell senescence and
apoptosis. Cancer cell is a cell that can escape
from the senescence and apoptosis after cell
reaches at the critical point. It has a mechanism
that maintains the stability of telomere length.
Some somatic gene mutation causes abnormal
cell division and development of cancer cells
eventually.”

Cervical cancer is the second most common
cancer found (the first one is breast cancer) and
is also the third causes of cancer deaths in women
worldwide (the first and second causes of cancer
deaths are breast and lung cancers, respectively).
® The major cause of cervical cancer is human
papillomavirus (HPV) infection, especially HPV
type 16 and 18.“ There are three types of cervical
cancer based on pathological classification and
frequency including, squamous cell carcinoma,
adenocarcinoma and other epithelial tumors,
respectively.” There are several studies about the
changes of telomere length in various types of
cancers. However, the results are unclear. Some
researchers reported that the longer telomere

length was associated with the risk of cancers,

while the others revealed that the shorter telomere
length was related to cancers. Moreover, some
studies reported that telomere length was not
involved in some cancers. ® It should be noted
that investigation of telomere length with different
samples and methods leads to different results.
® However, there is no report about telomere
length of cervical cancer patients. This is the first
study using SYBR-green gRT-PCR technique to
determine the telomere length from extracted
DNA from Pap smear of cervical cancer patients
compared to telomere length of normal control.
Our findings provided the basic knowledge about
the molecular changes in telomere length of

cervical cancer patients to further cancer prognosis.

Materials and methods
Study populations

A retrospective case-control study of 142
females who were screened with Pap smear were
derived from Kalasin Hospital, Thailand. There
were 71 cervical cancer patients with Pap smear
positive and all the cases were pathologically
confirmed by Institute of Pathology, Department
of medical Service of Ministry public Health,
Bangkok, Thailand. In addition, the 71 women with
Pap smear negative and no cancer were randomly
selected. Controls were matched with cases
according to age and were selected from the
querying medical records.
DNA extraction from pap smear

Cervical cells preparation was modified
from deRoda Husman et al.” Pap smear were
placed in xylene and left overnight until the
coverslips could easily be removed. Then the cells
were collected from Pap smear with a new sterile

razor blade and transferred into a micro centrifuge
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tube. One milliliter of absolute ethanol was added.
Then the tube was mixed and centrifuged at
14,000 rpm, for 10 min. After that the supernatant
was discarded as much as possible. The cells were
washed twice and brought to extract the DNA.
Genomic DNA was extracted from Pap smear using
Genomic DNA Mini Kit, modified from the
manufacturer’s instruction (Geneaid Biotech Ltd,
Taiwan). DNA was quantified by an Eppendorf
BioSpectrometer® fluorescence. Extracted DNA

specimens were stored at 4°C or<-20°C until used.

Telomere length measurement

Telomere length measurement for aTL
determination was measured by SYBR-green
gRT-PCR method as modified from O’Callaghan
et al."? The standard curve was established using
serial dilution 10' through to 10” of known
quantities of synthesized 84 mer oligonucleotide
with a MW of 26667.3 containing only TTAGGG
repeats 14 times. All oligonucleotides were
synthesized from 600 pg/ul to 0.06 pg/ul. The
linear standard curve of 60.0-0.6 pg/ul (6.00E1 to
6.00E-1) (Figure 1) was selected for aTL calculation.
DDW was added to each standard to maintain a
constant 20 ng of DNA per reaction. Each dilution
was run triplicate. Each 20 ul of the PCR mixture
for standard amplification was consisted of 20 ng
DNA, 2x SYBR green master mix, 20 uM long oligomer
for standard telomere (5’-TTAGGGTTAGGGTTAGG-
GTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGG-
GTTAGGGTTAGGGTTAGGGTTAGGGTTAGGG-3") PCR
reaction was run in separate 96 well plates on
Roche Lightcycler®480 platform (Roche Molecular
Diagnostics, USA). The thermal cycling conditions
for std. 84 bp oligomers was: 10 min at 95°C,
followed by 32 cycles of 95°C for 15 sec, 60°C for

1 min and 72°C for 20 sec. Specificity of the
amplified product was assessed by performing a
melting curve analysis were 1 cycle of 95°C for 10
sec, 60°C for 1 min and continuous at 98°C then
cooling at 40 °C for 10 sec. Each 20 ul of the PCR
mixture for the telomere amplification was
consisted of 30 ng DNA, 2x SYBR green master mix,
20 uM telomere forward primer (CGGTTTGTTTG-
GGTTTGGGTTTGGGTTTGGGTTTGGGT), 20 uM telo-
mere reverse primer (GGCTTGCCTTACCCTTACCCT-
TACCCTTACCCTTACCCT). In every single 96 well

plate, negative control and positive control were
included. Each sample, negative control and positive
control were run duplicate. The PCR cycle of
sample was the same as standard curve performing.
After amplification was complete, the Lightcy-
cler®480 software produced a value for each
reaction that was equivalent to kb/reaction based
on the telomere standard curve value. The final
calculations were done to determine aTL as

kilobases per diploidgenome.

Statistical analysis

Wilcoxon rank-sum (Mann-Whitney) test
was used to compare the mean rank differ of
absolute telomere length between cases and
controls. p-values below 0.05 were considered
statistically significant. The STATA version 10

software was used to perform all of the analyses.

Ethical Clearance
This study was approved by the ethic
committee of Khon Kaen University and the

ethic committee of Kalasin Hospital.
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Results
Demographic characteristics of 71 cervical
cancer patients

Demographic characteristics of 71 cases
were shown in Table 1. From the 71 cervical cancer
patients, the median age was 52 years with a range
of 31 to 68 years. 59 (83.10%) and 12 (16.90%)
patients were squamous cell carcinoma and adeno-

carcinoma, respectively.

30
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Crossing Point
|
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|
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Crossing Point Standard
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18.57 6.00EOQ
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Figure 1. Standard curve of SYBR Green gRT-PCR, generated by LightCycler® 480 real time PCR system
(Roche Diagnostics GmbH, Mannheim, Germany), for telomere length determination by using

known quantities of synthesized 84 mer oligonucleotide with a MW of 26667.3 consisted of
TTAGGG repeats 14 times.
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Table 1. Demographics and clinical characteristics

of cervical cancer patients

Demographics Patients
N (71) %
Age (years)
Median 52
Range 31-68
<30 - -
30-34 3 4.23
35-39 a4 5.63
40-44 3 4.23
45-49 11 15.50
50-54 27 38.03
55-59 11 15.50
60-64 10 14.08
65-69 2 2.82
>69 - -
Histology
Squamous
59 83.10
cell carcinoma
Adenocarcinoma 12 16.90

The absolute telomere length

The absolute telomere length (aTL) of
cervical cancer patients and controls expressed
total telomere length (kb per diploid genome).
The median of aTL in cervical cancer patients was
significantly longer compared to the controls (1.50
kb/ diploid genome, 95% Cl = 1.11-1.81 and 0.37
kb/diploid genome, 95% CI = 0.46-1.01 in cases
and controls, respectively, p < 0.001). The median
of aTL of 59 squamous cell carcinoma patients
was also determined. The results showed that the
median of aTL of squamous cell carcinoma
patients was significantly longer compared to the
controls (1.63 kb/diploid genome, 95% ClI =
1.23-1.98 and 0.57 kb/diploid genome, 95% Cl =
0.41-0.93, in cases and control, respectively,
p < 0.001). However, there was no significant
difference in adenocarcinoma patients compared
to the controls (0.86 kb/diploid genome, 95%
Cl = 0.35-1.78 and 1.18 kb/diploid genome 95%
Cl =0.74-2.12 in cases and controls, respectively,
p = 0.62) (Table 2). The aTL was also determined
based on clinical characteristics of cervical cancer
patients as shown in Table 3. The results showed
that in cervical cancer patients (squamous cell
carcinoma), the aTL of moderate differentiated
type (5.31 kb/diploid genome) was longer
compared to the aTL of poorly differentiated (1.5
kb/diploid genome). The aTL of 2 cervical cancer
patients stage IIB squamous cell carcinoma (2.15,
1.06 kb/diploid genome) were longer compared
to the aTL of stage Il adenocarcinoma (0.35 kb/
diploid genome). In addition, the aTL of stage |I
adenocarcinoma patients (0.35 kb/diploid
genome) was shorter compared to stage | patients
(0.88 kb/diploid genome).
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Table 2. The median of absolute telomere length (aTL) of cervical cancer.

All case / control

(n=71//71)

Adeno2 / control

(n=12/12)

SCC1 / control
(n = 59/59)

Median of aTL 1.50(1.11-1.81)/

(kb/diploid genome) 0.73 (0.46-1.01)°

p-value < 0.001

1.63 (1.23-1.98) /
0.57 (0.41-0.93)°

0.86 (0.35-1.78) /
118 (0.74-2.12)°

< 0.001 0.62

'scc = Squamous cell carcinoma

2 .
Adeno = Adenocarcinoma

> median of aTL /diploid genome (95%Cl)

Table 3. Absolute telomere length (aTL) distribution by clinical characteristics of cervical cancer patients.

aTL

Cervical cancer type n (kb /diploid genome)
Squamous cell carcinoma

- poorly differentiated carcinoma non keratinizing type 1 1.5

- moderate differentiated (non-keratinized) 1 5.31

- Stage 1IB 2 2.15, 1.06
Adenocarcinoma

- Stage | 1 0.88

- Stage | 1 0.35

Discussion

From the previous study, they reported
that changes in the length of telomere, both
longer and shorter, compared to the control were
benefit for prognosis. The short telomere was a
risk factor in bladder, esophageal, gastric, head
and neck, ovarian, renal, and overall incident
cancer patients.(g) Moreover, the long telomere
was a risk factor and poorer outcome in prostate

(12)

cancer"”, breast cancer?non-Hodgkin lymphoma™”

and hepatocellular carcinoma patients."” This is
the first study investigating the aTL in cervical
tissues. The results showed that cervical cancer
patients had median of aTL longer compared to
the control. Abnormal cervical cells which transform
to cervical cancer cells has not been described
clearly. However, it is well-known that E6 protein
found in HPV type 16 and 18 and E7 protein found
in HPV type 16 only are the cause of cervical

cancer. HPV protein, E6 protein, binds with normal
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cell p53 protein leading to p53 gene mutation
whereas E7 protein binds with pRb protein leading
to retinoblastoma (Rb) gene mutation. The mutations
of p53 and Rb genes cause alteration of cell-cycle
checkpoint. These abnormal cells have
proliferation and growth continuously and
develop to cervical cancer cells eventually."
According to types of cervical cells, we found that
the aTL of 59 (83.10%) squamous cell carcinoma
cases was significantly longer compared to the
controls whereas the aTL of 12 (16.90%)
adenocarcinoma was not seen significantly
differences compared to the controls; however,
the trend of aTL of adenocarcinoma was shorter
compared to the controls. The difference of
telomere length in these two types of cervical
cells may be caused by different pathogenesis.
There was a report revealed that telomere length
was changed depending on types of cancers and

9 Squamous

body response for each cancer disease.
cell carcinomas begin from the squmocolumnar
junction of extocervix. The lesions may be
keratinizing or nonkeratinizing, while adenocarci-
nomas developed from the mucus-producing
gland cells of the endocervix."” Moreover, the
causative viruses of these two types of cervical
cancer are also different. Bulk et al*®reported that
HPV-16 was a causative virus for squamous cell
carcinoma and adenocarcinoma whereas HPV-18
was a causative virus for adenocarcinoma only. In
addition, Yang et al " investigated the effect of
the HPV genotype as a prognostic factor, the study
showed that HPV-18 was a poor prognostic factor
for in cervical cancer patients as stage I-IIA following
primary surgical treatment. Lombrad et al®*!

revealed that cervical cancer patients infected

with HPV-18 had 2.4 greater relative risk of death
compared to cervical cancer patients infected with
HPV-16. Patient data derived from Kalasin Hospital
revealed that an adenocarcinoma stage Il of
cervical cancer patient had telomere length
shorter compared to an adenocarcinoma stage |.
This indicated that shorter telomere in adenocarcinoma
was a poor prognosis. In contrast, longer telomere
in squamous cell carcinoma was a poor prognosis.
Moreover, a moderate differentiated of cervical
cancer patient had telomere length longer
compared to a poorly differentiated one. In
addition, 2 cervical cancer patients stage Il B had
telomere length longer compared to an
adenocarcinoma stage Il. However, we need to
collect more samples to increase reliable results.
This is a retrospective study which has limitations
about gathering patient data and controlling all
factors that are involved in changes of telomere
length.?” In this study, we selected the same age
of participle in case and control groups. Moreover,
participants who had some underlying diseases
were excluded. Moreover, the adenocarcinoma
samples are not many. The further study should
be conducted with more sample size to gather
reliable results. For DNA extraction, cells from Pap
smear samples should be placed on ¥ of slide to
assure that the cells are adequate for investigation
by PCR.

