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Alternative treatment for Autism spectrum disorders

Pisamai Malila **

Abstract

Autism spectrum disorders (ASDs) is a neuro-developmental that presents with deficits in social
communication, social interaction and stereotypical behaviors. ASDs also has difficulties with posture
stability, balance, joint flexibility, ait and movement speed. Treatment patterns consist of drugs and
alternative treatment such as exercise, fit ball, hippotherapy and hydrotherapy. These programs can
provide for individual and group for ASDs. Literature review have found that alternative treatment
has the potential to increase positive behaviors, reduce negative behaviors, improve both verbal and
non-verbal communication skills and activities of daily living, included promote potential to study and

social skill for good quality of life.

Keywords: Autism spectrum disorders, Alternative treatment, Exercise, Fit ball, Hippotherapy,

Hydrotherapy

' School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University

* Corresponding author: (e-mail: pismal@kku.ac.th)
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Development of blood transfusion service network in the provincial level

: A case study of Maha sarakham province
Somphit Pinake!

Abstract

Background: Blood transfusion is necessary for life saving and treatment for some certain diseases and
situation. Provincial hospital blood bank responsible for providing safe and sufficient blood supply to the provincial
network community hospitals. In 2015, the ministry of public health announced a policy for the public health region
to set up a development plan for service plan system by increasing the competency of patient care as the different
hospital level. Therefore, the department of medical technology and clinical pathology Mahasarakham hospital created
a blood transfusion service network development plan for blood transfusion service in Maha Sarakham Province.

Objective: To develop a blood transfusion network in Maha Sarakham province by providing safe and
adequate blood supply and competency enhancing for community hospitals including of 2 cup hospitals (M2) and 2 of
F1 (90-120 beds) hospitals for providing basic blood bank function: blood grouping and crossmatching. The F2 (30-90
beds) and F3 (30 beds) community hospitals which compatible blood for transfusion were issued by Mahasarakham
hospital or community cup hospital blood banks are able to set up risk management process for prevention of errors
inducing blood transfusion complications from collection of patients blood sample and in transfusion process.

Material and Method: Blood transfusion data was collected from all community hospitals in Maha Sarakham
Province. Analysis was done for assessing the competency and deficiency issue according to the standard of blood
transfusion service of all 12 community hospitals in order to establish a competency development plan for the target
M2 and F1 community hospitals

Results: The results reveal that the implementation of blood transfusion service development plan during
fiscal year 2015 -2019, Mahasarakham Hospital blood bank could supply adequate blood in the amount of 25,790,
25,679, 26,558, 27,761 and 28,752 units, respectively, which increased by 16.4 % in 2019 compared to blood collected
in 2014 the year before implementing the development plan .The target community hospitals : M2 and F1 are able
to perform compatible cross matched blood for patients themselves. Risk management system for prevention of
transfusion complications are also established in the target F2 and F3 community hospitals. The cost of waste induced
by expired blood was reduced by 52.84 % in 2019 from the cost in 2018.

Conclusion: The development of blood transfusion network in Maha Sarakham Province is able to provide
an adequate blood supply for all public health hospitals in the network and the competency development of the

target M2, F1, F2, F3 community hospitals were also reached as proposed.

Keywords: Community Hospital, M2, F1, F2, F3

Medical Technology and Clinical Pathology Department, Mahasarakham Hospital, Maha Sarakham
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1. Yayanaly
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3 winuiindy M2 90 102 LA, MOPH
4 lnauide F1 120 96 LA , MOPH
5  nUuny F1 90 125 LA , MOPH
6 GREND) F2 60 52 LA , MOPH
7 AUNTITeY F2 60 60 MOPH
8  wwen F2 30 38 LA , MOPH
9 NP F2 30 33 LA , MOPH
10 wau F2 30 30 LA , MOPH
11 951y F2 30 32 LA , MOPH
12 el F3 0 0 MOPH
13 Fuzwy F3 0 0 DEIYNINNTHAIN

7 NFRUTRRLNENEAENTaNsITMaY dTnuaTTEUTImInNA1IATY
Mnewe - a1aui 12, 13 Wausmsanizgdieuen

o v v Aad [ a 1 a Y
M1319N 2 ‘Uigslﬁﬂ§6UENﬁ]ﬁﬂﬁﬂmﬁqﬁqﬁﬂqmmuﬂaagﬂuwgLUEJUU']U Ul LADUTUINAU 2561

. 939078 . Y
a10u LAl - . . - . . FINYNYIDYVNUA
upegnIn 17 U 17-60 U 1711171 60 U
1 LIkl 86,576 315,691 65,719 467,988
2 ‘Vﬁ:ﬁ\‘i 82,102 323,870 81,095 487,067

5’mflgwm 168,680 639,561 146,814 955,055

31 : srvunansngleu ddnusuisnisynedeu nsun1sUNATeY NSENIIUMALNgY

NENTNT 2 wudiisewuiitinuEuRnivieny 17-60 U dadutieraivzamnsauguinaladin
19 F1u3u 639,561 AU
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2. dayan1ssulaiinvadlsane1uIaumaIAN

A1519% 3 LAAINISIAMLATR SEMINITIUUSEUN 2558-2562

MIdamn 2558 2559 2560 2561 2562
funnlsameuadulungunini 7 56 3 137 176 223
Suannseanheladeui 22084 22,050 23,172 24418 25118
Sumelusunasiden 3,720 3,632 3,279 3,007 3,614
sSuriavan 25820 25685 26588 27,891 28,965

1NA15190 3 WUILaReNlaSuUSINA  LSINEIUIRNIAISANY 31U 3,720, 3,632, 3,279,

Tueudssann 2558-2562 fuwwiltugedu laglasu 3,297 way 3,624 wiienudiu waslosiianfe
31NN15eeNNUIEARBUNNINTIdT WY 22,044,  Dladenlasuainlsmenuialnaseiigwnaunini 7
22,050, 23,172, 24,418 uag 25,118 NUIgAIUAINY

599AIU1INH NUIUTIIALAANIIUSUIATSLAN

U 56, 3, 137, 176 way 223 B8 fIUA6U

A5199 4 LARII1LIULE AT AN ABUNITNAIUITENINNUIUUTEUN 2553-2557

v A o . squsulainlu Suann sw. Tw sausu <X
Suusaaladin (Muqe) v o % o - LNNYY
3 FIMIANINUA waguawin 7 ladia
WU aqgly Y W . WU We W
Seway Seeay . Sovay . Sovay . . Ay
Rl (Buw) (1U78) (Wue) (W)
2553 2,576 15.8 13,678 84.2 16,254 98.34 275 1.66 16,529
2554 2,163 16.0 14,523 84.0 17,286 98.91 190 1.09 17,476 947 573
2555 3,561 16.3 18,252 83.7 21,813 99.52 105 0.48 21,918 4,442 25.42
2556 3,525 15.5 19,197 84.5 22,722 100.00 0 0 22,122 804 3.67
2557 3,600 14.6 21,082 85.4 24,682 99.76 59 0.24 24,741 2,019 8.89
w59 16,025 15.6 86,732 84.4 102,757 99.39 629 0.61 103,386
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A1519%1 5 LaRIIIUIULARRNIAMINAINITNAUITEAINTIUUTEUN 2558-2562
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Suusaalatin (Mu2e) v v & o - WL
o FIMIANIVLUA WwAgUAWN 7 ladin

Wi agoely 29n o MUY o I PIAUA DU o

Sovay ) Saeay . Sovay : Sovay . . Speay
3. MUY (Mue) (Mue) (W) (M)
2558 3,720 14.4 22,044 85.6 25,764 99.78 56 0.22 25,820 1,079 1.04
2559 3,632 14.1 22,050 85.9 25,682 99.99 3 0.01 25,685 -135 -0.52
2560 3,279 12.4 23,172 87.6 26,451 99.48 137 0.52 26,588 903 3.52
2561 3,297 11.9 24,418 88.1 27,715 99.37 176 0.63 27,891 1,303 4.90
2562 3,624 12.6 25,118 87.4 28,742 99.23 223 0.77 28,965 1,074 3.85
59 5 ¥ 17,552 13.1 116,802 86.9 134,354  99.56 595 0.44 134,949

MNA5197 4 uae 5 uanslifiuinanounay
NAINITHAIUILATOU1891UUTNISLakndandn
wa1sA lafnusanailsane1uiauniansay
Iasuauluglaunanniseanue (Sovay 84.4 Lag
86.9) s9au1ABNISIASULSaAlafinntely

Tsmenuna Govay 15.6 way 13.1) wazlainibeasy

M13197 6 anwLYRNUTIIAlanTENINNTaUUTEINM 2558-2562

(newsulasans) Anduseuay 16.4

AnUszrnstudminumansauandudevay 99.39
wag 99.56 uagTuanlsameualuinIedglnaua TN
7 7 %ovaz 0.61 uay 0.44 suulaiaiilasuusaa
Tudsuuszunal 2562 unnni1Usuussuna 2557

Tainanguiaalainaseusn

Tainanguianalafinasen 2

v
ERLGBAIRN

Yauuszana uly
Havan LGN %18 e UOIN AL sl 780
2558 7,353 4,108 3,245 18,411 9,265 9,146 28.5 71.5
2559 7,626 4,542 3,087 18,053 9,395 8,658 29.7 70.3
2560 7,235 4,244 2,991 19,216 10,448 8,768 274 72.6
2561 5,979 3,732 2,247 21,736 12,263 9,473 21.6 78.4
2562 5,810 3,359 2,451 22,932 12,833 10,099 20.2 79.8

1NANTNA 6 nuIladinangusanaladin
FIAIRUATIUUTEUI 2558 — 2562 kUl
Windu AeduSoway 71.5,70.3, 72.6, 78.4 Lay 79.8

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019

anudwiv) wagladinanguinnaladingielv dwwiliy
anas (Andudeway 28,5, 29.7, 27.4, 21.6 uay 20.2
ANAGIU)
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A5199 7 LARISDUAYYRITUILLARRUSINARMIDTENINUIUUTEUU 2558-2562

Gziﬁmjaaﬁ?a 2558 2559 2560 2561 2562
HBV 0.73 0.68 0.66 0.65 0.40
HCV 0.36 0.44 0..43 0.33 0.29
HIV 0.17 0.20 0.19 0.15 0.15
Syphilis 0.29 0.39 0.31 0.15 0.15
Total 1.55 1.71 1.59 1.35 1.09

NMTIN 7 uansteyanisinelulaiin  leelinisindelSadudniaud (HBV) aean so%aeun
U391A VsuUszanu 2558-2562 Seway 1.55, 1.71, @ hsadusniau® (HCV), Syphilis waglisaiond (HIV)
1.59, 1.35 way 1.09 anuainulaeiuuilduanas a1uaay

M13797 8 LanuUlavnvnegsEnIdUIuUTEIN 2558-2562

vilnvadlaiin 2558 2559 2560 2561 2562
Packed red cells 103 126 113 162 102
Single donor platelets 43 36 17 25 7
Random platelet concentrate 862 570 336 607 345

mﬂmimﬁ 8 TudsuUszuney 2558-2562 Concentrate 97U73U 862, 570, 336, 607, Lay 345
ﬁiaﬁwmmq Usenaumie Packed red cells 3117 wwuaz Single Donor Platelet 43, 36, 17, 25 uag
103, 126, 113, 162 iag 102 128 Random Platelet 7 Wheaudwusiseazsenlunsnei 9

M13199 9 uansduIuRungydsanlainvune1gseninaeuyseann 2558-2562

- - AUNU/ MU *
sinvadlahin ( ) 2558 2559 2560 2561 2562
Um

Packed red cells 378.91 39,027.73 47,742.66 42,816.83  61,383.42 38,648.82

Single donor
6,658.33 286,308.19  239,699.88 113,191.61 166,458.25  46,608.31

platelets
Random
platelet 375.57 323,741.34  214,07490 126,191.52 227,970.99 129,571.65
concentrate
Total 649,077.26 ~ 501,517.44  282,199.96 455812.66 214,828.78

* fuy/yiae lawn gaden AneiAnnsedlsaiae (Serology, NAT, ABO, Rh Blood group)
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91nM5199 9 TuTauUsyana 2558-2562

Innuduiigydeaniainmuneny [Judu 649,077.44,

501,517.44, 282,199.96, 455,812.66, 214,828.78 U
ANUANU AT Ik LNANA

3. dayani1sdnelaiin

A19197 10 LaRIN1IedIUUTENO UV aRATLALIALA o ALAITALTINEIUIALNNEITATNLALIASEUNY 1IN
Yauusgann 2558-2562

I~ &4 = NG

— (o § = [8) Rr am § §

g £5 & @ & F . & 8 2 & & 5~

=) T G o o T = e s 2 < S % G IS

= c = - « c — [ = S = =3 : =

& Ey EbS) ] @ o @ =

7 S B -
2558 9,395 (61) 2,390 759 2,093 1,264 498 484 566 259 305 - i
2559 9,658 (60) 2,370 674 2,319 1,391 534 323 480 315 255 - 1,007
2560 10,631 (59) 2,399 828 2,402 1,209 678 309 547 550 298 - 1,047
2561 11,132 (58) 2,428 995 2,479 1,402 691 439 557 482 287 5 1,367
2562 12,142 (58) 2,618 1,244 3,065 1,821 728 467 551 396 344 - 860

NM197297 10 suAsIdenlsaneIUTa
umansaulaielafingdainidenuns daszneu
P18 Packed Red Cell, Leukocyte Pooled Red Cells
uay Leukocyte Depleted Red Cells TAlssweuia
uvanseny ovay 58-61 Tuvagidelvurlsameiua
guyuludwminumansenuuaslsmeruialunaunin
17 $ovay 39-02 agiulsiUinanslidindenuns
Tulsmeruagususingg Sunldugdusgisoiios
FausBeutszana 2558 Taglsameuiausto (M2)
winuiinds (M2) Inguiide (F1) wagnUuny (F1)
finefuualiiunslilafingedu Tsmenaifosdu
funside wguuazuad Suwldunsldlafingstu
dnties lssmeunasndgaudnlainlulalud 2561
Wiga 5 e dndlsmeunanaduasduudslifinng
Onladieluld wasfinsgnelafslilsaneruiadue
Tunguami 7 e
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M5 11 Nslaauysenauveslaiauadlsane1uia
UMEITAL

Blood Component (Unit)

I~ , w
a L ol - B

= ) — —
£ % g Ly 3t %
o 2 = o & & 9 =

> = a

T~ o S 8
2558 14,554 4,009 1,121 13,907 33,591
2559 14,702 4497 1,112 12,677 32,988
2560 14,443 4241 1,456 13,281 33,421
2561 15597 4219 866 13,943 34,625
2562 16,475 4,855 666 13,684 35,680

* Red cell Usgnausne Packed red cells, Leukocyte poored

red cells ey Leukocyte depleted red cells
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159NV YUTUVDITINTAUNIA1TAY
fansnsadnlafinludrsesiiewsonlatialigield
wiosdnnaut® fod

1) Wulsanenuiavuin M2 wag F1
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NITWANY UMNINE1d8VBULAULAELTINGIUIS
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3) ifiduivdeniifnunmn

4) i Serofuge

a

)
5) il Water bath %@ Dry bath gaungil 37%.
) fvaeanaaes dladuia wazgunsnidus

6
AldlureslfiRnmsnusuiasiden

7) ﬁﬂmmawyﬁamﬁgﬁwu ABO ua Rh

8) 1161 Coomb’s WAy 0.85 % Sodium
chloride (NSS)

9) Autopipette

10) fdavsenaesmiunuaungil 2 - 8 ‘.
dmuldgudondiin

5. 5TUUNTI5VRLaNRn

nsglafinliiugUlsvedlsangruiayusy
P a a a v ~
Alilsane1uradunssulainliwazniss1e9unsal
\nufAzenannislilaia (Blood transfusion
complication)
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nsalldnsenulienidnieg1audiussanuaiunu
weruaverUle ndliheliiivsyivgidenlinga
niifenudiiiunisameilsuveideniduiensiu

6) dmaaaiienyUienseuluvelienussy
Tunsenuaifu mauslﬁ@’%’uﬂmawuﬁqﬁaaﬂwmﬁ
NUSUIASEEA TseneunaumaIsanu/lsaweuna
Walue

7) Wanmifieusuiasiden Tsaneuia
W sAna/dsang1uauivng Anliunsanuisugon
lun1snseuladinligUle veusiaiaziruiuladin
audivelifugurfulafinveslsansiuiaguvy
lngussgnilafinaslundesniuaugmgil 2-8 %,

8) WWminivesufuAnisdumnaiianig
WIMEYRIlTINGIVIAYUYY ATIVADUANIUYNABIVDS
onumgiindeussqqiladin wiauazdruaulaiindiin
nsravlafinvesnilatingdnass mnlsigndesmsein
TUsyaumunduanfiausunisiden Tsme1una
wmansau/smerunawidieiiesidunisnsadeu
mansaraniunsuilutym waduiinld

9) nsalgnevsudilviameileousulain uay
UszanunuiuvegUlsunsulaiin nsdlfUaglimesu
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10) nsdlUaglasulaaudidufiseniniu
nnissulaiin WUJoRnuisugRnislilaiiouas
LILANUITUSUIANSLADA LSINEIUIANNIENTAL/
1SINEUIALUUNBTINNT AN BURIN AN TEUN A
a A o e \
auiedufinuasmawnsely

=] a aaa v o a
$197199N 12 ﬂWiLﬂWUQﬂiEﬂLLV]?ﬂ“ZIEJUﬁ]’]ﬂﬂ’]iﬁUI@V@

TurUag
YauUszaunay Urticaria FN-HTR® AHTR®  Total
2558 48 31 0 79
2559 49 38 0 87
2560 58 19 0 77
2561 39 20 0 59
2562 41 20 0 61

(1) FN-HTR = Febrile Non-hemolytic Transfusion Reaction
(2) AHTR = Acute Hemolytic Transfusion Reaction

Useunsngouainnissulainsenined
2558 — 2562 Usznausie Urticaria Faduufizen
I a a Y 1 a =
sENINMBUAVEAveIUIEraNa1aNlUSAY 130
Allergen lumnanaunveadanusanm way FN-HTR
Ufseseninueuivefdediaionuiiluguieiu
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A preliminary study to compare TB-LAMP assay and geneXpert

MTB/RIF for diagnosis of pulmonary tuberculosis

Somphit Pinake'"

Abstract

Tuberculosis is a major public health problem. The gold standard technique for diagnosis of active
tuberculosis is detection of Mycobacterium tuberculosis (MTB) by culture, which takes 3-8 weeks due to
a slow growth rate of the bacilli. Molecular method by nucleic acid amplification technique (NAAT) is an
alternative method to detect MTB- specific nucleic acid which provide higher sensitivity, more specificity
in a very short time compared to culture. This preliminary study was to compare the performance of
molecular techniques for detection the MTB DNA in suspected patient’s sputum by Isothermal amplification
(TB - LAMP) and GeneXpert. Three catagories of 74 tested samples from previous testing left over
sputums were included in this study : Group 1 was 16 samples from AFB positive sputum with three
positive grading results (Scanty, 1+, 2+ and 3+). Group 2 included 53 negative AFB sputums. Group 3
were 5 positive MTB sputums by GeneXpert MTB/RIF. The results revealed that group 1 sample showed
positive results by both methods (100 % concordance). Among group 2 of 53 AFB negative, 27 sputums
were found to be positive by Xpert MTB/RIF and 17 were positive by TB-LAMP, demonstrated 50.9 %
and 32.1 % increment, respectively. Group 3 gave 5 positive results of TB-LAMP test methods (100 %
concordance). In comparison, among 74 samples Xpert MTB/ RIF detected 48 positive while TB-LAMP
found 38 positive MTB (79% concordance). The results demonstrated that TB-LAMP could detected MTB
in 17 of 53 negative AFB samples with 32 % increment . Therefore, implementing of TB-LAMP which
is much cheaper cost and less time consume compared to Xpert MTB/RIF for detecting MTB in AFB
negative will be able to reduce using Xpert MTB/RIF testing by at least 79%, leading to more effective-

ness for TB control and prevention.

Keywords: TB, Xpert MTB/RIF, TB-LAMP
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dmsunsdnelunsellldfiog1eiingean

A & = dll aa

LENVETNIUTURDUNSIOIUULINEATIAIG GeneXpert
MTB/RIF U3unad 1,500 lulpsams 1d Screw-cap
Centrifuge Tube UM 2.0 Haddns Hunen Sample
Solution A USuaw 200 lulasansanntudumies
A5 10,000 sUsEWT Waan 10 Wil gedau
Tadis uddnuien Sample Solution B Usuned 1,000
lulasdaswauliigniunaoia3es Vortex 31ntu
Yuwieefinanuss 10,000 seuraul (Juan
10 ¥t gedlans wiuduuien Sample Solution
C Usuneu 200 lalasing wadlmdnnumensed Vortex
wntusnudsnduihludungamaiiegaies 95
D9 TaLTYE UMY NURY 20 W1N Junnuazing

(%
o | [ &Y o

waamﬁﬂi’ﬁqmwgﬁﬁaqaﬂﬂg PAINUUABTUNT

ANUTUNDY Pl

1. P53 Premix Solution

Usung I Jums
Reagent domiy  fhegs (x  dedld
(ub) test) = (ul)
1. 1.6 x LAMP 12 12 144
Buffer with
Primer Mix
2. BstDNA poly- 1 12 12
merase
3. Fluorescent 1 12 12
Reagent (FD)
Total 14 14 168

2. vmdauufnsen : 1) Negative control

2) Sample 3) Positive control

Tube: Tube:
Tube:
Negative Positive
Reagent Sample
control control
(b (2)
(ub) (1) (ub) (3)
1.Premix 14 14 14
Solution
2.DNA Extract - 6 6
3.0DW 6 - -
Total 20 20 20

3. NSUNURATYINTNAABY 65 DA
\walgea 60 U9
4. numaUfisenneaeuneluam 60 U9
Tnsdanaraannsildsudvesufizensenla
1) wa Positive finsiasudnaduiu
Aaren
2) ua Negative laifin1swasud (@ddu
GNH)
5. mMsuUang
1) UjAsendu Positive fregafiide
Mycobacterium tuberculosis complex
2) UiAsendu Negative faghdlsifido

Mycobacterium tuberculosis complex
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msfnwfieSaudisunansnsiaaunen
DNA “UENL%@’?miﬁﬁL‘I/Iﬂﬁmm\i@%%’ﬁﬂ/lmﬁ’w GeneXx-
pert MTB/RIF Wag Isothermal amplification
(TB - LAMP) wuindegnangudl 1 fiiauanges
AFB T¥inan15mn529A2878 Xpert MTB/RIF wag
TB-LAMP Test 1fuuin 16 fregrais 2 38
NadenAdaFeLaz 100 fog1enguil 2 Teinaausie
75 AFB 53 @19g18luiNan13nsimeds Xpert MTB/
RIF uag TB-LAMP Test \Juuaniwiu 27 uag 17

Audu wusauanfiutududesas 50.9 uay 32.1
pudFuLazngul 3 fogefitinauindeds Xpert
MTB/RIF 31131 5 fheee linanisasiaduuinae
33 TB-LAMP Test 11 5 et nadenndesiouay
100 Lﬁaﬁﬁa%aé]’aaéwﬁﬁmamﬂéhﬂ"i% Xpert MTB/
RIF 99ngudl 1, 2 wag 3 iy 48 degnaiou
WIgUAUNANIITNAZDUMYID TB-LAMP Test WuUKaUuIn
AsauR I 38 fets Andudeuas 79 (15197 1
hay 2)

A9 1 1WUSHULTEUNENITRTINAUNAIBLATOINTIY GeneXpertMTB/RIF taz TB — LAMP

. Xpert MTB/RIF TB-LAMP
W VT1UIU
NRUAIDYTY Positive
(N) (%) Negative(%) Positive (%) Negative(%)
(o]

Group 1 AFB positive 16 16 (100) 0 16 (100) 0
(Scanty, 1+, 2+ hag3+)
Group 2 AFB negative 53 27 (50.9) 26 (49.1) 17 (32.1) 36 (67.9)

Group 3 5 5(100) 0 5(100) 0
XpertMTB/RIF positive
(Trace, Low, Very Low,

Medium, High)
Total 74 48 (64.9) 26 (35.1) 38 (51.4) 36 (48.6)

A15191 2 HANIIATIINY MTB ¢ae TB LAMP lusegnsiilvinaau AFB §1983fu Xpert MTB/RIF

AFB Smear
Y Xpert MTB/RIF (+)
YUY NG
Smear-positive Smear-negative (n=48)
(n=16) (n=53)
TB-LAMP 16/16 17/53 38/48 919991UTD
(saneuia (100% concor- Xpert MTB/
(32 % increment)  (79% concordance)
UPIEAITANY) dance) RIF
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Wigugunsnanalinn1aeniiinelagnsia
vy 1 DNA vaaiteTaulsadeynnnaey TB-LAMP
Test waz GeneXpert MTB/RIF NaN1SANEINUIN
ngufogeit AFB 1uuan Wkan1snsIanieds
TB-LAMP Test uay Xpert MTB/RIF \Juuan 16
faoena 11 2 38 (Hadenndasianay 100) nausegns
7i AFB \Juau l9inan13ns9¢ae33 TB-LAMP Test
wag Xpert MTB/RIF Juuandiuiu 17 way 27
pugsu Andunsnsranunauiniiivuutesay
32.1 wag 50.9 WA uaznguieEflinauIn
a1e Xpert MTB/RIF Trinanisasaaiduuinaaeis
TB-LAMP Test 97U7u 5 @29819 (NAd0AAA DY
Zopar100) WielUIouflounanisnsiaiaunysie
74 §19819 WUINID Xpert MTB/RIF Trrauaninuau
48 10619 luvusiins TB-LAMP Test WUNaUan
31U 38 et lnadenndeatuAndusosay 79