Conclusion

We applied the SYBR Green gRT-PCR for
measurement the aTL of Pap smear derived from
cervical tissue samples for the first time which

might be useful for cervical cancer prognosis.
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Abstract

The Extended-spectrum B-lactamases producing Klebsiella pneumoniae (ESBL-producing
K. pneumoniae) infection is a public health problem worldwide. The treatments of the infected patients
were complicated and might lead to therapeutic failure. Objective of this study was to investigate the
association between antibiotics used as a risk of ESBL-producing K. pneumoniae infection. A hospital
based case-controls study (Case: Controls =1:2), data were collected from Roi Et Hospital data base and
all variables of interest were retrieved from medical records. All data of patients and control groups
were recorded at Roi Et Hospital between January 1, 2014 to October 31, 2015. Descriptive statistics,
univariable analysis and multivariable analysis by multiple logistic regressions were used for statistical
analysis. The statistically significant was set at p-value <0.05. Among 125 cases, 50.4% were female
with mean age 62.2 years (SD= +15.6) and couple 76.0%. Whereas 250 controls, 55.6% were male
with mean age 55.0 years (SD= +17.4) and couple was 62.8%. The multiple logistic regressions analysis
revealed that patients who received carbapeems (OR - =1.9, 95% Cl: 1.25-2.98), glycopeptides (OR
- =4.1, 95%Cl: 1.98-8.45), phenicals (OR - =2.6, 95%Cl: 1.09-6.10) and quinolones (OR - =5.6,
95%Cl: 1.89-16.65) for treatment, were at risk of ESBL-producing K. pneumoniae infection. In conclusion,
this study revealed that carbapenems, glycopeptides, phenicals and quinolones were risk factors for

ESBL-producing K. pneumoniae infection.
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Comparison of physical abilities in elderly with and without fear of fall
Jirabhorn Wannapakhe', Patiweth Kongpijitwong?, Siriporn Lomsomboon?, Apinya Thongprasart”

Abstract

Fear of falling (FOF) in the elderly affects the psyche. They are not confident of their daily
activities and movements that limit their activities. Previous studies are conducted in developed
countries where the environment is conducive to stimulate elderly. In contrast, Thailand environment
is not friendly to elderly movement. Thus, this study was to compare the physical abilities between
elderly who had and had not FOF. The study was conducted in 140 elderly subjects who were aged
more than 60 years and did not use devices during the test. The subjects were divided into 2 groups
by the Falls Efficacy Scale-International (FES-1), included FOF (n=61) and Non-FOF (n=79).
Physical abilities were a gait, balance, and muscle strength of lower limb. Gait performance assessed
using the 10 Meter Walk Test (1OMWT), balance performance assessed using the Berg Balance Scale
(BBS) and muscle strength of lower limb assessed using the Five-Times-Sit-to-Test-Stand Test (FTSST).
The result found that Non-FOF had a better gait performance than FOF especially, (p <0.05). However,
the results show that there was no statistical significance of balance and muscle strength of lower limb.
Therefore, the rehabilitation professional is aware about fear of falling in the elderly and should find

the strategy to reduce fear of falling and risk of falling in the elderly.

Keywords: Aging, Walking speed, Balance, Lower limb strengthening, Fear of falling
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Elderly with fear of fall

Elderly without fear

Variables
(n=61) of fall (n=79)
Gender : female : n (%) 37 (61%) 39 (49%)
Age : meanzsd (years) 68.84+6.23 69.68+6.88
FES-I : mean+sd (scores) 33.95+9.46 18.25+2.99
History of fall : yes (%) 19 (31%) 14 (18%)
10 Meter walk test: Preferred gait speed 0.97+0.19 1.04+0.21
meanzsd (m/s) Fastest gait speed 1.28+0.29 1.41+0.34
Berg Balance Scale : meanzsd (scores) 51.67+5.28 53.14+2.97
Five time sit to stand : mean+sd (seconds) 13.73+5.22 13.48+4.28
1T0MWT
10 p=0.018"

p =0.031*

m/s

Preferred speed

Fastest speed

B FOF No FOF

JUT 1 anuansnsalumsidussninggeginduas lindinisdy

FOF: Elderly with fear of fall
No FOF: Elderly without fear of fall
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seconds

BBS scores

53.50

53.00

52.50

52.00

51.50

51.00

50.50

BBS

51.67

FOF

53.12

No FOF

Ul 2 mwanansalunsnsaiissrinadgeetgfindauar lsindansdu (p=0.211)
FOF: Elderly with fear of fall
No FOF: Elderly without fear of fall

14.00

13.80

13.60

13.40

13.20

13.00

FTSST

FOF

No FOF

JUN 3 Masnduilevesuseningaegnnaiuas lindinsdu (p=0.674)

FOF: Elderly with fear of fall
No FOF: Elderly without fear of fall
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Factors affecting sensitivity of dual luciferase reporter assay for

detection of gene regulation in 293T cells

Wipaporn Wongfieng *#, Kunnika Kuaha®, Amonrat Jumnainsong®® and Chanvit Leelayuwat ***

Abstract

The Luciferase reporter gene is one of the most popular methods for studying gene expression
and regulation because of its convenience, simple and the broad dynamic range of applications.
However, a limitation of this method is a high variability of measurement affecting consistency and
sensitivity leading to varied statistical significances. Here, we investigated the factors affecting the
sensitivity and consistency of detection of posttranscriptional regulatory sequences in the dual
luciferase reporter system. We generated firefly luciferase reporter plasmids containing 3’untranslated
region (UTR) of a gene. One construct contained a wild type and 2 constructs contained mutant binding
sites for miRNAs. Each plasmid construct was diluted to the concentration of 500 ng, 50 ng and 25 ng and
was co-transfected with the renilla reporter plasmid to 293T cells using the ratio between firefly/renilla
plasmids of 10:1. Then cells were measured for dual luciferase activities. We also compared luciferase
activities regarding the number of mutation sites to assess whether they affected the detection of luciferase
sensitivity. Our results indicated that at the 50 ng concentration of the reporter plasmid gave the highest
sensitivity and consistency for evaluation of luciferase expression via 3’UTR regulatory region with the
highest statistical significance when compared to those of wild type and mutant sequences. Moreover,
the numbers of mutation sites also had the effect on sensitivity of the luciferase reporter assay. Thus,
optimization of plasmid DNA concentration is essential to improve the sensitivity. This information would
be useful for researchers and scientists who employ the dual luciferase reporter system in investigating

the posttranscriptional regulation of sequences.
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Introduction

Regulation of gene expression is a process
of cellular function to control the amount and
manner of protein expression which can be
up-regulated or down-regulated”. Regulation of
gene expression assays were widely used in
identification of gene expression/regulation
mechanisms both in a cell and tissue. Recently
several techniques have been used to detect the
gene expression regulation such as to investigate
transcriptional rates and regulatory sequences
using the nuclear run-off transcription assays(z’ Y,
to characterize DNA-protein interactions by DNase
| foot printing analysis and mobility shift assays'®.
In addition, to evaluate the role of specific
regulatory regions of DNA sequences or investigate
factors and mechanisms affecting gene expression
often required the reporter gene assay”.

The reporter gene assay has several
systems based on the detectable reporter genes.
Chloramphenicol acetyltransferase (CAT) is the
first gene reporter used to investigate regulation
at transcriptional level in mammalian cells®.
However this assay is limited due to its
dependence on the use of radioisotopes”. The
alkaline phosphatase (AP) reporter gene system
consists of AP which requires optimal activity at
alkaline pH. Thus, this system is limited because
AP enzyme is expressed practically in all cell
types®. B-galactosidase (B-gal) is a reporter gene
assay that was designed to particularly evaluate
B-galactosidase activity of bacteria, thus, it is not
optimal for the eukaryotic system”. The green
fluorescence protein (GFP) reporter system is
commonly used to evaluate gene regulation
including the study pattern of protein localization

and intra-cellular trafficking"”. It is not optimal for

a quantitative detection. The luciferase reporter
assay now is one of the most commonly used
gene reporter system that emits light generated
by chemical reaction with oxygen and a substrate
and can be quantitative. The most common
luciferase enzymes in the eukaryotic system are
firefly luciferase and renilla (sea pansy) luciferase.
Differences between these luciferases are that
renilla luciferase does not require ATP and uses a
different substrate to generate chemical

@112 The dual luciferase reporter assay

reactions
is one of the luciferase reporter assay systems
which is performed by sequentially measuring the
firefly and renilla \uciferase activities of the same
sample based on the different properties of both
enzymes. The results expressed as the ratio of
firefly to renilla luciferase activities"”. Generally,
one luciferase acts as an experimental reporter
to indicate the biological expression while the
other is an internal control used to normalize the
data. This is recommended as a good choice for
investigating a regulation of protein expression via
miRNA binding at the regulatory regions. Because
of the binding of a candidate miRNA to its
regulatory sequence on the mRNA target will
suppress the production of reporter protein. Thus,
its activity or expression is reduced which can be
measured via instrument and compared to a
negative control. Although luciferase reporter
system is the most commonly used to study
regulation of gene expression because of its
convenience, simple and the broad dynamic range
of applications®, a limitation of this method is a
high variability of measurement affecting consistency
and sensitivity leading to varied statistical
significances™. Thus, it is essential to optimize the

reporter plasmid conditions for every cell type

J Med Tech Phy Ther x Vol. 30 No. 1 x January - April 2018 83



because each cell type is different resulting in
different efficiency of transfection"®.

In this report, we investigated the factors
affecting the dual luciferase reporter system
regarding sensitivity by optimization of DNA
concentration of luciferase reporter. Firstly, the
regulatory sequence of a gene of interest was
inserted into down -stream of the luciferase gene
in a reporter construct. Then, different concentrations
of these vectors were transfected into 293T and
luciferase activities were measured. We also
compared luciferase activities regarding the varied
number of mutations on regulatory sequences to
assess whether the differences had any effect on
luciferase sensitivity. Our result indicated that
both concentration and number of mutations had
effect on sensitivity and consistency of the dual

luciferase reporter assay.