HANIIANYIVDIINATT RDLUNFULALAMY
wunadlesiauns AFB uan finsa96ae3s TB-LAMP
deisufunamnzideiinnala (Sensitivity) $ovay
99.04 (PPV Spvay 83.22) dlllysianvy AFB au dlAny
17 (Sensitivity) Speay 72.73 (NPV Sozay 88.33)°
LAZAINNISWTIUTIBUNANIINTIEUNLTD TB-LAMP
fiu Xpert MTB/RIF ﬂ%ﬂﬁwuiwamsmamawg AFB
aulfnavaniiuiudie3s TB-LAMP ¥osas 32.1
(17/53) 33 Xpert MTB/RIF $osay 50.9 (27/53) &
ganNsAnwvestingen Aasy uazane fiwuiile
Wessovaz 24.6 (41/167)Y nan1InTIauny AFB
vIndsnsinsnuidelaeds TB-LAMP uaz Xpert
MTB/RIF Anifudoas 100 (16/16) s 2 38 denndes
funan1sAnyvesingen Fiasvuazany Awudn
Fasnsnsanuidelngds Xpert MTB/RIF Antlu
Zpray 100 (12/12) lu AFB van® Fan1snsaaaeds
TB-LAMP ifaifte tumeumsnsralaigssnnduteu
i3osiiosaluns ﬁwmﬁﬁmgﬂ Usemalngansa
namhetldles uavurazafiainsansaTins s ild

° | al A v &
TIUIUNINATNATES GeneXpert AUTI1TUADY
n3nIe lewendudeu danuliuasannudime
@, 5) VY a sLsu a el ) I

89> withenfisaun Tdnarinseiuiu 2 93lus
LarsIAbALNeIAsIay 4 dredranazianizly
lsangnunaduduazlsmeuianity Jsilvuleung
Annsaanquidedlsadnlsadiiuliegiaddr e
TB-LAMP s1A1US¥uad 60 U/Test @9Ua8n3n
Xpert MTB/RIF (700 u1n/test) ®inuuImagoy
Tunquiieeneil AFB LHuLINkAZAU NEUNSATIIE
Xpert MTB/RIF aggavann1utelalilagnin
So8ay 79 ward11n3s TB-LAMP 1 lgnsaunuis AFB
wanAI8luNSHUNILAYaNSLELIANTEABRE
Vo UgasUsynn 2-3 11 1WeINNITATIANILTD
AFB 2¥#995UNN57SI99819601 19908719108 3 AT
LaylIINYIVIAYUIUAINITONTIVATIBYLNATR
TB-LAMP 1¢ agaevilinismivauuaz Josiuindsa
HUFLENTAINUINEIVU

URIGHGITTE
IS = a )

AISENITVEIENITANYLUTEUIBUNENIS
ATINAUVENEN YO TUlsARIE GeneXpert MTB/RIF
LATYANAADU TB-LAMP lagiiluinuiusiieg1auas
dy Ql‘ 4 Y o
nunlinseurquynAAveIUsEmelng waviveduns
NeuN1InTIIILYaNAaey TB-LAMP fsil

1. N13759963835 TB-LAMP Test 984
WosUURNsusiazwisiy SdudunaunIIngIanes
Usuwasulumuusunveaunazunia fatuidnisd
N1SNAFBUTEUUNITATINUBIRUNDUNITUHURDTS
ﬂl 4 a va v a v d‘d 1
WeowngujuRnesdinsilniinweniinansenuse
HanaaaunauUfuR95e WU N1swSuufIng 1AL

A . o

W3BUUIBIATIAZTIWIUNINATTY 20 Ar0e19TUlY
919 biNaAAALATOY

2. N1981UNANITATINIG TB-LAMP Test
1% ' & v a 1% Y Ay awua
menUan Wunsindulavesdminnguidfeu
lunsdifiegeiiietoau1ne19agsuNaeIn MINdl
7 UV vi3ain3edinmnugu aggaglinisenunaiety
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3. N9LAFBUAIDENS DNA Lﬂwﬁy'umauﬁwﬁzy
d1usunisnaaeu LANNSHAILIITNNSIASEN DNA
Yumane s elivanzan Usendn waziosufon
nMsUFTRLE nsld centrifuge AfAaSs0Ugq
93y fiNUTUI LA AMNINYBY DNA d9HARD
ANIT8INTIINTIVAIY

4. lunisdnwiseadanoly asiinisiiy
Asmnzdetalse dudu Gold standard dae
VAIZPRERN

AnAnssuUsENIA

VBYDUAM AT.LULYTITIOL LNYTHUAT LasAs
filsn15 neusunITAsIaiAT T LAz aTUAYY
yannaay TB-LAMP Tunsfnwadall sauieddaune
MsAUEIMeIManinITUNNER 7 YeulnukazAnY
flguszarumulunsdailasinisfineinigmsae
Aadeialsalanasiiie TB-LAMP Tulsane1uia
UNA@15AIN AaeAIu NuUN.Sn Wasn Wandiau
2%71INY1AFTNLAL UARINSVRNUATIINGAATN
Tssngunaunansaadilaaaznardieiivdoya
91T LarEIwaATwazAInluNsANkASIE
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UNANED
Tsa¥adsaven Wulseiiinnnisinide Mycobacterium tuberculosis (MTB) dsilviasdiafosnuuss (XDR-TB) wiinfen
a1evuIu (MDR-TB) vidowilfosn shilenisvesffindediamuuusuarnsnissnuilimedssjiuzunnetu Tona
Tums¥nwagldnaiviold Tuegiuuszansnmlumsnsvitadeeiaveadelaeviosufifinsmansunmg
AT ngusrasdifionSsuiisudnonimvesssuunnsitiadede MTB Tufthefidrsunisinuiilsmenuiaumsns
upss1vdn unndasdoinduialsaton vomnguaumaianisunmduaznedinenain lsmenammssuaseduldoy Useneu
U7 2 SEUU Ap 58UV Anyplex® MTB/NTM real time detection (Anyplex®) Lag Anyplex® Il MTB/MDR detection, Seegene Inc.,
South Korea (Anyplex® ) uaz s8UU Xpert® MTB/RIF Assay, Cepheid AB, Sweden (Xpert®) Taerha 2 syuvendevdnns Real-time
PCR lun1snsraansitugnasuvento MTB uazide MDR-TB Tnsfnwaindegaaumstisiiasdoinduialsalondau 200 11
falddandwinsUfiRnslinsaiiaeside MTB way MDR-TB feszuu Xpert® mintumaiduldthiegwimdemnfnydessuu
Anyplex® uaz Anyplex® Il Taglduvsiagnseanidiu 3 nau Ged198eanuanisaaeuie Xpert® il nauit 1 Winaauyes MTB 1y
100 §aeE19 et 2 Tkavanues MTB wawl¥iaauvesiesn Rifampicin (RIFR) $1uan 50 feens uaznguil 3 Wauanues MTB uag
Rif-R 917U 50 fegna
Mnramsmageunu nguil 1 ifethannsrafieinen Anyplex® uldnauanyes MTB §1uau 1 918 UagrauINYas
Mycobacteria spp. (NTM) §1uau 11 918 8n 88 16lvinnau MTB Gliﬁﬂ‘U‘mEﬂ Xpert® Anidudosar 1, 11 uaz 88 AudU nguil 2
levinesadiethe Anyplex® Il udrldauinues MTB waskauInTashonn lsoniazid INH-R) S1uaw 6 918 8n 44 s9elviauan MTB
waznaau RiFR asafuthen Xpert® Amlufosay 12 uay 88 mudFuLazieg1nguT 3 dethuasiadethen Anyplex® Il udalé
HAUINTB MTB waw RIFR 11w 6 570 Ieinauanues MTB way Rif+INH-R (MDR-TB) §1uau 44 51 Andusesas 12 uaz 88 mudau
desanthen Xpert® Sdos1inlunsnsaamidie NTM uazide MTB finesioen Isoniazid ﬁﬂﬁﬁﬁagaﬁlﬁmﬂmimm?mev‘i
lainsuinu fedupsufiRnslulsmeaguiuasismeaiily Sendufesdssuummaiinneidealsafiaunsoitededefals
lﬁﬂaamqmﬁy’wm Taethen Anyplex® uaz 1hen Anyplex® Il illusyuuiianinsansiaiinsizsiide MTB, MDR-TB wazidle NTM l¢agn
ATOUARY

o o

AdnAgy: Jaulse, Jaulsakiaen, Real-time PCR, n133tiadeiaulsn

NauUNATANISLIMELaENeNTINe1AATN 15 aMeTUIaNMINTIUATIIVEN
I FuiingoUUNAIY
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The efficiency of Xpert® MTB/RIF assay compare with Anyplex®
MTB/NTM real time detection and Anyplex® Il MTB/MDR detection
base on real-time PCR for MTB, MDR-TB and NTM diagnostics,
study in Maharat Nakhon Ratchasima Hospital

Jarukorn Visalsawadi’, Prayuth Keawmalang

Abstract

Pulmonary tuberculosis (TB) is the disease which cause from Mycobacterium tuberculosis (MTB) that belonging
in three types depending on the severity such as first line drug resistance TB (MDR-TB), second line drug resistance TB
(XDR-TB) or Wild type TB (MTB). Difference type of TB will make patient have different severity of symptom and the
successful of treatment. Thus, the medical laboratory should have the high performance system to identify the type
of MTB for diagnostics pulmonary tuberculosis.

This study aims to evaluate the diagnostics performance of two Real-time PCR systems for detect MTB
and MDR-TB which implement in Maharat Nakhon Ratchasima Hospital’s Medical laboratory by study in 200 cases of
patient’s sputum which the doctor suspect pulmonary TB and request to identify MTB and MDR-TB by Xpert® MTB/
RIF Assay, Cepheid AB, Sweden (Xpert®) We divided all sample to three groups refer to the results from Xpert®. First,
the result shows MTB negative for 100 cases, second, the result shows MTB positive and Rif-R negative for 50 cases
and last is the result shows MTB and Rif-R positive for 50 cases and tests all sample with Anyplex® MTB/NTM real
time detection (Anyplex®) and Anyplex® II MTB/MDR detection, Seegene Inc., South Korea (Anyplex® II)

In first group when testing with Anyplex® the result shows MTB positive for 1 case from 100 cases,
Mycobacteria spp. (NTM) positive for 11 cases and MTB negative for 88 cases which are 1%, 11% and 88% respectively.
Second group when testing with Anyplex® Il the result shows MTB positive and isoniazid resistance TB (INH-R TB) for
6 cases from 50 cases and other 44 cases are same as the result from Xpert® which are 12% and 88% respectively.
The third group when testing with Xpert® the result shows MTB and Rif-R positive for 6 cases and MTB, Rif-R and INH-R
(MDR-TB) positive for 44 cases which are 12% and 88% respectively.

Because of the limitation of Xpert® that can’t identify NTM and INH-R TB which makes the doctor can’t
get the useful and fully information for diagnosis patients correctly. Thus the Advanced Level And Secondary Care
Medical Laboratory have to provide the useful and fully data for help doctor to diagnosis TB and treat the patient

with antibiotics correctly for decreasing the mortality rate and the spreading of MDR-TB to the environment.

Keywords: Tuberculosis, Drug-resistance TB, Real time PCR, MTB Diagnostics

Medical Technology and Clinical Pathology Group, Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima
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Moy Rifampicin (Rif-R TB) M5293tAT1¥% Mutation
gene vade RIER T8 16 18 shuws vesdu rmos
waziievalsainenasn Isoniazid (INH-R TB)

A5193LATIZH Mutation gene vaade INH-R TB 1 7
Frunds wlady 4 dundavesdu katG wag 3
FILNUIUDIBU INhA” Taullauddes189UNanIs
Usziflulseansnmuesnisnsaaiiasisiidetalse
AIUTEUU Anyplex® MTB/NTM Real time Detection
WIBUIBUAUNANIIVAdBUMYIS Gold Standard Ag
FBimnzdade 1darnnuldesar 100 Aa
IUNZITovar 96 ANINUIINALINTBBA 93 LAz A1
vuenaauiesay 100 dmsuide MTB waz léan
AnuliSerag 100 AMANUILWIESoaE 97 ANVIUNY
NaUINTDEAY 75 war A1UIENaauseuas 100
d1mfuide NTM™ wagsioarunanisussiiiy
UsvAnSa1mueinisnsnaiinssiidealsanoen
PE32UU Anyplex® Il MTB/MDR Detection 138U
WIBUAUNANISNAFDUAIEIS Gold Standard R8s
Agar Proportion laaiaulidesas 97.9 uazan
Anusnederay 100 dmiunsnoe Rifampicin
warlariauliadesas 91.5 wagAIAIUTUNE
¥away 100 dm3unsaen Isoniazid™®
desanulsuisvesdinialsa nsumun
Tsalud w.a. 2560 lanwualiviosujuinism tssuy
184 Cepheid AB Ussimaatinu Tnglduntinen Xpert®
MTB/RIF Assay 3sedewaia Real-time PCR it
Wty Tunslduinisnsiaimsizdudenslsa
fallsn™® Tnggeiren Xpert® MTB/RIF Assay a1
nannsiiuUTiua swusnssuluiulsiauls
wazlvansiTouasinaainiu probes 91U 6 vl
Usznauniy wild type probes 5 wila gz’iamamqu
Fuvananeiug vos8u rpoB wag Sample processing
control probe 1 i Wu internal control vilet
fmﬂiamsaﬁmﬂ‘%mmmiﬁuﬁqmimLﬂmmeﬁlﬁms‘ﬁu
wldsaiuiinndyanamesasiiosuadiiduancig
fiu 6 @nuvtinues Probes f\]’mf!;um%m GeneXpert
M593 TP USUIUVRIAITHNUTNITULAELUANAR Y
1UsUATU GeneXpert Dx lagszUUMAINENIANNTE
a5 etldifionde MTB way m59931AS 12
Wetalsaneunldifivswiiniies Ao Rif-R TB
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1AYAIU15095IIASIZI Mutation Gene U999
Rif-R TB lailes 5 anundavintu’’ deeravinld
AngnmvoeiasljuRnis sLumimwﬁ'mmaa;ﬁ
[y} I | I3 [ [ dy G a
gnasdedntieuinlsn, Jalsafies vsensiafnmy
n1s¥nwidUigiulsaanas annsiszuuiie
Xpert® MTB/RIF Assay higu15ansI93lATIERYe
NTM wag MDR-TB 1§ dwsugninen Xpert® MTB/
RIF Assay H91139u5189uNan1sUseiiudse@nsnin
X o X , e

YININTIIR LT IULIARDYN Rifampicin LUSsuigu
AUNANNSVNAABUAILID Gold Standard ABIBNLLALS
WwWolneldwuusiuisivial BACTEC-MGIT 960
(MGIT960-DST) lararulisesay 98.1 ArAY
INNE5P8AT 96.7 ANYNUIENAUINSPUAY 94.5
wag AYIUNERaaUSeYay 98.9'

o [y = dy [~ = 44' a

FMSUNSANWIULTUNITANYIND Ui U
USLANTAIN LATANYNINUDITEUUNTIVILASIER
4 2 szuu TunsliusmsnsisAnnsesignasdedn
Yroduinlse Saulsarosn NSenTIARARINNITSNEN
e Taulsn LﬁaLﬁuﬂiﬂmﬁsiaﬁﬂwﬁvﬁﬁ%’umi%'ﬂm
Tulsane1U1aNMISIVUATINTELN TUN15ASI9I TR
ANSSNE WATNISAAMIUNASNWIINSAMLTD TULSA
oY A a a oA E Y X
WodtlawuaflTusindus waziioiulsnfaen
NABYUIU

EAUAZIINTT
MegsauvgngUglulsmeIuIauisY
a d‘ 3 v} I 1 [~ [
YATINYEALT Nwnndasdaintreduinlsalen way
yinsdendaeslfURnIgT AsusAauNNTIAN 2560
= =l % d‘ d’lj % % g
09 WpUNULEU 2561 RS IIN LT TlsANIEUIN
Xpert® MTB/RIF Assay (Cepheid, Sweden) lions1u
NANISASIVILATIZIWED A9UIADENARIUNITNTID
ANNTDIAIUTZTUUUIEY Xpert® MTB/RIF Assay
11M579736A 18U UUTEANTANA285EUU
1181 Anyplex® MTB/NTM Real time Detection Wag
Anyplex® Il MTB/MDR Detection (Seegene Inc.,

South Korea)

2. P3YFITUNI5IVY
NIAUZNTTUNITNAITUISYEITUNITIVY
Ty 15INEIUIAUNTIVUATINVELN FPRANTAUNIUNNT
Useyuasan 8/2561 Wedui 23 dwney 2561 Juf
IASINSITETINTA LA UNITENIUANUTDAINUA
UsELANYBIlATINITIFEN LU A DI IUNITAIITUN
238555uN5IveluAL LHe991nNFg 19Nl uanuAde
) o 1 d‘ = [ 7R} ¥
UMDY 19NMERINNSHSIVAANTBI LA NUALLY
Y a P P P
wazliiiiveyaeulysfayanailduiiives

3. WNIAALEINNGUABENS

éﬁ’mLﬁaﬂﬂq'ué'haa"mLaamzﬁmwmami
ATITIATIEAEIETNET Xpert® MTB/RIF Assay(Ce-
pheid, Sweden) Tnguusoanidu 3 nquéiegns il

1. ﬁaaéwaamﬁﬂwﬁﬁqmaﬁmi’wﬁL%a
MTB #etinen Xpert® MTB/RIF Assay (Cepheid,
Sweden) udlinaauiis MTB wag Rif-R TB $1uau
100 $19EN

2. ﬁaas&mmmﬂﬂwﬁﬁqmuﬁmeﬁl,%a MTB
#aerhen Xpert® MTB/RIF Assay(Cepheid, Sweden)
waqliwauan MTB waglvnaau Rif-R 91U 50
f9E9

3, ﬁaaéwaamﬁﬂwﬁﬁqmaﬁmi’wﬁL%a
MTB #aetiien Xpert® MTB/RIF Assay(Cepheid,
Sweden) waalauIniie MTB uaw Rif-R T8 $1uy
50 19819

4. Fumeunsive Megrauaune el Uiy
fidonnnInsainseidnethen Xpert® MTB/RIF
Assay(Cepheid, Sweden) Iumjmfhasj’mﬁ 1 aglasu
nsasTiAs e Talsauasdetlauuaiize
Su faeen Anyplex™ MTB/NTM Real-time
Detection (Seegene Inc., South Korea) d@115u
nduiteenel 2 uae 3 wnTTieTsiide talsndesn
vansULUdETe Anyplex’ I MTB/MDR Detection

(Seegene Inc., South Korea)
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4.1 MSAIUNISHBFIDENE WaTAISANA
A15RUTNITUMBY 1 LAUNETINUA YHIAINANTIA
ATIERINUIET Xpert® MTB/RIF Assay (Cepheid,
Sweden) LaI9¥NAALABNIYINNG Pre-treatment
v = dl ] U Q‘ d’j o v |l
wumwamwmﬂuwauuawﬂmqiuamwmm

1213 990y

pudumeuiiszylugilethen Seegene Inc.
ihldafnansiugnssudieiniosainalsiugnssy
omluiiAsu Maglead 12¢C (Precision Sciences
System, Japan)I@ﬁiﬁfﬁjﬂj’lm MagDEA DX SV (Precision
Sciences System, Japan) kazatlun1sauAL Uz
YouNan® anstugnssudiadalsgauiulily Elution
Buffer U3anms 50 lulasans iiusnuwiiigamad -20
2IANYALTEE NOUUILINTIVILATIZUA1YTZUY
VDY Seegene Inc.

42 msasaamideialsa (MTB), e
Tolawuailidodug (NTM) wazidesalsanesn
a1evuIu (MDR-TB) A835 Real-time PCR

fegnasiusnsTuiatnaIntaunzyeq
nquineg el 1 agldsunsnmandeiulsauay
L%@ﬁﬁiﬂLLUﬂﬁL%ﬁguﬂ Tnel9en Anyplex™ MTB/
NTM Real-time Detection (Seegene Inc., South
Korea) Tngnisldasiugnssuiafoiuliviuns
5 lulasansldaslu Anyplex MTB/NTM Real-time
detection master mix Usu1as 15 lulasans
FaUsenaudne 10X MTB/NTM OM 2 lalasans, EM3
10 lulAsans waz RNase-free water 3 lulasdns
M AIes CFX96™ realtime PCR system
(BioRad Laboratories, Seoul, Republic of Korea)
Tnei3uanntuneu Denaturation 95 ernwaided
15 Wil sianeUAsei@ens 45 5o (Denaturation
95 peALaLRYd 30 U7, Annealing ay Extension
60 asrnaiiEa 60 Junil deseufiselutuney
YBINTNTITUFYQYIUVDIATTOIEN WA LARIDON
wwdu Amplification Curve @1si3eauas FAM, Cal
Red 610 uag Quasar 670 l¥dmuns1adulfizen
n1sigud1vute MTB lag Primer 2gdunudu
Whvaneveade MTB 16un 156110 waz MPB64,

futmneveade NTM lng Primer 2zdufudu
Whaneveade NTM T8 16s rRNA wag internal
control AINENFU 91nTUTANSIASIENE
NsNAdeUN TUSUNTUIRLUITR Seegene Viewer 2.0
(Seegene Technologies) AIUALNTEUIUNIIVIAADU
Tne positive waz negative control fiungauu
YANAFHOU
dmiuiegansiusnssuiadaaniauvy
YoInguA 09T 2 Uwag 3 wannideulseiesn
warevuy Taglddien Anyplex™ I MTB/MDR
Detection (Seegene Inc., South Korea) ey
asiugnssuiadniuliviums 5 lulasamsldaslu
Anyplex I MTB/MDR Detection PCR master mix
U311ms 15 lulasdng FaUszneude 4XMTB/MDR
TOM 5 lulasdns, EM1 5 lulasdnsiag RNase-free
water 5 lulasans antdutduaios CFX96™
real-time PCR system lagi3u9indunoy
Denaturation 95 ae@aLtiea 15 Uil sameufisen
w015 50 59U (Denaturation 95 evALTALTYE
30 319, Annealing 60 D3ANYALTYE 60 IUTILAY
Extension 72 aaAiawdea 30 3u¥) Aanigufjisen

Tutumnouy “U@Qﬂ?i@i?f\]ﬁ]UﬁiyiUuﬂm“UENE‘V]?L‘%ENLLE‘N

[
=

guunil vesU)nzeasLiuTuaIN 55 DI A
TUauds 85 esAnwaldoa lnadindyyiunans
a dl a é’ a al <
SRMATIATUYN 5 U9 uazwansnaoenuwluy
Melting curve @15i3asias FAM ladmsunsiadu
Ufnsennsiigwdmviang MTB lag Primer agduriu
fu MPB64 ¥89b%8 @15:309wds HEX T9d1usu
v o A a ¥ [ cgl'l 1 .
A5293Ud UM Nt UNISAamae1 RIF tag Primer
259UAUBU rpoB @siSeduas Cal Red 610 Todmsu
o o A a ¥ (% dy ! .
A5 ud Ui UN1SAERaeN INH 1a8 Primer
E3UAUEU INhA way katG @156589w&9 Quasar 670
T 1m3Un5299U internal control A1 melting Tm
YDIANSIT DA HEX 11AN529174 62.0-70.0 DaFsaidied
d2uAT melting Tm U99a1T 1983uas Cal Red 610
AAN9EMING 62.0-64.5 aeANTsaLRed (katG) wag
69.5-72.0 29ALGALTEE (iINnhA) NTUIININIS
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APszvHanITIadeUNIUILNTUERLULR Seegene
Viewer 2.0 (Seegene Technologies) AIUALNTEUIUNTT
naaeulay positive wae negative control Tinniauriy
YANAADU

5. M3AATIvdayaneaana

Taselagldnanadad i nsuuseiiu
Wisuiilsunansadinszdszninaiie Xpert®
MTB/RIF Assay (Cepheid, Sweden) way 13;’18’1
Anyplex™ MTB/NTM Real-time Detection (Seegene
Inc., South Korea), Anyplex™ Il MTB/MDR Detection
(Seegene Inc., South Korea) lnaiusyuiiguluids
2 pUarUnInLANNSElUNSR9TATIEREe MTB,