Materials and Method
Cell line

293T cells (human embryonic kidney) were
cultured in Dulbecco’s Modified Eagle Medium
(DMEM)(Invitrogen, Carlsbad, CA, USA)
supplemented with 1%penicillin-streptomycin
(Sigma, St Louis, MO, USA) and 10% fetal bovine
serum (Thermo Fisher Scientific, Carlsbad, CA, USA)
and incubated at 37°C in 5% CO,.
Plasmid construction

Luciferase reporter vectors, the firefly
luciferase vector (pcDNA3.1-Zeo(+)Pp) and the
renilla luciferase vector (pRL-SV40) were kindly
provided by Dr Yong Sun Lee, the University of
Texas Medical Branch, USA. The 1,250 bp fragment
of the wild-type 3'UTR of the MICB gene was
amplified from genomic DNA and was inserted

into downstream of the luciferase gene in the

reporter vector (pcDNA3.1-Zeo(+)Pp)using
restriction enzyme, BamH | and Not I'”. Site
directed mutagenesis was used to generate
specific mutation miRNA binding sites, using the
designed primers purchased from Bio basic Inc.,
Markham, Canada. Both the 3 and 6 specific
mutation sites were generated, pMICB_3 mut and
PMICB_6 mut, respectively™”. Further, the inserts
and their proper orientations were confirmed by
DNA sequencing (Macrogen, Seoul, Republic of
Korea).
Luciferase reporter transfection

The firefly luciferase reporter used in this
study was pcDNA3.1-Zeo(+)Pp (Promega, Madison,
WI, USA) which contained regulatory sequences
of 3’UTR of MICB (pMICB 3U), 3’UTR with 3
mutation sites (pMICB_3 mut) and 6 mutation sites
(P3UTR_6 mut) as well as the luciferase reporter
vector alone (empty vector). Their concentrations
were varied at 500 ng, 50 ng and 25 ng. The
renilla luciferase vector derived from pRL-SV40
(Promega) was used for normalization. To make
the ratio between firefly luciferase and renilla
luciferase stable as 10:1 according to the
manufacturer’s instruction, the concentration of
renilla luciferase vector was varied at 50 ng, 5 ng
and 2.5 ng, accordingly. These plasmids were
co-transfected into the 293T cells. After 24 hrs
transfection, each transfection with varied
concentrations was measured for firefly and
renilla luciferase activities, accordingly.
Luciferase reporter analysis

The emitted light of firefly and renilla
luciferases was measured by the dual-luciferase
reporter assay kit (Promega) with the GloMax®
20/20 luminometer machine (Promega). Briefly,

cells were collected from a 24-well plate, lysed
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by passive lysis buffer provided in the kit. Then,
the cell lysates were transferred to 1.5 ml tubes
and the substrate solution (Luciferase Assay
Reagent Il (LAR 1)) was added before measuring
the firefly luciferase activities. Finally, stop the
reaction of firefly by adding the stop reagent (Stop
& Glo® Reagent) and then, measured renilla
luciferase activities in the same sample. The
percentages of luciferase inhibitions were
calculated via several normalizations. Firstly,
calculations of relative luciferase (RL) by firefly
luciferase activities from wild-type, mutants or
empty plasmid were normalized with renilla
luciferase activity. Secondly, calculations of
relative luciferase ratio (RLR) by relative luciferases
(RL) of wild-type or mutants were normalized with
relative luciferases (RL) of the empty plasmid.
Finally, calculations of percent inhibition of lucif-
erase by the formula: (1- RLR) x 100 were
performed.
Statistical analysis

The data were tested for normal distributions
by Shapiro-Wilk (SPSS inc., Chicago, IL, USA). Then,
significant differences between the wild-type and
the mutant groups were analyzed by Student’s
t-test via the GraphPad Pro. Prism 5.0 (GraphPad,
San Diego, CA, USA). The data were shown as
means+S.E.M. The p—values less than 0.05 were
considered as statistical significance. All data were
represented of at least 3 independent experiments.

The receiver-operating characteristic (ROC)
curves were generated to estimate the sensitivity
for detection of luciferase reporter assay by using
relative luciferase ratio of each condition
compared with the negative control. The cut-off
value for the luciferase expression was

determined by the score of specificity, sensitivity,

positive likelihood ratio (+LR), negative likelihood
ratio (-LR) and Youden’s index (YI) for each
condition. The data were presented as means
+S.D.

Results

1. Effect of different concentrations of reporter
plasmids containing 3’-UTR on luciferase
expression in the 293T cells.

To investigate the optimal reporter
plasmid concentrations on the effect of 3’-UTR in
the luciferase reporter system, each varied
concentration was co-transfected with renilla
reporter plasmid into 293T cells with the ratio of
10:1. After complete transfection, cells were
measured for dual luciferase activities by the dual
luciferase reporter assay kit. The law data of
luciferase expressions were shown as Relative
Light Units (RLU). Expectedly, the highest dual
luciferase expression levels (10° RLU) were
obtained from the concentration of 500 ng of
luciferase reporter vector and followed by 50 ng
(10° RLU) and 25 ng (10° RLU), respectively (Figure
1A, B and C). However, the highest luciferase
expression levels (500 ng) had higher variability of
both firefly and renilla luciferase activities (Figure 1A).
In contrast, the other groups (50 ng and 25 ng) had
lower variabilities (Figure 1B and C).

To evaluate the effect of different
mutated miRNA binding sites containing 3’-UTR
on luciferase expression in the 293T cells, we
compared luciferase activity of wild type with 3
or 6 specific mutation sites. The wild-type
reporters should have activity less than those of
the mutated reporters. Our data showed that at
the concentration of 500 ng of reporter plasmid,

there was no significant difference of percentages
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of inhibition of luciferase activities between the
vector containing the wild-type 3’-UTR (p3UTR_WT)
(42 %) and vector containing the 3
(P3UTR _3mut) (30 %) or 6 (p3UTR_6mut) (23 %)
specific mutation sites (Figure 1D). However, the
significance was found at the 50 ng concentration
of wild-type 37-UTR (p3UTR_WT) (60%).
Interestingly, luciferase activities were recovered
when they were 3 (p3UTR_3 mut) and 6 (p3UTR_6
mut) mutated specific binding sites. Inhibition
percentages of luciferase expressions were
reduced to 30% and 5%, respectively and were
differently significant when compared with the
vector containing wild-type 3’-UTR (p3UTR_WT)

(black bar graph of Figure 1D). At 25 ng, luciferase
activities were repressed in vector containing
wild-type 3’-UTR (p3UTR_WT) (40%) but not
significantly different from the 3 mutation binding
sites (35%) (p3UTR_3 mut). However, significant
differences of percent inhibition of luciferase
expressions between the wild-type 3’-UTR
(p3UTR_WT) and the 6 mutation binding sites
(p3UTR_6 mut) was observed (slant bar graph of
Figure 1D). These results indicated that
co-transfection between 50 ng of firefly reporter
plasmid with 5 ng of renilla reporter plasmid was
the best concentration for evaluating effect of
3’-UTR of MICB on luciferase expression in 293T
cells.
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Figure 1. Effect of different concentration of reporter plasmid containing 3’-UTR on dual luciferase
expressions.

Relative Light Units (RLU) of firefly and renilla luciferase activities were shown from the transfections
of 500 ng luciferase reporter plasmid (A) 50 ng (B) and 25 ng (Q). Inhibition percentages of luciferase
activities were shown in (D). Firefly luciferase activity was divided by renilla luciferase activity to give
relative luciferase activity (RL) and relative luciferase activity (RL) was divided by the relative luciferase
activity of control reporter to give relative luciferase ratio (RLR). % of luciferase inhibition = (1- RLR) x 100.

Results are shown as mean + SEM, n=3 experiments.
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2. ROC analysis of luciferase reporter assay
To confirm the previous results, the ROC
curve analyses were performed. ROC analysis of
each concentration was analyzed by SPSS 17.0
(SPSS inc., Chicago, IL, USA). The analysis results
were presented in Table 1 and ROC curves were
presented in figure 2. Observing in the area under
the ROC curve of the 3 mutant binding sites, 50

ng of reporter plasmid gave the highest score of

0.975 and followed by 500 ng with the score of
0.784, and 25 ng of 0.716 (Figure 2A). When we
considered on the 6 mutation binding sites, again
50 ng had the highest score of 1.000 and followed
by 25 ng of 0.914 while 500 ng had the lowest
score of 0.895 (Figure 2B). Based on the results
of ROC curve analyses, the concentration of 50
ng was confirmed as the optimal condition for
detection of the 3’-UTR regulation in 293T cells.

Table 1. Area under the ROC curve analysis of luciferase expressions in 293T cells

Plasmid AUC (95 % ClI) SE p-value
Conc.(ng) 3 mut 6 mut 3mut 6 mut 3 mut 6 mut
500 0.784 (0.534, 1.014) 0.895 (0.741, 1.048) 0.116 0.078 0.042 0.005
50 0.975 (0.913, 1.037) 1.000 (0.913, 1.037) 0.031 0.031 <0.001 <0.001
25 0.716 (0.465, 0.967) 0.914 (0.748, 1.079) 0.128 0..084 0.122 0.003

Conc: concentration, AUC: area under the ROC curve, SE: standard error, 3 mut: p3UTR_3 mut and 6 mut:

p3UTR_6 mut
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Figure 2. ROC analyses of luciferase expressions of 500 ng, 50 ng and 25 ng.

ROC analyses of 3 different concentrations of reporters with 3 and 6 mutation binding sites were shown.

(A) A schematic showed a construct containing 3 specific binding sites of miRNAs and the relative

luciferase ratio (RLR) of the 3 specific mutation binding sites of each concentration regarding the

sensitivity 1-specificity and (B) for 6 specific binding sites of miRNAs.
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Further assessment was demonstrated by
the best score of the sensitivity, specificity and
Youden’s index. The positive likelihood ratio (+LR)
was used to indicate the probability for a correct
analysis of method. Usually, a number greater
than one or a number that near 10 is indicated as
an excellently appropriate method. In contrast,
the negative likelihood ratio (-LR) was used to
indicate the possibility of incorrect analysis of
method. The lower value indicated optimal,
usually less than one. The study demonstrated
that, in all of the three conditions, the concentration
of 50 ng of both 3 and 6 mutation binding sites
had the best sensitivity, specificity, LRs and YI
(Table 2). These results supported the above data
indicated that the 50 ng concentration of firefly
reporter plasmid with 5 ng of renilla reporter
plasmid was the best concentration for evaluating
effect of 3’-UTR on luciferase expressions in 293T

cells.

Discussions and Conclusions

To study the gene regulation, the lucifer-
ase reporter gene is commonly and popularly
used to investigate the function of promoter or
untranslated region (UTR) because the luciferase
reporter assay is convenient, simple and can be
used at the broad dynamic range approaches.
However, limitation of luciferase reporter is rather
high variability data resulting in reduce significance
values of data analysis. Several studies try to
optimize luciferase reporter assay by using
differently approaches. In 2003, Burn et al"® try
to increase the level of gene expression in
neuronal and glial cells by using several different
posttranscriptional regulatory elements in a
plasmid that contained a luciferase gene in
lentiviral vectors. In 2013, Etten et al.*” designed
and optimized approach of luciferase reporter
assays to investigate the regulatory RNA sequences
that had effect on protein and RNA expressions

by transfected the luciferase reporter into cells

Table 2. Assessment index of the optimal concentrations of plasmids to transfect into 293T cells based

on ROC analysis results

Plasmid Sensitivity Specificity +LR -LR YI
Conc.(ng) 3 mut 6 mut 3mut 6 mut 3 mut 6 mut 3 mut 6 mut 3mut 6 mut
500 0.667 0.778 0.667  0.889 2.000 7.000 0.499 0.249 0.334 0.667
50 0.889 1.000 0.889  0.889 8.100 9.000 0.124  0.000 0.778 0.889
25 0.778 0.889 0.677 0.889 2.366 8.100 0.327 0.124 0.455 0.778

Conc: concentration, +LR: positive likelihood ratio, -LR: negative likelihood ratio , YI: Youden's index, 3 mut:

p3UTR_3 mut and 6 mut: p3UTR_6 mut
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and measured protein expression levels with
activity of luciferase expression, and measured
MRNA levels of luciferase by gRT-PCR. Here we
aimed to investigate the best sensitivity of a
luciferase reporter gene assay by optimizing
concentration of luciferase reporter vectors. We
also compared luciferase activity between the
numbers of mutation sites on regulatory
sequences to assess whether their different
mutations had effect on luciferase sensitivity. We
found that at 50 ng, the reporter plasmid gave
low variability and greater significance values of
data analysis when compared between the
wild-type 3’-UTR (p3UTR_WT) and the 3 specific
mutation binding sites (p3UTR_3 mut), p-value of
0.015 or compared between the wild-type 3’-UTR
(P3UTR_WT) and the 6 specific mutation binding
site (p3UTR_6 mut), p-value of 0.002. On the
other hand, at 500 ng, the reporter plasmid gave
the highest luciferase activities (10° RLU) but also
gave higher variability data leading to non-significant
value of data analysis. The high activities of
luciferases maybe out of linear dynamic range of
the GloMax®-20/20 machine which over 8 logs
according to the manufacturer’s instructions®.
Thus, this concentration gave higher variability
data within the same group leading to statistical
non-significance. Too high activities also affect the
sensitivity of the test because small changes
would not be demonstrated. The low concentration
(25 ng of reporter plasmid) gave low variability
data but too low signal would also affect the
statistical significance. This was demonstrated
when comparing between the wild-type 3’-UTR
(pP3UTR_WT) with the 3 specific mutation binding
sites (p3UTR_3 mut). Thus, the low concentration

of reporter plasmid maybe insufficient to express

luciferase activities especially, renilla luciferases
which were very low (10° RUL) (Figure 1C) that
maybe out of the limit of machine detection.
To identify the efficacy of each
concentration, we used several statistics to

21) and

estimate such as ROC analysis method'
Youden’s index (Y)*”. Based on ROC curve
analysis, the index of sensitivity (the concentration
that showed the most different relative luciferase
ratio between wild type and mutant plasmids)
correlated with the potentiality of experimental
method to identify the best method. The
concentration of 50 ng reporter plasmid showed
the highest sensitivity of 0.889 and 1.000, close to
optimal. Youden’s index (YI) is a statistic used to
estimate the efficacy of the analysis test which
is calculated from “sensitivity + specificity — 1”%.
Of all the three studied concentrations, 50 ng also
gave the better of YI, +LR and -LR scores. This
study demonstrated that at 50 ng concentration
was an appropriate condition for detection of
3’UTR regulation in 293T cell. In addition, the
number of mutation sites also affected the
luciferase activities leading to different sensitivity,
specificity, YI, +LR and -LR scores.

In conclusion, we have optimized the
reporter concentration for the dual luciferase
reporter system in 293T cells. Thus, the
optimization of reporter plasmid concentration is
essential for reliable and valid experiments
because each cell type is different and required
optimization. This approach can also be applied
to investigate the regulation on 5’UTR. This
information will be useful for researchers and
scientists who employ the luciferase reporter
system in investigating the regulation at

posttranscriptional regulation.

90 Nsaswadansunngiarniea nditn x U7 30 atuf 1 x unsIAY - Wwew 2561



Acknowledgements
We thank Dr. Yong Sun Lee and members
of laboratory in the University of Texas Medical

Branch for providing luciferase reporter constructs.

Funding

This work was supported by the Higher
Education Research Promotion and National
Research University Project of Thailand, Office of
the Higher Education Commission, through the
Center of Excellence in Specific Health Problems
in Greater Mekong Sub-region Cluster (SHeP-GMS),
Khon Kaen University (KKU) the Centre for
Research and Development of Medical Diagnostic
Laboratories (CMDL) and Liver Fluke and
Cholangiocarcinoma Research Center, Faculty of
Medicine, Khon Kaen University. WW is holding a
scholarship supported by the Royal Golden
Jubilee Ph.D. program (RGJ: PHD/0269/2551),
Thailand Research Fund (TRF).

References

1. Mattick JS, Amaral PP, Dinger ME, Mercer TR,
Mehler MF. RNA regulation of epigenetic
processes. Bioessays. 2009;31(1):51-59.

2. Srivastava RA, Schonfeld G. Measurements of
rate of transcription in isolated nuclei by
nuclear “run-off” assay. Methods Mol Biol.
1998;86:201-207.

3. Hu 2ZW, Hoffman BB. Nuclear run-on assays
for measurement of adrenergic receptor
transcription rate. Methods Mol Biol.
2000;126:169-180.

4. Woo AJ, Dods JS, Susanto E, Ulgiati D, Abra-
ham LJ. A proteomics approach for the iden-
tification of DNA binding activities observed
in the electrophoretic mobility shift assay.
Mol Cell Proteomics. 2002;1(6):472-478.

J Med Tech Phy Ther x Vol. 30 No. 1 x January - April 2018

10.

11.

12.

13.

Jiang T, Xing B, Rao J. Recent developments
of biological reporter technology for detecting
gene expression. Biotechnol Genet Eng
Rev. 2008;25:41-75.

Gorman CM ML, Howard BH. Recombinant
genomes which express chloramphenicol
acetyltransferase in mammalian cells. molecular
and cellular biology. 1982;2(9):1044-1051.

Li L, Higaki K, Ninomiya H, Luan Z, lida M,
Ogawa S, et al. Chemical chaperone therapy:
luciferase assay for screening of beta-galac-
tosidase mutations. Mol Genet Metab. 2010;
101(4):364-369.

Martin CS, Wight PA, Dobretsova A, Bronstein
|. Dual luminescence-based reporter gene
assay for luciferase and beta-galactosidase.
Biotechniques. 1996;21(3):520-524.

Smale ST. Beta-galactosidase assay. Cold
Spring Harb Protoc. 2010;2010(5):pdb prot
5423.

Kitsera N, Khobta A, Epe B. Destabilized green
fluorescent protein detects rapid removal of
transcription blocks after genotoxic exposure.
Biotechniques. 2007;43(2):222-227.

Khuc T, Hsu CW, Sakamuru S, Xia M. Using
beta-Lactamase and Nanoluc Luciferase
Reporter Gene Assays to Identify Inhibitors of
the HIF-1 Signaling Pathway. Methods Mol
Biol. 2016;1473:23-31.

Hill SJ, Baker JG, Rees S. Reporter-gene
systems for the study of G-protein-coupled
receptors. Curr Opin Pharmacol. 2001;1(5):
526-532.

Erika Hawkins MS, Michael Beck, M.S., Braeden
Butler, B.S., and Keith Wood. Dual-luciferase
reporter assay: an advanced co-reporter tech-
nology integrating firefly and Renilla luciferase

assays. Promega Notes 1996;57:2-8.

91



14.

15.

16.

17.

18.

92

Bronstein I, Martin CS, Fortin JJ, Olesen CE,
Voyta JC. Chemiluminescence: sensitive
detection technology for reporter gene
assays. Clin Chem. 1996;42(9):1542-1546.
Strehler BL, Totter JR. Firefly luminescence in
the study of energy transfer mechanisms. |.
Substrate and enzyme determination. Arch
Biochem Biophys. 1952;40(1):28-41.

Lundin A. Optimization of the firefly luciferase
reaction for analytical purposes. Adv Biochem
Eng Biotechnol. 2014;145:31-62.

Wongfieng W, Jumnainsong A, Chamgramol Y,
Sripa B, Leelayuwat C. 5’-UTR and 3’-UTR
Regulation of MICB Expression in Human
Cancer Cells by Novel microRNAs. Genes
(Basel). 2017; 8(9).

Brun S, Faucon-Biguet N, Mallet J. Optimization
of transgene expression at the posttranscrip-
tional level in neural cells: implications for
gene therapy. Mol Ther. 2003;7(6):782-789.

19.

20.

21.

22.

Van Etten J, Schagat TL, Goldstrohm AC. A
guide to design and optimization of reporter
assays for 3’ untranslated region mediated
regulation of mammalian messenger RNAs.
Methods. 2013;63(2):110-118.

Promega. Technical manual of glomax 20/20
luminometer. Available online.https://www.
promega.com/-/media/files/resources/
protocols/technical-manuals/0/glomax-
20-20-luminometer-protocol.pdf.

Demler OV, Pencina MJ, D’Agostino RB, Sr.
Equivalence of improvement in area under
ROC curve and linear discriminant analysis
coefficient under assumption of normality.
Stat Med. 2011; 30(12):1410-1418.
Schisterman EF, Perkins NJ, Liu A, Bondell H.
Optimal cut-point and its corresponding
Youden Index to discriminate individuals using
pooled blood samples.
2005;16(1):73-81.

Epidemiology.

Nsaswadansunngiarniea nditn x U7 30 atuf 1 x unsIAY - Wwew 2561



213819

2 a o @ a u
;  wadanisunnguaznienindiun dnusdualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

nsBeuiisunaaneuzides crackles Tulanssninediiguynsszauianiios
wazszauUtunanalagly CALSA: n1sAN®ILN599

Aua N1y, waangg ssgvidunsal’, 2lian astywn’, asaad wudng*'?

Received: January 4, 2018
Revised: January 28, 2018
Accepted: March 12, 2018

UNANED
msguumTnasiliveaudufuardulaeifamssniaurudaioderqussureaugmvinangviils
sieaufunAuLaremgninaelugiay Msvhaennnsguyrimaridssailinudnuasvondssaslulon
AaUnd Ineanzides crackles agalsimudilifisisanuanuunnaswesnadnuazidss crackles Tulanves
fiauyalussduuaniaiy fedunsinuthiesnsall Tl ingusrasdifienSoudiouauunnssosnudnuas
\Fes crackles Tutanalagld CALSA (computer aided lung sound analysis) @13500TMUDALALAIULTINTS
vosndmilomelasswinagfiguyvissdudndesuarssduunaniuasdnweuduiusvosnndnvuzdes
Uan crackles wagfudsvasaussaninlonluauguyviviaosnay Anwiluauguyvdmasesiuiu 20 Ay
91g5eWing 40-60 U Fauvadunguilguyvissiudnesdiuiu 10 au (GUyns 7.26+6.08 wosd) wazngul
guyvaszAUIunatsdg 10 A (gUuvd 32.95:4.17 wesd) nsusziliunudnunzreades crackles
luven Usgnaude 1) Swaudes crackles sevissaumannela 2) sveziananisuduauiugeuesaiudes
crackles $1UaU 2 AAULIN Ay 3) ﬁwznmmmgﬂL?Mﬁuauﬁq@ﬂﬁﬁﬂﬁiLUﬁﬂuﬁﬂwwamaaﬂﬁuLﬁaa crackles
Tudenalneld CALSA Ussidiuaussanmuansealudlsines Usznause 1) Adosazvesnnuqueniingeiin
LUUSss 2) AnderazvesUiinpsenmediviglasenluian 1 3uniiusn uay 3) Arfesazvesdndiuszming
AnugUeninsziuuuissiuAUTinasemefivglasentunan 1 Junfiusn wazvhmsussiuanuudanss
vosnddemeladiuareanteniosiaussdugiaavasnismeladiuazoon wamsfinwmudn ssesinan
MngAENFUILageTiiinsIUasuiiamavesadudes crackles lugfguyvinidntosuazdguyniuiunansi
AnsuansstuseaiitodfynsaifluuTnamdmesenuuiumiiin (1.18x0.41 Tunguitguyviidntes
uaz1.78+0.68 Hadiunilunguitguymitiunans (p=0.028)) waswisnsrsendundsing (1.37+0.42 Tungu
ﬁquwiﬁﬂﬁamaz 1.97+0.61 ﬁaﬁ%mﬁlumjuﬁquwéﬂmﬂmﬂ (p=0.021)) uBnANLEMUANLLANGITES
srovnaINEuFuIuALaaTesRAdss crackles S1uIu 2 ARuusnsEIenguTiguyvEEntesuaznduiiay
yiUunansluuinamdmsendundsing (12.32+2.28 fadiuniilunguiiguymiidntiesuas 14.29+1.25