NTM, Rif-R MTB ta¢ Inh-R MTB

NAN1SANE

31nn15818208 1 aunEnd091nnIS
ATITIATIEAREE1 Xpert® MTB/RIF Assay 113 3
NAUFIBENS 11A5293LAS LA EN Anyplex™
MTB/NTM Realtime Detection waztingn Anyplex”
Il MTB/MDR Detection lananis@nwilnguuady
nauieg1eds

nan1sANEUSEUIBUSTUINatingn Xpert® MTB/
RIF Assay wag Anyplex™ MTB/NTM Real-time
Detection Tungusagneil 1

nauiegnaTl 1 fograiauvyingaiiney
Fe1he1 Xpert® MTB/RIF Assay uaaldna MTB
Huau s1uau 100 feghs ethnegaamunun
MII93LATIEA8TEUU Anyplex™ MTB/NTM
Real-time Detection WaWUI1 Uf981931WU 12
570 Plvmalunseiu Teowdadu 1 518 Tewauan
vaeMTB Aadudesay 1 dlofieuiusiuusiedng
wavue, Siogesuan 11 1 1dnauinves NTM
Anudoras 11 Weeufusuiusednaiovun was

fifeg19s1uau 88 18 Alvnansetude ldnaau
909 MTB Anidudesay 88 iawfeususuiusodns
Wan (157991 1)
nansAnEIUSBUTBUSTNINingn Xpert® MTB/
RIF Assay wag Anyplex” I MTB/MDR Detection
Tunguéiaagnei 2 uay 3

nauAI0Enef 2 Moy InTITIAT 1L
freti1e1 Xpert® MTB/RIF Assay wadléua MTB
Huuan wazwa RIFR Wuau 1wy 50 et e
Y1H208 199NN ANINTIDILATIEW A28 TEUY
Anyplex™ Il MTB/MDR Detection wawuin doe1s
§1u 6 518 Alvnaldnsetu Tngldnavan MTB
kay INH-R (MDR-TB) ‘17?@ 6 s1eAndusesay 12
deiguiusnnusieisimun uazilinegiesiuiy
44 18 Mnanssiude lenauanves MTB wazldua
auved Rif-R Andudovay 88 Wawfisuiusiuiu
Frognaranun (15199 2)

A9 1 AN LERINANNTATIIATIZITD MTB Tu
Fegnangud 1¢e1i1e1 Xpert® MTB/RIF
Assay Hhazinen Anyplex™ MTB/NTM

Real-time Detection

Gene
Xpert (N)
MTB
Negative
(100)
MTB Positive 1 (1%)
Seegene® (%)
Anyplex MTB Negative | 88 (88%)
™MTB/NTM Real (%)
time Detection | NTM Positive | 11 (11%)
only (%)
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ms'm‘ﬁ 2 miwmemamimafﬁmiwﬁvﬁa MTB
lushethangudl 2 uaznguil 3 Fexen
Xpert® MTB/RIF Assay wazthen Anyplex™|
MTB/MDR Detection

Gene Xpert (N)
MTB Positive
(100)
Rif-R Rif-S
(50) (50)
MTB
0 44
Positive
(88%)
(%)
Seegene®
MTB Pos,
Anyplex ™ || 6 (12%) 0
Rif-R (%)
MTB/MDR
MTB Pos,
Detection 0 6 (12%)
INH-R (%)
MTB Pos, 44
0
MDR (%) (88%)

a3UuazinsalnanIsAnen

Tsadadlsavan Wulsaiinainni1siniie
Mycobacterium tuberculosis (MTB) aivisviinfoen
JULS3 (XDR-TB) vllafoeviangvuiy (MDR-TB) w38
yilalifios villien1sveAndalinuumse
LAz dnIINITSNE e B U IuaTuANEaiY
Tuagiuviaveadenauldlasuun® lemalunissnw
Timglanigeufdiue aslanaivsely Yuediu
Useansainlunisnsiaitadesinusatialag
WoauJuAn1sn19anIsunng winealfjunnise
ﬁé’fﬂaquqﬁ%mmaa?ﬁaﬁﬂL%alﬁaﬂmgﬂéfaq
ATEUARY WUET 390157 Lazausasyysiiaveaie
N [ a =§J =l |<§J & d’lj a v
o dusiinfaen wselinesn wisnse1vlalatng
dwalifuaeldsunissnuiigndes saasa 8niie
F9988NDNIINITHNINTLIBVDNTBABYT wazyinly
PR ~ v Z o X o
AUaeillonaneainlsalaiiiddu wazandniins
LR TaulsAein

dnfunannnisfneideinudt lusedrengud 1
Fanmaouluiednaaumsiumdasdoindade MTB
Ly dafegninsaadetinen Xpert® MTB/RIF Assay
Tnonan1sns293taseiladidunansiatio MTB
ausIUIY 100 519 udiediunedeuRaetine
Anyplex™ MTB/NTM Real-time Detection WU
fifeSovas 11 (11 570) Alduadunauin NTM Ssn1s
fldnadaudstuiufnmnyathen Xpert® MTB/RIF
Assay Titosindilianinsansiadinsyiide NTM ¢
Foiliansaiinsgininynting Xpert® MTB/RIF
Assay Talanunsansiawuide NTM lushegnsld sl
Q’ﬂwﬁﬁmmsams‘g@ NTM Tutenagiionnisaaneiu
omsAnte MTB luten widsnissneuananiu®
vrlmnunmdlaunansnsalinseiide llasudou
pradmalintadelsalananain Laye1avinliiuamia
mysnelilgnees s‘ﬁqnszwuﬁuﬁﬂwﬁﬂﬁh’fwaﬂumi
Snwutu livgnmsiinde wiesuusaistuids
Finla

Tudhuveswadi MTB Wuuindiuau 1 feghs
dlemsragaerien Anyplex™ MTB/NTM Real-time
Detection FIUANAINIINNANIIATINNE Xpert®
MTB/RIF Assay mﬁ]Lﬁmu’mﬂ%fﬁ’ﬁmaqsquwm
Xpert® MTB/RIF Assay fianunsansiaduldianiedu

b2
Yo 17,21

rpoB vede MTB Wi ?}mmﬂfﬂm Anyplex™
MTB/NTM Real-time Detection @usansaaiulang
2 Su 0 156110 uar MPB64 vaTe MTBY
dmusiegangud 2 Mhfediaauvzues
Junsfunndasdoinfiade MTB 1naTinse
etien Xpert® MTB/RIF Assay 117U 50 fhaghs
wdlawa MTB tWuuin wag Rif-R Wuau andesiin
Y99YAUIET Xpert® MTB/RIF Assay filalanunsn
ATI9AS LT MTB AiReen Isoniazid 16 vinlshile
thanmsaedaszsigaeinen Anyplex™Il MTB/MDR
Detection wuin ffetsiadesas 12 (6 :18) Tildwna
\Ju MTB van wag INH-R Uan 91ndeyaniddesngg
WU ﬁﬂwﬁaﬂv‘?’ij@ MTB #ineen Isoniazid uslasiosn

Rifampicin (isoniazid-resistant tuberculosis (Hr-TB)
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4 2 % = L7 v} 1 X
anlasunisinwinileudUieinlsaselvl axdilonna
\AnNISAALYE MDR-TB lunevas (acquired MDR-TB)
gedieouar 12 TuvuendUieidaie MTB Ndala
AoY1 Isoniazid AgLAn acquire MDR-TB iigssouay
1 gj dgl % @ v v
0.8 Wilu uanNINUKANITINEINTlanId@auLalle

= v [ v I~ go’ = v
1ndesesay 11 wazensinisnauidudiuiniesesay
11 Tuvaueiinguinlasiosn Isoniazid Wudnsn1ssnw
Fumaiessosas 1 hazensin1snauduguies

789 yanannivsesdnisewnsielanislaenn

Jovay 5
Auuziins$nw H-TB 1wt 2018 wluaduasy
Auuztlunsinuialsefiinannisinde Hr-TB
Taelamne™ feannmsenwi NRITTILISTUY
n9ITIRIERTe MTB flannsonsialdosnseungu
ﬁ’luﬂiﬂiﬁ“gayjamiaﬁﬁlﬁlﬂL%EJLLﬁLLWVIEjE:I%'ﬂTﬁﬂiﬁaEJWQ
ATUOIY Immwwasm?iﬁa%a%u%a MTB #ine
sog Isoniazid axiisyleminenissnunialsanesn
Husgraunn Weansnsmsaumarlunisshe was
andnsINsAnNIsNE UL U %aﬁiamaﬁ;ﬁﬂw
inde MDR-TB Idluowian dwaliansnsiine
SoulsATiR0s I MaNeIUIY NISRANITUNT NTEINY
suau%aﬁsqmju wardnsInsgeydsludenuainnis
Aaotalsanoen

wazlusognanguil 3 Mhedraaumsues
finefunndasdoinfodo MTB wnsaaiasgs
#2811 Xpert® MTB/RIF Assay $1uau 50 fegns
waldna MTB way RiER Wuuan uadlotsnnsia
Anszaigaetien Anyplex™Il MTB/MDR Detection
wuinilifieedesay 88 (44 519) wirtudildnauan
289 MDR-TB (Rif-R and INH-R) ##798198n314710
Sovaz 12 (6 570) Tlvmauin Rif-R Wiesegaien
Mndeyansetiagiuldingminer Xpert® MTB/RIF
Assay Tdasninlunisnsianest Isoniazid U8ue
MTB Tailg? shlwidlelanansradmseniidu MTB
hae Rif-R U’mmmzwﬁwm Xpert® MTB/RIF Assay
ganu1 Maunndglinissnwagliansaniuliag
’iwgﬂ’wamﬁa MTB Mduwiinaosr MDR niald
deralrunndliausadonlvenlunissnenauld

Ippeegnsias lneenvazldengy Second line Drug
NALNY First line Drug Tuns¥nwauldiilildnde
MDR-TB osannunndenvitadeinandoyaves
nansaafliinsuiuvin g dedunuaildssluns
THeshwiidusiiu Wosmnaldaelumsshuwse
&1 Second line Drug ﬁﬁiﬂ%’ﬁiwﬁqaﬂd’lmﬂ%’l First
line Drug 8¢ 10 whﬁnﬁ'&5@?1'@&4@1151’;@3815%%%
Hafssneguussnindlodnushesingu Second
line Drug Lﬂjaw’ma’mzjm Second line Drug ail
HataLAessiaRUIeNINNINLINGH First line Drug”
Lﬁadmﬂsqmj’]m Xpert® MTB/RIF Assay
fidosinlunsnsaidedy Aeldaunsansianiie
NTM wavide MTB #inesosn Isoniazid viiliua
M3n5193A51294 lunsaifiunmdasdoinauldiionnns
Aol MTB e19azldnaiinsnsinsesuunidold
Linsounguauiiunmeddeints Seoraviliunmeg
Fiadelsalalidgndes dewalviauldlasunissnu
Tifulsvansam 85uensideiliualaifne il
Mnanlumsinunfisnunutusiuddiunltufiaziin
mmﬁumaﬂumi%’ﬂmﬁgﬂwImmwwasmgﬂumaj
finansialag Xpert® MTB/RIF Assay linauan
fo MTB uwazwaaume Rif-R wdrauldlasunissnwn
wuudUieelu fie mMs¥nndmduide MTB lairesn
5m’m;§ﬂ’w§m%a Hr-TB LLGfLLWVlEJﬂle]szJjEJEJ“aGIJEJQL%JEJ
ldasudiu Agsilinissnwdumal vse auldd
Iamaqqﬁ%am%a MDR-TB dnlaluniewds vilsiin
{‘]a;mmsﬁmﬁmu;ﬁﬂasﬁammumluamﬂm ER)
Tunenauiu mMnuansIalae Xpert® MTB/RIF Assay
TnauInme MTB way Rif-R s‘ﬁﬁﬂwawaﬂﬂﬁamﬁa
MDR-TB LL@'Lwasﬂé’%@u“asuaaL%aiﬂmuﬁau ARRERE
Tnssnwauldluwuimawesnisinwide MDR-TB
il Uagensldsueniuanudnduy desgade
Aldaneffiuuinty warld3unadiafesainen
fyuusedy dedumniosufilinig anunseited
Fotalsaldnseunquitavan fagvlvguaeldsy
Uiz’lmﬁﬁazléf%’mWi‘iﬁﬁ]ﬁ'ﬂiiﬂiﬁaengﬂé{m dana
Tilesunssnuniitilssansam Seaztneansyozan
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T3 wavtieannIsunsnIsanevetonesn
@ﬂgmuﬁﬂﬁgﬁﬂamé’mwmﬂﬁ@L%@?ﬁuam wazlonia
dumadlunisinwannisldeiauszsianlaluiian
Imﬁ’m%nyplex@ MTB/NTM real time detection
war 1181 Anyplex® Il MTB/MDR detection
Jussuuflanansansialinsieiide MTB, MDR-TB
uazide NTM lnegensaunay

AnAnssuUsENIA

ANHITEYRVRUANTRIUURNSNANNY
Mg nFuUnAANITLING 15INEIUINITIY

= S & & o o = aw
wATTIYENT MBatleanundmsuAnuide way
YOUVBUANUTEN LU ﬂiU (Usznelng) 911in
fisaiewndosdio wasgmirerdmiunsatingies
lunsdnuidendsd
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Role of physical therapists in the neonatal intensive care units:
a case study at provincial hospitals in the north, central and south
of Thailand

Thathiyaphorn Boonla', Thanaporn Thongtamma, Ornnalin Phudokmai,

Nomijit Nualnetr', Patcharaporn Jenjaiwit”, Surussawadi Bennett*"?