J Med Tech Phy Ther x Vol. 30 No. 1 x January - April 2018 93



a aa It ! A 5 dyu % LY § a 1 (Y )
fadiunilungunauyniviunans (p=0.027)) wenndanuaudUTUTITIUINTENI AU YL e
crackles fufaudsvesaussanmyenlugauynsiuisasingy nsfnwitdrsesasallasuladnseauainunin
VBINTFUYNTIUANASAUIINafaRMinwuzLdesan crackles Nuansineiy

o o w a ¢ £S a s (Y = <
AEARy: MIIATziideslenmeneuiiimes, Andnunzides crackles Tulen, aussaninden, AULTILTS
vosnaailemsela, gauums

ae3nNe IR ANKNATIANITUWNNE UNINeSeve LY
*AudiTetianas Uinae Uindodusuaraussouzvesnsd (BNOJPH) angdyinignmuitn anzwmalansunng uninerqeveuunu
“HTuinveUUNAIY

94 Nsaswadansunngiarniea nditn x U7 30 atuf 1 x unsIAY - Wwew 2561



Comparison of crackle characteristics in the lungs between mild and

moderate smokers using CALSA: a pilot study

Siwimon Kaju', Ponlapat Yonglitthipagon', Wanida Donpunha’, Surussawadi Bennett'**

Abstract

Smoking causes inflammation of both proximal and peripheral airways and the destruction of
parenchymal tissue surrounding the airways leading to obstruction and air trapping in the alveolus. This
damage affects the characteristics of lung sounds, especially crackles, however there have not been
any reported differences of the crackle characteristics between smokers in different smoking intensity.
Therefore, this pilot study aimed to compare the characteristics of crackle lung sounds using CALSA
(computer aided lung sound analysis), pulmonary function and respiratory muscle strength between
mild and moderate smokers and also examine the correlation between crackle characteristics and
pulmonary function test variables among both groups of smokers. Twenty male smokers age between
40 and 60 years were included in this study and divided into two groups: 10 mild smokers (7.26+6.08
pack-year) and 10 moderate smokers (32.95+4.17 pack-year). Crackle lung sound characteristics as 1)
the number of crackles per breathing cycle (NCBC), 2) crackles two cycle defection (2CD) and 3) crackles
initial defection width (IDW) were analyzed using CALSA. Pulmonary function test variables as 1) the
percentage of force vital capacity (FVC), 2) the percentage of forced expiratory volume at one second
(FEV), and 3) a ratio between FVC and FEV (FEV /FVC) were examined by a spirometer. Respiratory
muscle strength of inspiration and expiration was measured using respiratory muscle testing devices.
The results showed that there was a significant difference in IDW between mild and moderate smokers
at right anterior of chest wall (1.18+0.41 ms for mild smokers and 1.78+0.68 ms for moderate smokers
(p=0.028)) and at left posterior of chest wall (1.37+£0.42 ms for mild smokers and 1.974£0.61 ms for
moderate smokers (p=0.021)). There was also a significant difference in 2CD at left posterior of chest
wall between mild smokers (12.32+2.28) and moderate smokers (14.29+1.25 ms (p=0.027)). Moreover,
there was a significantly positive correlation between crackle characteristics and pulmonary function
test variables among two groups of smokers. From this pilot study it can be concluded that different

intensity of smoking affects crackle characteristics differently.

Keywords: Computer aided lung sound analysis, Crackles characteristics, Pulmonary function, Respiratory

muscle strength, Smokers
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aaudanssveandnienslangldariffianvos
(;II’JLLUiﬁ?uG]
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NAFBUNITHINKIIYBITOYA AI8adf
Shapiro-Wilk test wui1 Yeyaiinswanuasiuuuns
910ad@ independent-t test LieLUSauLigu
ANULANFNIYDITN YUz TR LT IUYDIR A NAIAT

Y I~ Aa a
AaNWUsLdsIUaANNAUNG dussonInden uay
Auudansweanduilenels warinausluguiuy
! A | =i Y aa
ARdeLa L dsLULINATEIU (Mean+SD) wayltatis
Pearson correlation LWOMIAUFURUSILUI
AaNwzdIUanfiiaUn@ crackles (NCBC, 2CD,
IDW) wazanssanmden (FVC, FEV, FEV /FVC)
Togldlusunsu SPSS 1estu 17 lumsinseideya

NEDATINUA WAaZAINUATEAUTEAIAYNIaD
1 p<0.05

[~ %

NaN1SANEN
é’ﬂwmz%%aﬁugmmmmmaﬁmﬁqamﬂdm
Ldunnsnaiu gnciudseTansauyns tnenudngy
Ay A a Ay ' ! a
guyvistesiiUSinansauyvstesninguauyvisuu
nNangeg NITudAYN19adR (Ande+dlrulsauy
WNIPIUAY 7.2626.08 wesUlunguguyvitey
wag 32.95+4.17 gesdlunguauyniviunans
(p<0.001)) vialldrueny dwin diuge uazevil
T ' ) a
1ranglifianuwananeiy (mn5190 1)

M13197 1 Jeyaiuguvessauuvsiantesuazguyvsuiuna

Andsuazdudeauunnsgiu
Foyatiugnu nguifguyvsianties (n=10)  ngugguynviunans (n=10) p-value
(Aean-Agegn) (Asan-Agsgn)
21y () 49.90+5.20 49.10+7.59 0.786
(43-59) (40-60)
thwiin (Alans) 63.40+9.59 59.80+8.00 0.374
(50-75) (50-77)
dugs (Wudims) 165.30+4.90 164.60+4.38 0.740
(160-175) (157-173)
ftiunaniy 23.20+3.36 22.03+2.35 0.381
(wins/Alandy)’ (17.99-27.55) (18.37-25.73)
Uizi’amiquqﬁ (weal) 7.26+6.08 32.95+4.17 <0.001*
(0.65-18.00) (26.00-39.00)

a o

* 1809 AANULANFANNTENINaNeE 1 dud Ay9adia Nisedu p<0.05
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vV

A1319% 2 NCBC vasiguuvaiintioeuazauunsiiunans

9

ARAswardTERUUNINTFIU (ASY)

dayanugy nqufguywsiantios (n=10) ngufguyvviunans (n=10)  p-value
(AnFNg-AEaEn) (Awhan-Angaan)

NUINTNONUUAUNTNEGY 4.43+2.18 3.85+1.67

(1.22-7.33) (0.86-7.25) oot
NTNSDNUUATUALNY 3.53+2.19 3.27+1.10

(1.13-7.00) (1.00-5.00) oz
NUINTNONAUTNEGY 5.13+2.22 3.81+1.48

(2.50-10.00) (1.71-6.00) o1
NUINTINAUT U 3.45+1.79 4.16+1.76

(1.75-7.20) (1.25-7.00) 0364
NUINTIONUR AU 4.61+1.99 3.56+1.17

(1.33-7.67) (2.33-6.25) o
NIV IONURIAIUYI 4.41+2.22 4.22+1.45

(1.00-9.25) (2.25-7.00) 02

NTeyanuanyuzides crackles WUl
A1 NCBC 91130599 3n7isumniansasen 6 sfums
seminadguyviaissduidndesuazuiunans lud
ANULANANAUNNEDR (0>0.05) (97971 2) duen
2CD (@519t 3) nudnfianuuanedisfunieads
ﬁﬁ‘hmemﬁwmaaﬂwﬁqﬁ’lu%wsﬁwdf’]q@’quqﬁ
\dntes (12.3242.28) wazfguynsuiunana
(18.29+1.25), p=0.027 wifisuvtiadue wuite 2C0
Lifimnuuaneineiun1eadi (p>0.05)dunmdnyne
e crackles ¥dia IDW (#1519 4) wud1 Say
uanssfusEInenguiguyvIvInaNtmssenuy
FuYNTENINEgUYNEENTeY (1.18+0.41) uay
QUQM%U’]‘LAH@’N (1.78+=0.68), p=0.028 UeNINi

ey

WUANUANA 190 1 Ted1Agyn1saiAves IDW
AIAUINTINTIIDNNAIN UL iwdwé’q‘uqm%
\dnes (1.3740.42) wazgauyn3uiunana
(1.97+0.61), p=0.021

NANISAIIVIAAIFUTTONINUBALAL AL

< v

wausaveenduilomelavesguyniianiosuay
guyrsvunauandlua1snedl 5 #an1svegey

eX2p

NARANUIIAANTTONINUDALALAITULTILT
% -dy GL 1% o |6L {U Q(zz) o
vesnauilemelaiiuaveenagluinusiund® uay
a 1 [-v) 1 1
Lifmnuunneneiuseninengu (p>0.05)
LI9YIIN15ALATIEV ATUFUNUS 52U 19
UANWULLEYS crackles wATAANTIONINUDAVDY

el LD

d‘ ldl 1 a % %} 6 Y
AUUYS (A9 6) nuddanuduiusiuluseiu
U1unans (r = 0.45-0.69) ag1sfitedfny (p<0.05)
IngRaudnuaezides crackles iln NCBC danuduiius
WJUINAU %FVC @Al 2CD JAnudunusidauan
fUA1 %FVC way %FEV, warA1 IDW Tanudunus
WJ9UINAU %FVC way %FEV, Nadildnuanudunus

L% d‘ Qll = dy
Y8R UTDUNUDNUTLDINNT
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vV

A13199 3 2CD veskauyrsanteeuazdguunUIunans

9

a aa I

AnaRgLazdulgauLNINTgIY (adiuni)

dayanugy ngugjguyvaanties (n=10) nguffguynaUIunas (n=10)  p-value
(AAgR-Agsan) (Anehan-Agegn)
NTNTDAUUA UG8 12.53+1.96 14.16+2.08
(10.52-16.42) (10.49-17.05) 08
NI S90NUUATUNTNYN 12.68+1.54 13.41+2.45
(10.04-14.66) (9.81-17.27) 0428
NUINTIONAUTEY 13.33+1.61 13.21+1.01
(10.29-15.56) (11.17-14.41) ot
HIY15390NATUT19Y) 13.44+2.23 13.88+1.62
(9.66-16.14) (11.47-16.31) v
NIV IONTRIN UG Y 12.32+2.28 14.29+1.25 .
(9.43-16.05) (12.69-15.75) voet
N5 190NUAIAIUVI 13.05+2.19 14.04+1.91
(9.13-16.39) (12.05-16.70) 025
* e dauwansneseninanguegsilteddgyniaia fisesu p<0.05
13197 4 IDW vesiiguyvdiantiosuaziguymitiunany
Andsuazdrudesvuninsgiu @adiund)
Foyanugu ngugiguymBianties (n=10) ngugfguymauIunans (n=10)  p-value
(AAaR-Angaan) (AAgR-Angean)
NI 198AUUATUAINGE 1.34+0.39 1.78+0.70
(0.79-2.29) (0.99-3.04) 10
NIYITNBAUUA TN 1.18+0.41 1.78+0.68
(0.76-2.20) (0.87-2.59) 00287
NI919298NAT U198 1.61+0.63 1.77+0.59
(0.98-2.76) (1.03-2.62) 0210
HI9919299NATUT 19T 1.77+0.61 2.01+0.61
(0.96-2.88) (1.03-2.66) o
NI9Y19298N RGN 1.37+0.42 1.97+0.61
(0.92-2.47) (1.03-2.80) v
HI9919298N RN 1.34+0.60 1.89+0.71
(0.67-2.40) (1.01-2.97) oot

* 89 TANUUANAIITENINNGUDEN
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ayduaziansaluanisfinen
=2 o 1 g dqu ¢ A ¢

nsAnwtsesnsediingussasdiiofing
AUUANF19VDIRUENYMELHB U BAIRAUNRY A
crackles a3 NUBA LazANLTILTvBINA I
melasendguyvisianiesuazguynsiiunay
wazAnwiAnuduTuSsEnINAinyurveduon
crackles hagfuusvesaussan ndanluauguyns
MIADINGN NANISANYIAMANWAELALY crackles
TulaanuauLana1segsltedAgnisadfvesen
2CD way IDW USHaNTNITNenidniugy way
VSN TN TRDNUUA WY SE NI NGUUELEN
UesuaziauunsUIuNa1e uanninuanuduius
LWWaUINITEAUUINNANTENI RN YL EEIUan
crackles (NCBC, 2CD, IDW) uagaussaniwdon (FVC,
FEV , FEV /FVQ) Tusihwmibswidansasenuusnumihdng
HITIN590NA1UT19E18 HTINTIBANGIA UG8
WAENTINTNONYAIAIUYI

INNANITANBIAUENYMELHYS crackles
Tudealuguuvsnilianuvdnveanisgusineiuassil
WU IWINYDY crackles MAnTuldTiAINLANG
sgninanguluynsumnisivinnisuszdiu Jadulule
nsauyvsneliiansaniaukarn1sUnmvesvieay
Aa al " Y D o =
niaUndlalid1eiuuiagiaunidnuesnisauyns
WINUY wAvanUdIA1 2CD ez IDW Tuunasinuius
fanuanseiueg 19 ldudAyn1sada Inenun
NHTINTIDAVUA 1UNUI1UILAENAIG 8LV 11T
A o ! i S 2 v P a
WadnmaAl 2CD qumquqmmﬂuaa (Aaaey
12.32 fiadiui) sndinguguyvsuunans @anede
14.29 fiadunil) saudieen IDW lungudguuvisiantios
A o 1 v 4 ! a a aa )
Piuniauun1untne (Anadey 1.18 adiund)

v v A a aa I = A 4 1

wasvay (eay 1.37 Uaaiuin) w3AIuaenIn
Tungudguuvuunan (1nde 1.78 uaz 1.97 Iad
a ] 1o £% < v =
%) waneiilwwdldaeziludnuugides crackles
WUU fine crackle lasialy (2CD ounin 10 Hadiunil
wag IDW Useanay 0.7 Hadiundl) weiluvaueingy
o = = DAY =~
AguynIUiunatsliuwliudnuueides crackles
\WJuwuu coarse crackle ws1zA1 2CD 1A 10

Jaaiufinazal IDW Useaunad 1.5 Taaiui vinves
crackles Fisnefudsdasumassuindesfiunnaieiy
Tnevieniaiumelafidvuindnazyinlifssozioan
Msindeduas sumnduiuiadesievioay
Gummﬁﬂﬁagjﬁ’guﬂma

1NNINREATTELLIAINISAA 2CD way IDW
fvesnin Tumnsstudumnviemaiumeladia
aunlngjasiliszovnanmsindssentu fo
ynuvasiniadesdevisauiivuialugnimien
AUAULINNIT eiSTEEaINISAA 2CD wag IDW

' (11-14)

d‘ U 5 d‘ 1
AurunIn™ ' §atu fine crackle Anvlungy

HauUnIuey 913Lina1nnTEuIuNIToNLaAULAY

1%
a <

nsvitanemAnduluvenaiunislavuinldndiu
Uane Tuveigguyvsuunansdiuuildifia coarse
crackle haRslsiiiuINNTEUIUNTO NLEULAZNITYINaTe
pratAnduluvenisdunielavuialugdiudu
wrngslsinunalanseavnfazunesuieinvily
d‘ [ I3 v = a I
n1sguuvsluseaulandegiealinadeszuunigla
diuuany INEMINguUYYIUINNA1anTeNINNIAEE
nasanamungladIunudlidnan Fananisane
:’/ e’l}d | U = ! 2/ .
ASITTANULANANAUNSANYINBUNLNUBY Alzahrani
lud a.a 20117 Minrsfnwinuinaudnuae
P T ' o | | val
\deslan crackles luifiaauunneneiuseninangusi
guuvsianies (guynsiesndn 5 wiusedu) uay
d‘ Qll 1 v 1 v} d‘d

guUMIIN (@uyvsedniey 15 wusiatu) e
581174 20-35 U laglivnrainnisvihangUenvesuns
G?juaz\jﬁ’mzéﬁ’umwwﬁﬂmmmiqu LAESZAUAIUNRLN
oI sauiliauduiuslaenseiueny Weasinngy
pranadnsiengliuin Fellszuziiarvesnisay

AudN9tes vaddaluiinnssienuieseauanundn

'
a0

= Y a =
voensguynsnnelviinnisivdsundacuey
AANazIEEIUan UATNITIIENUDITERUAIIUNTIN
A | N Ao g w

YOINITIUYNINUINAI 40 499U M lraussanIm
Uonanasagedniau”

nsauuvisynlvaussanInnsinuveven
anasld WWaannnelminnisdniavveviony dealy

AANISAULAUKAENISYURT N1358UN8DINIATIVINLA
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amaq(l, 2,3,4

) yenanimssniauuingeauilinay
fwafilugiusdisiunuiianas anudaveuanas
devneladngeananunsovenedilngiu udnsmels
ponilonialyasenldiey losanusafeandures
ledanaRuiianassiuiuvieauiiguin Juiliian
ﬂﬁiﬁﬂLﬁuaﬁﬂﬂﬂquaam (air trapping) mﬂqqauﬁmi
Aniivanieliunauldaiuisassuieieneanle
wilieniiusinnsvesormavdamsmnelaseniiis
Fu Jesvenelwatu (hyperinflation) dsnaliontu
Uimsormavesnsmelandedeldlfanas anug

) 1 @ = d’l 1
a819l5Anun1sAnwdlunuAINY

Uandsanaq”
WANANNYBIANTTANINUBA TENINNGUNAUYNT
2 v P cs' = P & Y
Wntey Uarkauyriuiunan Famsfnwildenndos
o = (17) & v &
AUNITANEIUDY Alzahrani™" 1197189794731 NEUYMIan
ey (guuvstiesndt 15 wiuse i) 91U 16 AU uae
AAUUMIINN (Fuyvisednates 15 wiusedu) 91wl
14 au JaussannUannlunneny wWudeanunis
Anwve9 Hasan nazanue™® Tul a.A. 2013 A518974

FlimuenuuanseseninguvesEguyrsiantos
(guyvistiesndn 15 WusaT) 9 109 AU uwag
o 5 = 1 4 - o

AVEUYVIENN (@uyviegetiey 15 wusedu) 91uiu
239 Ay laganvsnvinbrlinuauwnne1esEning
NALDMALBBWNNTIARINTANYINBUNNTAUNIIN
YBINTgUItey AslilaA1uIUANUNTINYBINTEY
| LY o A A o IS !
FufuduulngunieAuiuLuy 909U gnudn
p1aadATNIABINGUVDWINERIN1TANYINBUNIN
1 [ oA v oA x v < v o !

Ineglunguigiiu Asugauintes (autosnii 20

S A = o 1 :’/ Q’ljd o L%
wo4U) luvarmsfinwisesnsaliidnnueaalng
o v o = o aao &
ey nnsAnwilueatadasnidnuunniuy
oA o = - v PN

919VWIUIUNANITANYINFENDUNITIUABULUAS
S v oa ] 3 & = & =

Va3 wisgnalsimumansfinuntuazasin1sing
nountdImuInaussan nlenvegguuiunans

17,18) (quuw‘%‘

(gUuvs 20.1-40.0 w8l) uagguin
agatiey 15 wusied) Auwdlduandiaininggu
wdntey (guuws 0.1-20.0 93U wioguynsiiaandi

15 4IURDIU)

A13797 5 aussaninvenuazanuulanswesnduilevnglavesguyvisianiesnasauunauiunans

ARRgLazd I TERUUNINTFIU

¥

dayanugy nqufguywEiandon (n=10) ngufguyvduiunans (=100  p-value
(Aenan-Agegn) (Aeam-Agegn)

FVC (unesosay) 88.60+16.60 89.70+13.45 0.872
(63-115) (75-123)

FEV, (Whunssowas) 85.00+£17.33 93.80+£28.52 0.415
(57-114) (74-170)

FEV,/FVC (3puas) 95.10+9.64 99.00+9.74 0.380
(81-116) (85-115)

MIP (L%uammiﬁﬁ) 94.06+22.60 101.70+37.92 0.617
(60-13) (54-164)

MEP (L"Yjuammi‘ﬁ?) 100.10+26.81 123.00+36.78 0.129
(77-165) (78-182)
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M13199 6 ANUFLTUSTENINAMENYMEIAYIUBR crackles WazauTsannUonveIguUY

a

]

Aauds

NCBC UAUINians9enuuaugng uag FVC

Crackle 2CD MMUMUSNIINT0AUUAUGIY Wag FVC
Crackle 2CD AUWALSHITINTIOANRINIUYI ey FVC
Crackle 2CD AMUAUIHINNTINOANRIAIUYIN ey FEV,

Crackle IDW SIULUIKITINT190NUUAUEE Lay FEV,

Crackle IDW SIUALUIKITINT190NA U998 way FEV,/FVC

Crackle IDW $IusiSpilans190nnaan1ugne way FVC
Crackle IDW SIUVUIKITaNT190NUS UG8 ey FEV,
Crackle IDW $IbALINTaNT1DNNAIAIUTIN kay FVC

Crackle IDW S AuInians199ntadnuen way FEV,

r p value
0.452 0.045*
0.453 0.045*
0.653 0.002*
0.504 0.023*
0.507 0.023*
0.447 0.048*
0.518 0.019*
0.592 0.006*
0.691 0.001*
0.664 0.001*

esnnynidamansgnusevians szuuTaniy
JevilmAnauRaUnAvesszdulufiluden Tugh
auyys Aefinaifiuturesszdunasiaainason
Tasndwwalse wagleduaialid (low-density
lipoprotein  #50 LDL) uaszauluduwiing (high-
density lipoprotein %139 HDL) nduanaas Fansedu
TAAANTEUIUNTBNEUUTIUNTIMaRAERALAS
Fansedulidnidonun (macrophage) 115257
dedudanszununisdnau Tnensulesfuilifidnly
wazgnaretduldueas avaududunda (Plaque)
ogldntavaondonuns Ssdenaliiwadnduie
YaIntlavaenlian (endothelial cell) gayLdanis
191U (dysfunction) wazyvilinasnidonunaiin

ANSAULAUAY"

annsansilafuanynItudnaly
seaulusinaanled (nitric oxide 38 NO) andnad
e bivingYaglunisveneiiveivaenidonuas

YIARTUIINTLUIUNITONLEU NLANITONLAUVD

Va0nLAALIRSIkATannLaann1SAULAY dnali
LAAIUUNNIBILUNISVUAIDDNTLIU HINDUNRLIN
Yy lilAnn199ntauYesgIan denaliduuinlng

9 9
£
= 1

FULATIUIUTDYAY AIUUNUNANSUNSWaLLIUAUY

Aesanag 2> @

uenaniyvidsdmadeanyiun
vaoaLdoauuaniUdsufiwuiinanan® saufud
fingansuauteuanlen (carbon monoxide #3a CO)
Mnatuyridauannsolunsdviv Slulnady
(hemoglobin %30 Hb) laRnifeeendiau (oxygen

(23) ¥ b =

%30 0,) Uszanas 200 W% AIUUTAAAAIUUNNT D
Yamsuanasumueandiau :nnsEUIUM SRR
ddsnalinisadrmdsnulnglulnneumdoinang
unnsae® Friundenuiiadislasaiosas aufy
nsguyvidmalisrdulsiulaloauniulundsiilo
fingatu Tudnnisaatelusiusaniududinis
(9, 10)