Abstract

There is no specific role for physical therapists in the neonatal intensive care unit (NICU) regulated
by the physical therapy council of Thailand. Additionally, only one study has reported the role of physical
therapy in NICU among the provincial hospitals in the North East, which did not reflect the role across the
whole of Thailand. Thus, the aim of this study was to examine the roles, needs and areas of knowledge to be
improved of physical therapists who have worked in NICU at the provincial hospitals at other parts (the north,
central and south) of Thailand. Questionnaires were sent to 48 physical therapy departments, where there
are physiotherapists who have worked in NICU, at the provincial hospitals by post. There were 120 physical
therapists who have worked in NICU. The return rate was 80% (96 out of 120). The physical therapists were
asked to rate the frequency of each role with a score between 1 (the lowest frequency) and 4 (the highest
frequency). The results showed that the most significant role of physical therapist assessment in NICU was chest
physiotherapy (observation, palpation and auscultation) at 3.93+0.30 while the least significant was standard
screening tools for neonates at 1.27+0.64. For physical therapy treatment role, chest physiotherapy techniques
were the most significant role applied in NICU (3.92+0.35), while the lowest frequency was behavior manage-
ment (1.41+0.78). The other highest role was physical therapy practical teaching for physical therapy students
(1.72+1.06). The most common topic which physical therapists wanted to be improved in NICU was clinical
practice guidelines. The results from this study were consistent with the previous study in the North East of
Thailand. Thus, from these results it was concluded that the main physical therapy role in NICU in Thailand
is chest physical therapy and there are still some physical therapy roles to be developed in NICU, especially
in the area of clinical practice guidelines. The results from this study could be used to develop the training
program and physical therapy undergraduate curriculum to improve physical therapists’ ability to work in the
NICU.

Keywords: Role, Physical therapist, neonatal intensive care unit
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dashboard 7 Ingmsuanuaseud afesay Ande
uazdudoauLasg Iy

NaNISANE

AMNAIsAIBUvdnuaubUgelsanenua
Usea19919m 48 wiie 31U U 120 adu lasu
LUUFBUNUNAUALNIINLTINGIUIAUTLT199UTA
S 44 une AnvduSesay 91.66 vadlsaneuna
Havn warldsuLUUABUNINGUALL MR 96 AT
Andludnnsreunduseuay 80 VB WIULUUEBUANY
a3

anwaznlluvasanandiing
Idl U QIJ

A15799 1 hansdneaizyhluuazunumlunig
auveseaadas enanades 96 au eeade
33.74+8.14 U Seway 75.00 {umends Sevay 81.25
a a = [y} a al o @ =
fainsnsAnwseaudyns dusanisdnwan
walay 11.04+7.97 U fUszaunisainisyingu
Tugnuztinnisnmittneie 10.58+8.06 U Hsses
LAYl NICU fiamaiu 15.68+42.90 w#ou
WWudns1wn1s Seway 38.54 vinauTINAvarIvIIn
du 9 Fovay 98.96 villlonaalnsNeTesay 5.21
1ASUN15aUTUA1UNITTNYINIIN18AINUITAN DU
nMsuURaY

UNUMLaZA1sSnEIMIenIga1wUnUnly NICU
doyanuuuaeunudud 2 Reriunad
Tunsufumnanssusng ¢ Tu NICU 91uau 38 Aanssy
WU @1saTAngUUNUINYeseaainsty NICU
oy 3 a1 laun Aunsesiausediu Aunssnw
LAz 9 (5197 2) Tneiiswavdeawodaudssil
A14N15ATIUTULY NUIB1E@EIATYINNINTTUATID
S19NENNEANUIUANSIEN LAkA NITEILNR
nsad maflevoedign sosasly Ae nsaguilam
MUY IUIgLAZLNUNITS N EINIIN1EAINUIUR
N5398N kagnN1sUTEHUNNEANAAN R UATTINGT
wagn1suYBTIlaLazlenveamsnisnin (vital
sign, oxygen saturation, electrocardiogram (ECG))
TuABUNITSAYT T¥NT15NYT WAEUAINITS NI
nameamsn auddu dufanssuiienandaiiag
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UftRdosiian fe lHiaTesilonsiadanseansgu
Tun19nsraRnnseanIsausniia Tduuudseiiiu
U935 neurobehaviour assessment lauy
U381lUaI7M551U neurodevelopmental assessment
Tdwuuuse WA Motor development assessment
in the first year of life uay nsIasiNdndnIsgn
n1SNAU

A1UN1355n1 wuIteraradasufuinig
nsnwmeneaimthvansisenuuusaiy taun
M3davinfiessunaauns n1swzlen nsduden
Uooilgn se9ad1 Ao n1sinwimengaindidn
AIENISIANT WAEAITSAYINNIEAMUNITARIENNS
wasulmdenuurild aiudidu drufanssud
p1nasinsufiRtesiian Ae nsnwuuuwgAngsy
Urda nsgAunsgn N1snau Snwmenienimirdn

nsNeNlagNIIRAlaNTy Lay Snwmenignmirdn
MENINTEAUNAUINITAIUNITIUAINIEAN
A4BY 9 NUIBIEEIATYINAINTINATEDU
wagkinUUR MU enenmUdalumiae NICU Tiun
tnAnwnenmininuseiign 509891 Aa N13aY
UAAININIINITUNNG DY 9 LAEIAUUNUINYDY
n1enmUidaly NICU wagn1sussyndldvangiu
Wausedng audiu dwsuianssuiufiadesiian
fe MatAnensussereanuiinesiunmeniniitn
Tu NICU unumdu 9 Adnnienindidaujon
UDNLAUBAINAITINBINNNIBAINUITA WUI1
1 % a % AQ‘ ¥V
NFMUAUNUTIAUANS NN ignSosay 13.54
& | P . P
IDINUT AB FIUNU patient care 888 5.21 Loy
DUTN duNun Sovay 4.17 MUaIny

dl o Q.II o U o
A157197 1 anwauzanldilarunuimlun1syinauleseId@d@lns (37U 96 A)

¥

AMANYY BHE
019 @) [Anadswararnudonuuinnsgiu] 33.74 + 8.14
Alvajneudu (20-40 ) [$1u7u (Fevaz)] 72 (75.00)
Alveymounand (41-60 U) [F1uau (Gowvay)] 23 (23.96)
laisey [Fwau (Gosaz)] 1(1.04)
et (Aw) [§1uu (Segaz)]
LNAYEY 72 (75.00)
bNAYIE 22 (22.92)
lyiszy 2(2.08)
JAUN1SANY (AU) [§1uu (Gewas)]
USeyes 78 (81.25)
Usgayl 18 (18.75)
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A15199 1 anwaeMlutazunuImlunI1s1inauYe91a@atias (31U 96 AL) (A19)

ANANWE IBHE
dusansnwuuds @) [Aedeuavdrndosuunnnsgiu] 11.04 + 7.97
Uszaumsalvianulugiusdnmenmunde @) 10.58 = 8.06

[ALadsLazaIuTsLULIIATEIY]
Uszaunsalnsvinulu NICU (few) [ALadsuasaiudetuunnnsgiu] 15.68 + 42.69

ey (Aw) [uuGasay)]

s 37 (38.54)
NINUIIVNNT 19 (19.79)
PIFVNTTIUYNNT 13 (13.54)
NUNUATITUEY 11 (11.46)
gnidnsm 10 (10.42)
9151¥NITUIYNITLAY 2(2.08)
991¥N5UHUANS 2(2.08)
UjuRau 2(2.08)

nsvhausuiuanivdndu 4 (aw) [Fnou Gesay)]
59U 95 (98.96)
Taisau 1(1.08)

N139UsUIUNIIIN¥IMINMEAI U TRnaun1sUfURUTY NICU [$ruiu (Fevas)]

aUsU 5(5.21)
Tailpausy 77 (80.21)
Tailase 14 (14.58)

i
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M13197 2 avdveglumsuUananssusing 9 Tu NICU veseanading (Ruiueianadas 96 au)

a wva

AANIIN aziuuaudUsslun1sUfURNanssY (1-4)

(AtaALdIUTLAUUNINTFI)

A1UN15ATIVUTULY

1. #5795 enenInUItanNT9en taKn A1sEwnn A1SAEN 3.93 + 0.30
1594

2. aydlaym Nadmnneuazuunisinemanenniidansisen 3.86 + 0.40
3. Usslllun1izaunananuas e agmsvihauvesilanazUen 3.86 + 0.37
YIINLINLAA (vital sign, oxygen saturation, EKG) Tunounis

TN TEWINNTNVATUSINITINEINNNBAINTIUR

4. AwneideyannuseIimsnusniinifionsisaouaudiomnisns 3.65 + 0.68
FnEIMINEAINUIUR

5. AsRnUsTeInde 3.50 + 0.74
6. Funamdindanie 3.38 + 0.80
7. asUlaym NadmnguasiHuNIINwINIeIUTEUIUUSEEY 2.98 + 1.09
8. aguilym Nuthmnewazusunmsdnvmsiussuundnie 2,96 + 1.10
9. ASRNALINIAIUNSIAFEUIN 2.78 + 0.99
10. Uszliuanuduiusseninafunasosuasnin 2.59 = 1.04
11. n39Ufn3esianss 2.25+0.98
12. A599N5URUIU 221+ 1.08
13. @5719A15 LAY 2.11 +1.04
14. a59sandnisga nsndu 1.95 + 1.00
15. TuuuUszdfiunnnsgiu motor development assessment in 1.54 + 0.86
the first year of life

16. T uuUssiiunnsgiu 1.54 + 0.83
neurodevelopmental assessment

17. SL%LLU‘UiJWLﬁummg’m neurobehaviour assessment 1.52 + 0.85
18. I%Lﬂ%‘laﬂﬁE]G]i?’ﬂﬁﬂﬂi?NZJW]iﬁﬂuIUﬂWimiﬁ’ﬂﬁﬂﬂiaw}ﬁmlﬁﬂLﬁﬂ 1.27 + 0.64
A1UNITN

1. $nwmnenenmihdansisenuuusaia Teud 3.92 +0.35

AFIANWINBITUEEUYE N15tANzUan N1sdulen
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M137991 2 Anudveglun1sUfURAaNTsUF1e 9 Tu NICU vaseanades (I1uiuenanading 96 au) (de)

fanssu azuuuAuAvesTunsUfURRINTTY (1-4)
(Aedszdrudsauuninsgiu)

2. Snwmanmenmitinshensiadeulmdeuuuriilg 3.47+0.78

3. linsauayuaseunsmsn 1wy fewmie gua wuzi 1udu 2.76  1.15

4. Snmsmennitamensiuaiugumeile 2.60 + 1.14

5. $nwmnamenimiitinsnensnssduiimunnisiunisiadeuln 2.50 + 1.06

6. Snwmenien it Uanswenuuuldaunsal 2.35 + 1.23

7. nsdumsasihviinsinudosio 2.20 + 1.06

8. nawfumIUszaudiiudusandunio 2.10 + 1.06

9. Snmemennintansisenlnenisgaiaumy 197 + 1.14

10. $n¥MNENMNIITAFIBNITNTEAUTIAUINTT 1.97 + 1.00

AIUNITFUAIINTEN

11. N3EAUNIIAA NISNAY 1.67 £ 0.98

12. SnwuungAnssuuidn 1.41+0.78

Arudu 9

1. gpuaginUiURnunsmenmirtanlumie NICU Tikidn@nw 2.72 + 1.06

MeaniUn

2. aauqﬂawmmmmwéﬁiu 7 fgafuunumesneanely NICU 1.88 + 0.89

3. Uszenalinang udeusedny 1.84 + 0.81

4. Fnensusseemnudiisafumeniwdidelu NICU 1.44 + 0.78

5. unumdu § (meulauinni 1 9e)

[T1uu (Sevaz)]

MNUNUUTINAUTINT AW 13 (13.54)
SIU9I patient care 5(5.21)
DUIU/ANLUN 4 (4.17)
nsguagUiesyuy 3THER 1(1.04)
lailameunuuaouau 1(1.04)

248 1MFASNARANITUNNS WAL NWATNUIUR ™ U7 31 20U 3 x AULIEU - SUIAN 2562



AUABINITIUAITHAILIAINS WaLTIN YN
AaAIwUIUale NICU

Lﬁaaaumuﬁaﬁ's%’amwi’uazﬁﬂmmq
aeamttaly NICU flenaiadasdesniswaun
U 15 P90 wu demsiauInmg CPG dmsu
tfhmenmihdalu NICU uwhdeiifienanasinssey
desmsfaLmniian fe fouay 82.29 T8dauN
fio shiernufifeniunesaninveslsa ngueins
ﬁLﬂummemﬁmJﬂamawﬁ'@ummsmaﬁzwmﬂa
Tusernedansss sernsraenuayidsnasn nssnw
NNSWNNG Seag 73.96 mmiﬁmﬁ’uwm%amw
vaslsn nguenisfitiuaivgaiuiinunives
WannsYessyUUUsEamlusEwineRansss stwing
ARDALATNAIAABA N1TSAWINIINITUNNEG Sooay
72.92 waziazearremelaildly NICU sUuuuves
\n30ereuele (setting mode) So8ay 72.92
audsU Sauanslumsned 3

A15197 3 Sogavvennuiiasiinuemanenninn
Tunuqe NICU fiona1adinsaaaniswaun

(F1UU 96 AL)

S ]

ANuiFeNUURMAATn (clinical practice  82.29 (79)
guideline)

neSanmuedse/ nguensiiluaiveaiy 73.96 (71)
Anunfvpaiauinisvesssuumelalusening

AIATIH SENINARDALALUAINADA/NITTNYINIG

ASUNNG

wendanmweddse/ nguennsiduannnmnn 72.92 (70)
AnunRvpaauINITYeITEUUUSTEEMIUSENINg

AINTTH TENINIPABALATUSIAADA/NITSNHINIG

AsuNnNg

wsestiemelaiildly NICU wazguuuuves 72.92 (70)
wsestiemela (setting mode)

AsShwmananintidalu NICU 70.83 (68)
M3UTRUNTITANABN AR TINEMAZNNS 68.75 (66)
auveshilalazlonremisnusniin
assimenvessruumelalumisn 64.58 (62)

A15197 3 SewavvanuSiagyinvemamen nin
Tumine NICU fi9anadinsdaaniswmun

(37U7U 96 AL) (AD)

AufiesuvUssiiuianislumsnusniie - 63.54 (61)

LAEZNITNARDANDUAIRULA

mdiEeauudnnsesmsnusniia 62.50 (60)
M350 19MeNeNIea TRl NICU 62.50 (60)
MFAATIZINANITNTIINTRIUTRMS L 59.38 (57)
mshasiziialuidonuns (arterial blood gas:

ABG) nsasatfuidiniiden (complete blood

count: CBC tJudiu

ANUENUFIUNEINAFIENTVDINITN 55.21 (53)
mMssuidudnuLsd 53.13 (51)
fdminazdgefililu NICU 50.00 (48)
Juq (sxy) dunutinms 1.04 (1)

dyluaziansalnanisfnen

AN sAnINASIEinNLaenAdRITUNNSANE
UNUIMYBINNEANUITRlURNEMSNLS AR aY
Inge nsdAnwlsmeruialseddmialuniangiu
panideantie w.a. 2558 luunum 3 Auves
YANEANUIUA AD UNUINAIUNITASIAUTLLAU
UNUWIFIUNITS NN WAZUNUIVEY 9 Feu1avaninse
asulén wavesnsAnutiansl ansnsausuenis
amsludessunumvestnnisaimdadaly NICU
vaUsewmAlnele laenwuin n1sasiauseiliunay
nsSnwImIaneanirdansisendeaaduunuin
ﬁwummﬁqw ﬁgﬂﬁa’lﬁ]Lﬁ@ﬂﬁ]’lﬂﬂ@ﬁ’ﬁ/]’N%UUWlﬁlsﬁﬂ
wazlvadeuladindutlymiidfyfideddunmsudle
athaseany Wiislimsnanunsanguasesismelali
Ii5a7ian uazlesfunnzunsndeufiaziinaiusn
Aends uenaindaniavveanisnly NICU
ﬂ'ﬁLU?i&JuLLUma'm'ﬁﬁsamL%’JLLazquLLsa o1aINa LA
TimSoniaglasunssnuilududu q uazsanisinw
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v ¥ U = a (
ASallganAaesnuNsAnMlUUTEFDREASIAE
)

W uay

Buiie? dnudtnnieaimiriaiunuingu
mamwﬂwﬁ’mmwammmﬁqm pe9lsAny Hans
AnvdtaudatunisAnululszimaanizowsnn
finudn dhnanmiidaiiunuimnanesiuly NICU
fifnuslidaaulag American Physical Therapy
Association (APTA) laen1ssnwdgyminiesiussuy
melalu NICU vesUseinmanizodnidundii
mawﬂ”ﬁm%wmqﬁmiwumsf[,ﬁ] (respiratory
therapists) deilnrnuadieadatunissneinig
neainuivansisenvesinntgatntitaly
Usginalne wazUssimaansgaiuinifinislduuy
UseiiiudnnsesnInusniinfifvuamusnsgiu
989 APTA Uadeiionadswaldunuinvesdn
neamuntaly NICU vesusswnalnedsliinudn
I snsidwestnnieninirdaiifisiuiudes
delUssuiisuiuyszvinsvesusuine a1ndoya
yoensENnsassugy Tl we. 2552 Fadularan

(18)

PIN15978979U%° wundndiuresunngN NN UAGe

F1uUUsE¥INT Ao 1:26,097 vinlwidudasiin
ndrdglunisyfoferuly NICU 8nvisann
neamirtndildiinanansuseniseusussevdu
4‘ v [~ LY ) £ yd‘ 2
weWamnduidnnieamiriagdideamageaiu NICU
lununiddlddaaudn srudeinisatenan
mmﬁﬁmmﬁ’ﬂmwmﬂmwﬂwﬁ’mvmﬁﬂmﬂmwﬂwﬁ'm
fvaediuszaunisalnisvinaruly NIcU Twdvu
YNANYANUIUATIS ULV UABUYNUDY LA
1 a v o %) = v dl Y
NidnnenniUniiessagas 5.21 Mwwelasunns
UTUAIUNITINEINIINIEAINUIURTL NICU Aauns
UfURe1u uenaininisujuderuves
gnnrgniniivanielausunvsalsingiuia
Uszdndaninavdesfuguanisinlfufauves
o e o o < A A ~
UnAnwintenininde Fedieduunuimdug %
UnnreaindnUalned osujUa aenald
YnngANUIUASUNUINTLANINU a1 19
finnaitun1sufufauly NICU Aaudedin wanis

Anwdanuin dnneamiitadiulugaunisdnmw
TusgaudSaanstesevas 78 daduldlaan
L% o % d‘ = % a dd"
HnnreamUrItanaun1TAnw1sEAuUUT YIRS
f&’nf]ué’faaﬁmiammLﬁam'aaammmg”uazﬁﬂm
A159191ulY NICU lagianizises CPG 9
tnngamddndaiudein1siauIAuS IRy
wnfign Andudesaz 82.29 Tasoraduiiiedld
AuiNugL Weinluregenuazimunvinueglviin
ANUTBITILaNIEN LA lusUIAR UsnANTTINUI
UNA1YAIYAINUIUAUILUUUTELIUNISAANS B
MINLsNARAINTeAMUATaY APTA u1ldiasiian
819,19991NN19L38UNSAR UV avan I UUlY
LUUUTELIUNLANA 9T wazenalddonmd aaiy
WUUUSBEUNIRSE YR APTA vilviinnienmynda
TifvinweaunistdnuuyUsetiuaanand ag19lsiniu

a o dy 1 ¥ = a d‘
nuAdellulaaouaiufswuudssifivuinsgiui

1 =} ;%4 = 1 o 8 ¥

wiaglssneuadonld saudamverainvinlulalduuy
Usziliunnnsgnuues APTA n1sAnwsslunlsaauniy
fadayailuarainsneaun1sAnywrNk 1uN1ve
UsznabnesnlgwuuUse iumnnsaani1snwsnLin

(%

Tuadveyinuu? Gay

= a U Gl

AIUUTIAITUNITINDUTY %30
RNNULLIGAY LagsaganANsNaIauUNITANY
TrnudnnenininUnvsalsewmelng 1neanizisod
CPG Aufifenfiunesanmuedsa ngueinisiidu
aunANRnUnAveaimuINIsvasssuUmelauae
sEUUUSEANTUTENINRIATIN SENINIARDALATNAI
AABA N1SINEININITENNG A8 lanly
Ty NICU wazgluuuveunIestienely (setting

d" YV v o o a wva v Q‘I
mode) tialitnnieninintaaunsaufuiveni
719 9 199E19ATaUAGUAINNINTFIUAING

AM5ANWIUEILANUADAARBINUNISANTN
d‘ < a’lj (22) d‘ ) =
Weisy 9 4 Tudszwanauini® aviin1sanyl
Wlguguunuinvesdnnignindrdnle NICU Tu
97290 A.A. 1999 Wy A.A. 2014 WUINUNN18AINUIUN
AT UNUIMAIUNITI NHINIINEAINUITANT I8N

a v & Y a P
waznsiadeulimvenaidunan dunumau ¢ laun
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ﬂ’]ii'imaﬁﬂi’]ﬂLLaS(;llﬂauiﬂuﬂTﬂﬁﬂﬁi%ﬂ‘hﬂ@LLa
Alneusiagsney nsdaredUlegnisinwinudu o uag
UNUTMUIEE U8 NICU duunuimndnig
A a &£ a v oA a o
WLLRLTULN AD N5hEATaaliansaUseliunNmuInNTg
LAENNTINININTEIUNINENg BTN waTuayuy
Wy nsnseAuimuinsifiaseuasudugudnans
(family centered developmental care) 11U
1AgNISANEIRINAIIATIEIIIUNNEAINUIUADD
Mamaladisineusuanuiivd 9 Wadiuuiniy

S a - = (23) A Y a
yananddadinisanelulsemeausida® Aleasuie
UnUMLRLRnaainnien munUm kil NICU wag PICU
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= :’1 n’ljd 14 o [ = o
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o % Q‘ a d‘ U
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seauUsgeasiiinAnwinigamdidaiainug
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A new cardiovascular fitness test using Incremental Spot Marching

Exercise in healthy male subjects: Physiological responses

Chaves Khatkhamwong', Weerapong Chidnok"** and Chulee Jones’

Abstract

The purpose of this study was to investigate the physiological responses of the Incremental
Spot Marching Exercise Test in healthy subjects. Eleven male (age 21.3 + 1.1 years) performed the Spot
Marching Exercise test with progressive incremental. Oxygen consumption, heart rate and Borg’s rating
of perceived exertion was measured at pre-, during and symptom limited end exercise testing. The
results demonstrated that baseline \/OZ, end exercise VO2 and VO2peak were average 0.3 £ 0.1 L/min, 2.1
+ 0.2 L/min and 2.3 + 0.2 L/min, respectively. End exercise HR was average 181.8 + 4.7 bpm and RPE
was 15.5 + 0.8. In conclusion, VO, and HR were increased when using the Incremental Spot Marching

Exercise Test.

Keywords: Oxygen consumption, Cardiovascular fitness test, Spot marching exercise test
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Effects of step up into coconut shell tool on lower limb muscle

strength and endurance in elderly

Sirintip Kumfu', Sirima Wongphon?, Patcharin Phrompao', Patchareeya Amput'”

Abstract

Background: The elderly often suffer from deterioration in their overall health, especially
the lower limb muscle strength and endurance. Coconut shell tool can increase the lower limb mus-
cle strength and endurance. Objective: To assess effects of step up into coconut shell tool on lower
limb muscle strength and endurance in elderly. Methods: The participants consisted of 100 subjects
with elderly. All subjects were assessed by sit-to-stand-to-sit test for 10 repetitions (STS10) to measure
muscle strength in the lower extremities and a sit-to-stand-to-sit test for 60 seconds (STS60) to measure
muscle endurance in the lower extremities. Assessed before step up into coconut shell tool and after
step up into coconut shell tool for a stepping rate of 24 steps per minute, for a total of 3 minutes allow
the beat of metronome, for 3 months. Result: Elderly had an increase was statistical significance after
the test including lower limb muscle strength and endurance (p=0.001) Conclusion: The elderly had
higher after value of lower limb muscle strength and endurance more than before test in the coconut

shell tool step.