Fuaseulusiu dealivuinndiuiloldnas

W9 UIANA UL LRANAITINAUAIIUUNNS BIUD Y
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AN5AS19N AU IdaNalANsas1eusalunIsnae
(strength) Yesnduiiloanasdssaudendruilonly
Tun1smela 1neraaINNISAENBINUIIAIULTILT
yaanauilonelalinuainuuanmiaseninengy
TngAuseiunsyglaingsan (maximum inspiratory
= | | | |t 1%
pressure 158 MIP) iuLLmﬂmﬁszﬂqmaaamﬂam
[ = o 0(18) 1 VL <
Aun1sAnw1ved Hasan wazamus® agralsiniy
ANSANEINDUNUILNUAINULANA VB ILTIAUNNT
Mﬁﬂiﬁ]aaﬂqaqm (maximum expiratory pressure
& = v e ) < Y &
7139 MEP) 39829 UD95AUAINNLTILTIU9Na1ULID
melasaniansnag izm"mmjurg’ququ%ﬁﬂﬁas
(guuvis 8.7 wusedu) 91U 109 AU UALEEUUNT
3110 (quqvﬁ 19.8 17UADTU) DIUIU 239 AU LAY
d‘d ] 1 S d‘ 1 1 [}
VUYIBIYTLNING 18-25 U VINUINATLITIA UGG
vouzglanenvesfauunsianties (90.69+23.67
WURLATET) F19NETIGUYUUIIIN (82.71£33.91
a ’6’ q! 1 = :’1 Q’ljd‘ 1
WURLLATUN) FILANA1991NNSANYIASITN L wu
AINNLANA 1958MT NG UE Nguyniiniey
(100.10+26.81 \wufinsi) wazgguynslIuna
(123.00+36.78 L@UMUATUY) TUN1IRSINUTIUNE
ANSANWIULARIAT MEP Iuﬂﬁjmﬂquﬂmﬂmaqm’jw
1 v @ v d! [ ¥ (v 4(1_4, 7_10, 23)
nquyauiandes Ye¥audaiungud
waznsanwneuntin® dadululsinenanasinslunis
= Lo v o ~ I
AnwniisnuiutssnarenvvluiiesweNazasiou
a A Y oa o ° ¢ A a
AR UBUAINILYTIAZY F9ATVININISANBLALLAY
A A o a & =~ &
Windudunani1siuasuwUauananniuanisAnwI il
FanupnuduNuSIIsUIntusEAuUIUnNane (r=0.447-
0.691) s¥nineAudnwMeLdss crackles wagen
AUTIONIN LAENUIIAT NCBC, crackle IDW way
crackle 2CD wUSHUMUAUAT %FVC d@3ua IDW wa
2CD WUSHUMUAUAN %FEV LazA1 IDW hUSHU
puifudn %FEV /FVC Bauansliiiuin Tugiiguyns
sesutantosnazliunatd Wuldlainnsnivsunms
Joadliindu azviliauiuludvieauviegeaud
YpunTuenavinlminides crackles unTunazidu
] 1 < =
crackles WUU coarse crackle waagnalsinunisane
S X = v P o 1 Yy a
asell feudfazdunisfnuniisedunguauuns

Tulszwdlng wazlaasasdianisnsivindealan
aa a v a a &g v oA A
ARAUNARILATDIABUNILABDS NI AINLLTBHD
mﬂﬂiﬁmsmwéf’amﬁaﬁiimm UnaziduluImiedn
nsluanddenvililadeyangndeuasuaiugn uay
A11150180N3ASIEINNSE@RR b neratnlun1enA
MULALEIUINITINAUNITATIVEUTTONINAITVINUY
vaavantugluuudug wetludseleviniemdin
wazaAIgnInen nirUasslulusuan

14 o [ = g.J/ dyd (B a

YaaninvaInIsAanwasalfeluidnisusywiv
gnmvesssuumelasnnudu wu Yseiinisle waume
NITVOULNTLBY N1T9DNANAINIE WardUs N9l
mmLLmﬂﬁmﬁuMLLﬁiazqﬂﬂa farunsAnw luauIAs
AINATUNNITUIZIUAILUTFN99) a1t Iee

AnAnssuUsENIA

VOUDUNTEANUUNNINYINY UNINYRY
vouLnuiliugavyuiazduaiunsviineinug
YvaUNITAN AN waduNIuIa nivioe
uinsUgunfianuindsy feyiasiziuazsiuly
AwAEAINA U UTLaE STy vIUEaTTAS
L159lATINTTINY UaggATINg YR UNTEAMDIED
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Effect of modified Ronggeng practice on dynamic balance

in community-dwelling elderly people
Theardkwan Plukwongchuen '*, Thitima Senghora ?, Natchaya Mingkaew’

Abstract

Objective of this study is to compare the dynamic balance between a conventional group and
a modified Ronggeng dance group in community-dwelling elderly people. Thirty-six community-dwelling
elderly people were randomized into two groups, 18 elderly people in a conventional group and 18
elderly people in a modified Ronggeng dance group. The modified Ronggeng dance group were additionally
given a modified Ronggeng dance program three times per week for 3 weeks. The main outcome
measurements were time up and go test and dynamic gait index, all of which were measured
before training the program and re-measured at 2 weeks and 3 weeks. The results showed a significant
difference between before training and post-training at 3 weeks in both groups. There was a
decrease in the timed up and go test and increased scores in the dynamic gait index in both
groups. However, when compare between groups, there was a significant difference in timed
up and go test (p-value = 0.015) but no significant difference in the dynamic gait index (p-vaue
= 0.607). In conclusion, elderly receiving additional the modified Ronggeng dance in the

present study showed more improvement than elderly receiving conventional training.

Keywords: Modified Ronggeng dance, Community-dwelling elderly people, Dynamic balance, Time up

and go test, Dynamic gait index

'Department of Physical Therapy, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
2 Physical Therapy Unit, Physical medicine and rehabilitation, Chumphonkhetudomsakdi Hospital, Chumphon, Thailand
3 Physical Therapy Unit, Sikao Hospital, Trang, Thailand

*Corresponding author (e-mail: stheardk@medicine.psu.ac.th)

J Med Tech Phy Ther x Vol. 30 No. 1 x January - April 2018 109



Introduction

The number of persons over the age of
60 years has increased since the turn of the
century which brings to aging society. Based on
data from the survey of elderly in Thailand, the
number of elderly individuals is estimated to be
more than 10.7 million in 2015, This is a result
of advances in medical treatment and health
policies which result in elderly individuals being
both more numerous and more likely to live
longer.

The elderly have changes in many
physiological systems from the degeneration
muscle strength and endurance, proprioception,
flexibility, control of movement, physical
endurance, and vestibular function?. So, it can
effect to balance that leads to fall.

Falls is one of the main problems of
elderly individuals®. In Thailand, one study found
that almost 20% of elderly individuals had a his-
tory of at least one fall in the previous six
months®. Falling causes injuries and had to be
admitted to hospital and died a short time later®.
Furthermore, elderly people who have had a fall
can lose the ability to perform the normal activ-
ities of daily living, and the fear of falling can have
impacts on not only himself or herself, but his or
her family and society®®. So, falls in the elderly
impacted to quality of life who are associated.
Exercise is recommended as one way to help to
improve balance and prevent falls in the elderly

individuals”

. There are many types of exercise
such as resistance, endurance, balance, aquatic,
and feedback training. In the elderly, exercise
should focus on balance and coordination training
with specific attention to the large muscles in both

upper and lower limbs which contract and relax

continuously through the day®, functioning to
maintain stability and simultaneously e.g.
Ronggeng dance

The Ronggeng dance is a native folk art in
southern Thailand which consists of a series of
slow, continuous movements of every body part.
It involves a step forward, a step backward with
one leg stand together with the movement of the
arms to the beat of the music at the same time.
The Ronggeng dance is a type of non-vigorous and
gentle movement. Moreover, Ronggeng
movements incorporate elements of strengthening
in the upper and lower limbs and trunk, balance,
postural alignment, functional coordination of the
muscles and nervous system and concentration.
However some Ronngeng dance gestures are
difficult in the elderly. So, this study applied some
gestures to appropriate for the community
dwelling elderly. To date there has been no
studies on the effects of Ronggeng dance on
dynamic balance. Thus, this study was undertaken
to study the effects of modified Ronggeng dance

on dynamic balance in elderly people.

Materials and methods
Inclusion criteria

Thirty-six people were active volunteers
which were recruited from the community of
Phattalung in southern Thailand between
Septembers and October 2016. The inclusion
criteria were: 1) age ranges from 60 to 75 years
old, 2) ability to communicate and follow
instructions, 3) ability to independently walk
without a walking aid, and. A potential participant
was excluded if they had any of the following 10
conditions: 1) having had a bone fracture in the

previous 6 months, 2) having had a fall in the
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previous 6 months, 3) having participated in an
exercise program that influences balance, e.g. Tai
chi, Chi-gong, or Yoga, and Ronggeng dance in the
previous 6 months, 4) dynamic gait index score of
less than 19, 5) timed up and go test score of
more than 20 seconds, 6) having cognitive
impairment as assessed by a Mini Mental State
Examination-Thai (MMSE-Thai) score <24, 7) having
knee osteoarthritis as assessed by an Oxford Knee
Score <20, 8) having a history of vertigo, 9) having
osteoporosis or a risk of osteoporosis score <-4,
or 10) having visual problem that could not be
corrected with eyeglasses. After that, all
participants picked up a paper in the sealed
envelope which were allocated into either the
modified Ronggeng dance (n=18) or the control
(n=18) group. This study was approved by the
Human Research Ethics Committee of the Faculty
of Medicine of Prince of Songkla University
(Rec.56-433-11-2). A written description of the
study and informed consent was signed before
starting the program.
Assessment

All participants were assessed and trained
at the Public Health Center, Phattalung, Thailand.
Participants completed a health status questionnaire
providing information on age, gender, height,
weight, marital status, residential status, medical
history, current coexisting medical conditions,
self-reported history of imbalance, and use of
prescription medications. To evaluate the cognitive
functions and severity of knee osteoarthritis and/
or osteoporosis, we used the Mini-Mental State
Examination: Thai version (MMSE-Thai 2002),
Oxford Knee Score, and Osteoporosis Self-Assess-
ment Tool for Asians (OSTA) index, respectively.

This information was used to characterize the

demographics and health status of the subjects
participating in the study.

Al participants was assessed by community
physical therapists who have experienced more
than 20 years. Intra-rater in this study of TUG and
DGl are 0.98 and 0.97. All participants were
assessed using the timed up and ¢o test and the
dynamic gait index before starting the program
and re-measured at 2 weeks and 3 weeks.

This study used the timed up and go test,
which was developed originally as a clinical
measure of balance in elderly people. A 3-m
distance was marked off on the floor in front of
a firm chair with arms, with a large cone placed
on a marker at the end of the 3 m. The test began
with each participant sitting, back against the chair,
arms resting on the lap, and feet just behind the
distance-marker on the floor. The participant was
instructed as follows: “On the word ‘go,” stand
up, walk a distance of 3 m, turn, walk back to the
chair, and sit down.” They were informed that the
trial would be timed and the time recorded in
seconds. Timing began on the word “go” and
ended when the participant’s back was resting
against the chair upon returning. During the test,
the participant wore their routine shoes. No phys-
ical assistance was permitted. Data obtained
during 3 recorded trials were averaged for use in
data analysis.

The dynamic gait index was used to assess
balance during various gait functions. A 6-m
distance was marked off on the floor. The test has
been shown to have a very good intrarater and
interrater reliability for single items and total
score”. It is comprised of 8 different gait tasks
including gait on level surface, gait while changing

gait velocities, gait with vertical or horizontal head
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turns, gait and pivot turns, stepping over and
around obstacles, and walking up and down stairs.
Each participant’s performance of each test item
was rated on a four-point ordinal scale, ranging
from 0-3 scores with “0” indicating the lowest
level of function and “3” the highest level of
function. The maximum total score was 24 points.
The order of the testing is timed up and go test
and followed with dynamic gait index. Participants
could rest between testing if tired. This study
blinded assessor and participants.

Intervention

The participants in both group were given
information about how to prevent falling, general
exercise and a logbook to record their normal
daily living activities. Whereas, the participants in
the modified Ronggeng dance group received
additional training modified Ronggeng dance
program by researchers for 30 minutes 3 times
per week for 3 weeks.

The modified Ronggeng dance program
was modified to be suitable for elderly individuals.
It began with easily and increase difficulty in every
week. The modified Ronggeng dance consists of
walking forward 4 steps, walking backward 4 steps,
rotating around themself, rotating around
another couple, and 12 steps alternating between
the two legs. Before and after each training
session, the participants underwent a short
program of stretching for 10 minutes to loosen
the muscles in the back, quadriceps, hamstrings,
gluteus maximus, and tensor fascia latae muscles.
Data analysis

The sample size for this study was

calculated by the following equation:

N = 2{z¢+2ﬁ}2(1+(n—1]p]

p1—pzy®
n[57]
_ 2(1.96+0.842)%(1+(3-1)0.6)
= g2
3[21‘2&]
N =15

Therefore, the sample size of this study
was calculated by the dynamic gait index was 15
participants per group. A total of eighteen
participants per group was used for the comparisons
in the study. However, this was still a small
number of participants, so non-parametric
statistics were used to compare the variables
within and between groups. Statistical significance
for all analyses was set at p-value <0.05.

All data are given as median and
interquartile range (from the 25th to the 75th
percentile) except gender variable presents with
frequency counts and percentage. Comparisons
of demographic and clinical characteristics
between groups were analyzed by the Mann-
Whitney U test and chi-square test. Repeated
measurement ANOVA was used to compare the
timed up and go test and dynamic gait index at
before training the program and re-measured 2
weeks and 3 weeks within each group. In order to
investigate whether the control or the modified
Ronggeng dance group was superior, data were
compared using the Mann-Whitney U test.
Results

Thirty-six elderly individuals participated
in this study. The median age of the control group
was 65.0 years, and that of the modified Ronggeng
dance group was 65.50 years. The number of male
of the control group was 6 people, and that of

the modified Ronggeng dance group was 7 people.
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The median height, weight, and BMI of the control
group were 158.00 cm, 57.50 kg, and 22.67 kg/m’,
respectively, and those of the modified Ronggeng
dance group were 155.50 cm, 56.50 kg, and 24.23
ke/m?. The severity of knee osteoarthritis and/or
osteoporosis assessed by oxford knee score, and
osteoporosis self-assessment tool for ASIANS

index in the control group were 43.50 and -2.00,

Table 1. Clinical characteristics of the participants

respectively, and those of the modified Ronggeng
dance group were 45.50, -2.40. The control group
scored a median of 26.50 points in the
Mini — Mental State Examination: Thai version
(MMSE- Thai 2002) and the modified Ronggeng
dance group scored a median of 28.00 points
(Table 1). All values were median and interquartile
range except gender shows frequency counts and

percentage.

Modified Ronggeng practice
Variables/ group Control group (n=18) p-value
group (n=18)
Agea 65.00 (63.00, 72.25) 65.50 (61.50, 70.00) 0.423
Gender (male)” 6 (33.33) 7 (38.89) 0.877
Heighta 158.00 (154.50, 160.50) 155.50 (149.88, 157.25) 0.215
Weight” 57.50 (54.00, 59.75) 56.50 (53.00, 60.25) 0.821
BMI® 22.67 (21.04, 23.92) 24.23 (22.96, 25.49) 0.418
Oxford knee score” 43.50 (41.25, 47.00) 45.50 (44.75, 47.00) 0.058
OSTA’ -2.00 (-3.60, -1.10) -2.40 (-3.30, -0.70) 0.765
MMSE’ 26.50 (24.75, 29.00) 28.00 (24.00, 28.00) 0.991

*Median (first to third quartile), test statistically by the Mann-Whitney U test bFrequency counts (percentage), test

statically by the Chi-square test

Table 2. Comparisons of timed up and go test and dynamic gait index scores at before training and

re-measured 2 week and 3 weeks in the control and modified Ronggeng dance groups

Variables/ Control group (n=18) Modified Ronggeng dance group (n=18)
group Before 2" week 3 week Before 2™ week 3 week
Timed up and
8.70 8.72 8.58 8.09 7.31%* 6.57**
Go test
(7.40, 9.45) (7.36, 9.65) (7.54, 9.10) (7.62, 8.69) (6.79, 7.91) (6.91, 7.58)
(seconds)
Dynamic gait 19.00 19.00 20.00** 19.00 22.00 ** 23.00 **
index (score) (19.00,19.25) (19.00, 21.00) (19.00,21.00) (19.00, 20.00) (21.00,23.00) (23.00,23.00)
Median (first to third quartile), **p<0.01 test statistically by repeated measurement ANOVA
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Table 2 presents comparisons of the
timed up and go test and dynamic gait index score
before training and re-measured at 2 weeks and
3 weeks. The control group demonstrated no
improvement in the timed up and go test at 2
weeks (p=0.647) and 3 weeks (p=0.351) but partial

improvement in the dynamic gait index score at
3 weeks (p=0.003). There was significant improvement
(p < 0.05) in both timed up and ¢go test at 2 weeks
(p=0.010) and 3 weeks (p=0.001) and dynamic gait
index at 2 weeks (p=0.001) and at 3 weeks
(p=0.001) in the modified Ronggeng dance group.

Table 3: Comparisons of timed up and go test and dynamic gait index scores between the control and

modified Ronggeng dance groups at before training and re-measured 2 weeks and 3 week

Timed up and go test (seconds) Dynamic gait index (scores)
Variables/ Modified Modified
Control group Control group p-
training Ronggeng dance Ronggeng dance
(n=18) value (n=18) value
group (n=18) group (n=18)
8.70 8.09 19.00 19.00
Before 0.257 0.326
(7.40, 9.45) (7.62, 8.69) (19.00, 19.25) (19.00, 20.00)
y 8.72 7.31 19.00 22.00
2 week 0.006** 0.001**
(7.36, 9.65)** (6.79, 7.91) (19.00, 21.00)** (21.00, 23.00)
d 8.58 6.57 20.00 23.00
3" week 0.001** 0.001**
(7.54, 9.10)** (6.91, 7.58) (19.00, 21.00)** (23.00, 23.00)

Median (first to third quartile), *p<0.05, **p<0.01 test statistically by Mann-Whittney U test

Table 3 presents comparisons of the
timed up and go test and dynamic gait index
scores between the control and the modified
Ronggeng dance groups. The results show significant
differences in the timed up and go test (p=0.006)
and dynamic gait index (p=0.001) scores at
re-measured 2 weeks, and significant differences
in both timed up and go test (p=0.001) and
dynamic gait index scores (p=0.001) at
re-measured 3 weeks.

Discussion

The present study sought to investigate
the effects of 3 weeks of modified Ronggeng dance
training on dynamic balance in community-dwelling
elderly people by using functional evaluation
tools. According to the results, the control group

showed significant improvement only in dynamic

gait index scores, while the modified Ronggeng
dance group showed significant improvement in
both timed up and go test and the dynamic gait
index. Comparisons of the timed up and go test
and scores between the two groups showed
significant differences in dynamic gait index scores
at both re-measured 2 weeks and 3 weeks.

The timed up and go test is widely used
for assessing balance and risk of falls in community
dwelling older people “?. A study by Shummway
Cook "V found that a cut off score of falls was
13.5 seconds. In the present study, all participants
used less than 13.5 seconds. Thus, the participants
in this study tended to fall less frequently than
elderly individuals. Although the participants
didn’t significantly improve in the control group,

they still tended to show improved balance after
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their education, indicating that even an educational
program about preventing falling and the
usefulness of general exercise is beneficial for
these individuals. In addition, the participants
enrolled in this study were active volunteer
individuals. Furthermore, the timed up and go test
increased at re-measured 2 weeks in the modified
Ronggeng dance group. This improvement was
probably due to the difficulty of the modified
Ronngeng dance. The modified Ronngeng dance,
the participants needed to stay upright with
continuous movements of the legs, sometimes
standing on one leg only, and with continuous
movement of the upper limbs at the same time.
This kind of exercise can help improved both
coordination and dynamic balance. These results
are consistent with the results of a study
conducted by Roberson and colleagues “? who
reported that 15 healthy elderly people who
performed Tai chi for 60 minutes at a time, 2 times
per week for 10 weeks, had improved health-
related quality of life, functional mobility, and
balance performance. Furthermore, a study by
Konig and colleagues ** found 27 elderly people
who trained in Tai chi one hour per session 2
sessions per week for 6 months had improved
timed up and go test and berg balance scale
scores. They concluded that tai chi practice can
improve balance in elderly people.

Dynamic gait index is used to evaluate an
individual’s ability to dynamically balance while
walking in the presence of external demands. In
our study, although there was improvement in
total score in both group, the control group
demonstrated an average improvement from
before training to re-measure of training 1.5 points

on the dynamic gait index, while the modified

Ronngeng practice group had a change of about
4 points (a change of 2.9 is considered the
minimum detectable change) "*. The control
group demonstrated no change in clinic but a
quantifiable statistical change, while the modified
Ronggeng dance group demonstrated change both
statistically and clinically. The clinical change in
the control group because of the program in
control group cannot challenge and improper to
improving dynamic balance. The changing
dynamic gait index in the modified Ronggeng
dance group was caused by modified Ronggeng
dance associated with balance and confidence to
do the activity. Furthermore, some Ronggeng
gestures are similar to some items in the
dynamic gait index test, e.g. self-rotation.
Therefore, it may help to improve score of
dynamic gait index. These results are consistent
with the results of a study conducted by Li and
colleague " who studied 256 physically inactive
older adults. After tai chi training for 40 -50
minutes for 6 months, they found that the tai chi
group demonstrated more improvement than a
stretching group in berg balance scale, dynamic
gait index, and functional reach.

To the authors’ knowledge, this is the first
study about a modified Ronggeng dance which
proved to improve dynamic balance. The results
indicate that modified Ronggeng practice could
be a useful option for improving balance and
functional mobility in elderly individuals. It also
has the advantage of not requiring specialized
equipment or advanced specialist training for the
instructor. Furthermore, participants in the
modified Ronggeng dance group showed increased
attention during their exercise, decreased postural

sway, and less fear of falling after their training,.
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Further studies are now recommended to examine
other factors which play a role in the effectiveness
of this type of intervention for elderly individuals.
In addition, other parameters should be investigated,
such as muscle strength, muscle endurance,
cardiovascular fitness, static balance, and quality
of life. Additionally, such a study should include
comparing the effectiveness of modified Ronggeng
with other exercise-type training such as tai-chi or
strength or aerobic training.
This study demonstrated that 3 weeks of modified
Ronggeng dance can improve dynamic balance in
elderly people. None of the participants experienced
a fall during the training program, indicating that
the study protocol was safe and effective for
community dwelling individuals
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Comparison of fluorescent spot test and G-6-PD activity assay versus

G-6-PD mutation analysis for detection of G-6-PD deficiency in newborns

Samrit Dangwibul"? Noppmats Khemtonglang’and Suttiphan Kitcharoen™

Abstract

Glucose-6-phosphate dehydrogenase (G-6-PD) deficiency, due to mutations in the X-linked
G-6-PD gene, is the most common enzyme defect in the world. Fluorescent spot test (FST) and
G-6-PD activity assay are widely used for diagnosis of G-6-PD deficiency. The aim of this study was to
compare the effectiveness of FST and G-6-PD activity assay for detection of G-6-PD deficiency with
G-6-PD mutation analysis. EDTA-blood samples of 270 neonates (130 males and 140 females) were
recruited from three hospital laboratories in northeast Thailand after performing the FST. All samples
were further investigated for G-6-PD activity and G-6-PD mutation. In male neonates, FST showed 98.1%
sensitivity and 94.8% specificity, and G-6-PD activity assay had 100% sensitivity and 90.9% specificity).
Among females, both FST and G-6-PD activity assay showed low sensitivity as 42.9% and retained high
specificity of 100% and 96.2%, respectively. This study demonstrated a comparable effectiveness of
FST and G-6-PD activity assay for diagnosis of G-6-PD deficiency. However, these 2 methods exhibited
low sensitivity to identify females who carry G-6-PD gene mutation. The definitive diagnosis of these
females requires molecular detection of G-6-PD mutation.This data is useful for each hospital to select

a G-6-PD test which is fit for the propose of investigation, budget and number of samples.

Keyword: Glucose-6-phosphate dehydrogenase, G-6-PD screening, G-6-PD gene
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