Keywords: Coconut Shell, Strength, Endurance, Elderly, Physical therapy
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Abstract

A recent study demonstrated that periductal fibrosis (PDF) of the bile duct is associated with
the development of cholangiocarcinoma (CCA). Little is known about the factors leading to PDF.
The present study aimed to identify factors that associated with PDF among villagers in an endemic
area for CCA in Thailand. This study utilized the data from a cohort study conducted in a rural area in
Khon Kaen Province in the northeast of Thailand where CCA is common. PDF was diagnosed by a
radiologist based on hepatobiliary ultrasonography. Multiple logistic regression was performed to
investigate the relationship between various factors and PDF. The overall discrimination property of the
final model was also examined using receiver operating characteristics (ROC) curve. Of 139 participants
with a mean age of 55.52 (+11.4) years, 65.5% were female and 34.5% were male. The percentage of
PDF was 45.3% (95%Cl: 36.9 to 54.0). Multivariate analysis identified factors that were associated with
PDF and presented as odds ratio (OR) and 95%CI. These were raw fish consumption (OR= 0.23, 95%Cl:
0.05 to 1.08; p=0.062), ox-A1AT (OR=10.71, 95%Cl: 2.01 to 59.99; p=0.005), Opisthorchis viverrini (Ov)
antibody (increase every 10 unit) (OR=1.14, 95%Cl: 1.01 to 1.22; p=0.001) and having a relative with CCA
(OR=0.25, 95%Cl: 0.09 to 0.71; p=0.009). The area under the ROC curve of the final model was 76.5%
(95%Cl: 68.3 to 83.1). In conclusion, the presentation of Ov antibody level, ox-A1AT level, having relative
with CCA and history of raw fish consumption, were associated with PDF. These factors might be useful

for future study to formulate a predictive model.
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Introduction

Cholangiocarcinoma (CCA) is an aggressive
cancer originating from the bile duct epithelium
that is a major public health problem in the
northeastern part of Thailand where the highest
incidence in the world has been reported . CCA
has no specific clinical signs and symptoms, and
no bio- and/or tumor-markers have been defined
during the early disease stage. Usually patients
present to a tertiary care hospital with the
advanced stage of disease for which the prognosis
is very poor. Therefore, the search for potential
early biomarkers and risk biomarkers is urgently
required in order to detect early stage disease and
improve the outcome of treatment, as well as
reduce the incidence of CCA.

The principal mechanisms that govern the
effects of inflammation and immunity leading to
carcinogenesis in liver fluke-associated
cholangiocarcinogenesis are oxidative stress
induced by Opisthorchis viverrini (Ov) infection
with subsequent DNA damage, tissue remodeling,

@3 Some

and the alteration of gene expression
of the molecules involved are change their levels
in cases of opisthorchiasis, PDF and CCA ©)
Chronic injury to the bile duct epithelial cells due
to Ov infection is accompanied by PDF, which is
believed to be one of the key events leading to
CCA. We recently reported the histological
confirmation of PDF from ultrasound diagnosis in
cholangiocarcinoma patients'”. Therefore,
searching for PDF in the risk population using
ultrasonography may be a potentially useful
approach to closely screen and follow up the
at-risk population. Unfortunately, ultrasonography
is still not easily accessible for people in remote

areas. Therefore, the alternative option for

pre-screening the risk group prior to ultrasound
diagnosis by using potential risk biomarkers should
be considered. Unfortunately, no risk biomarkers
have as yet been defined. The present study aims
to identify factors associated with PDF among

villagers at an endemic area of CCA in Thailand.

Methods and materials
Study design and setting

In 2012, we initiated a cross sectional
study in an endemic area for liver fluke infection
in Khon Kaen Province with the objectives to of
screening people at risk of CCA using ultrasonography
and searching for potential risk biomarkers in body
fluids that could reflect the presence of PDF in
the liver. Inclusion criteria were: age 40 years or
more, a family history of CCA, a history of Ov
infection, negative to both hepatitis and cirrhosis,
not pregnant or breast feeding, and residence in
the area throughout the study period. The target
population comprised 2,137 individuals from a
total population of 5,292 (40.4%). Of these 1,094
(51.2%) participated in the study. The life style
factors considered to be of significance for the
development of CCA were consumption of raw
fish (i.e. the likelihood of being infected with Ov),
smoking and alcohol consumption. In addition,
the individual’s gender, Ov egg count if infected,
ELISA for Ov antibody, history of praziquantel
treatment were determined. In addition, the
levels of alkaline phosphatase (ALP), gamma-
glutamyl transpeptidase (GGT) and oxidized alpha-1
antitrypsin (ox-A1AT) were measured. This study
was approved by the Ethics Committee of Khon
Kaen University School of Medicine, Khon Kaen,
Thailand (HE531320).
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Fecal examination

Two grams of feces were weighed and
preserved in 10 ml of 10% formalin in a 15 ml
screw-cap centrifuge tube, labeled, mixed and
kept at room temperature until processing using
the quantitative formalin/ethyl acetate
concentration technique (Elkins et al., 1996). The
presence or absence of eggs was determined and
the intensity of Ov infection was expressed as eggs
per gram of feces (epg) of stool. The identification
of the eggs and egg counts were made using light

microscopy at 10x and 40x magnifications.

Ultrasound criteria

Normal bile ducts are not visible in the
ultrasound of liver parenchyma whereas PDF can
be detected by increasing of periportal echo using
ultrasonography. The term of increased periportal
echo (IPE) that can indicate PDF caused by
thickening of the bile duct wall, which runs along
with the portal vein. The ultrasound criteria and

procedure were described by Chamadol in 2014 .

Blood collection by venipuncture
Approximately 2 ml of blood was collected
in EDTA-coated tubes for hematology, and
approximately 20 ml of whole peripheral blood
was obtained in heparinized tubes for cellular

immunology and liver function tests.

Liver functions tests

According liver function enzyme tests
including alkaline phosphatase (ALP) and Y-glutamyl
aminotransferase (GGT), which can be used to
indicate the abnormality of liver and bile duct.
Thus, ALP and GGTwere performed on serum

samples from patients and controls using an

automated Synchron CX-4 system (Beckman
Coulter, Fullerton, CA) according to the

manufacturer’s instructions.

ELISA

Ov-specific IsG was determined by indirect
avidin-biotin ELISA as described in Sripa and
Kaewkes (Sripa and Kaewkes, 2002). The
concentration of serum ox-A1AT was analyzed by
indirect ELISA as previously described (Jamnongkan
et al,, 2013). Briefly, the plates were coated with
100 pl serum samples at a dilution of 1:100 and
incubated overnight at 4 °C. Then, the wells were
blocked with 5 % BSA for 1 h at 37 °C. After
washing, 100 pl of diluted primary antibody were
added and incubated for 2 h at 37 °C. After
washing, 100 ul of goat anti-mouse IgG-HRP
(Bio-Rad, USA) were added and incubated for 45
min at 37 °C. Then, the wells were washed and
incubated with 100 pl of OPD substrate for 30 min
at room temperature. The reaction was stopped
100 pl of 4 N H2SO4 and measured on an ELISA
reader at the absorbance of 490 nm. Additionally,
the concentration of serum A1AT was determined
by sandwich ELISA using a commercial sandwich
ELISA kit (GenWay Biotech, Inc., USA) according to

the manufacturer’s instructions.

Statistical analysis

Descriptive statistics were used to evaluate
the study. The overall study algorithm was
presented as a Consolidated Standards of Reporting
Trail diagram (CONSORT). The characteristics of
participants were described using frequencies and
percentages for categorical data and the mean,
together with its standard deviation, for continuous

data. To investigate the effects of various factors
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on having the PDF, logistic regression was
performed. Firstly, each factor was explored for
its effect on PDF using logistic regression that
contained one factor at a time. Secondly, the
factos with a p-value of less than 0.2 were entered
to the full logistic regression model. From this,
the factors with p-value of greater than 0.05 were
removed from the model unless it is a known
confounder with an odds ratio (OR) of more than
2 or less than 0.5. Once the final model was
obtained, a receiver-operating characteristics (ROC)
curve was constructed. The area under the ROC
curve and its 95% confidence interval (Cl) were
then estimated. All analyses were performed
using Stata 13 (Stata Corp, College Station, TX).
The significance level was set as P<0.05 and all

statistical tests were two-tailed.

RESULTS
Characteristics of the subjects

During the study period, 139 subjects with
either normal and abnormal ultrasonography
results were randomly selected. These subjects
were predominantly had a mean age of 55.5
(+11.4) years. There were more females than
males (65.5% versus 34.5%). By age groups this
broke down to: 30-39 (4, 2.9%), 40-49 (50, 36.0%),
50-59 (33, 23.7%), 60-69 (30, 21.6%) and 70 or
greater (22, 15.8%). The other baseline

characteristics of the subjects are shown in Table 1.

Table 1 Baseline characteristics of the subjects
presented as number and percentage

unless specified otherwise

Characteristics Number Percent
Age

30 - 39 4 2.9

40 - 49 50 36.0

50 - 59 33 23.7

60 - 69 30 21.6

70 or greater 22 15.8

Mean £SD 555+11.4

Median (Min: Max) 53(34:81)
Sex

Male 48 34.5

Female 91 65.5
Smoking

No 98 71.1

Yes 40 28.9
Alcohol consumption

No 62 453

Yes 75 54.7
Raw fish consumption

No 11 8.0

Yes 126 92.0
Ultrasonography results

Non-PDF 76 54.7

PDF 63 453

Incidence of PDF based on subgroup

Among the study subjects, 63 or 45.3%
(95%Cl: 36.9 to 54.0) were diagnosed as having
PDF by ultrasound (Table 1).

Bivariate and multivariable logistic regressio
Results based on bivariate analysis indicate
that the following factors are statistically

significantly associated with PDF: Ov antibody
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Table 2 Bivariate analysis of factors associated with PDF of the bile duct

Factors Number % PDF  Odds ratio 95%Cl p-value
Age (every 10 year) 139 N/A 1.01 0.75, 1.35 0.965
Sex 0.529
Male 48 a1.7 1
Female 91 ar.3 1.25 0.62, 2.54
Smoking 0.634
No 98 46.9 1
Yes 40 42.5 0.84 0.40, 1.75
Alcohol consumption 0.608
No 62 48.4 1
Yes 75 44.0 0.84 0.43, 1.65
Raw fish consumption 0.061
No 11 72.7 1
Yes 126 a3.7 0.29 0.07, 1.45
Having relative with CCA 0.054
No 104 50.0 1
Yes 35 31.4 0.46 0.20, 1.03
Ever been treated with praziquantel 0.308
No 100 48.0 1
Yes 39 38.5 0.68 0.32, 1.44
Ov Antibody (every 10 unit) 139 N/A 1.08 1.03, 1.14 0.001*
ALP (every 10 units) 131 N/A 1.02 0.89, 1.17 0.080
GGT (every 10 units) 111 N/A 0.98 0.91, 1.00 0.169
Ox-A1AT (every 1 unit) 139 N/A 4.05 1.03, 15.97 0.042*

%

indicating p-value significance at p<0.05

(increase every 10 units) OR= 1.08 (95%
Cl: 1.03 -1.14; p=0.001) and ox-AlAT (increase
every 1 unit) OR= 4.05 (95% ClI: 1.03 -15.97;
p=0.042) as shown in Table 2. Although not
statistically significance of raw fish consumption
having relative with CCA (p=0.054) and raw fish
consumption (0.061), there was a considerable
trend toward significance which suggested to
describe PDF association.

Taking into account other factors, the

multivariable analysis confirmed that PDF is

associated with the significance risk factors such
as ox-AlAT (OR=10.71, 95%Cl: 2.01 to 59.99;
p=0.005), Ov antibody (increase every 10 unit)
(OR=1.14, 95%Cl: 1.05 to 1.22; p=0.001), having a
relative with CCA (OR= 0.25, 95%Cl: 0.09 to 0.71;
p=0.009) and raw fish consumption (OR= 0.23,
95%Cl: 0.05 to 1.08; p=0.062) as shown in Table
3. Therefore, the final predictive model of PDF
incidence was composed of Ov antibody level,
ox-AlAT level, having relative with CCA and raw

fish consumption.
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Table 3 Multivariable analysis of factors associated with PDF of the bile duct

OR OR 95%Cl
Factors Number | % PDF p-value
crude adjusted | OR adjusted
Ov Antibody (every 10 unit) | 139 N/A 1.08 1.14 1.05, 1.22 0.001*
Ox-A1AT (every 1 unit) 139 N/A 4.05 10.71 2.01, 56.99 0.005*
Having relative with CCA 0.009*
No 104 50.0 1 1
Yes 35 314 0.46 0.25 0.09, 0.71
Raw fish consumption 0.062
No 11 72.7 1 1
Yes 126 a3.7 0.29 0.23 0.05, 1.08
“*” indicating p-value significance at p<0.05
Model predictive capability Discussion

The discrimination and calibration properties
of the final model was included ox-A1AT level,
Ov antibody level, having relative with CCA and
raw fish consumption were also tested using ROC
curve analysis. The AUROC curve of this final
model was 0.765 (95%Cl: 68.3 to 83.1). (Figure 1)

1.00

d 0.75

Sensitivit
0.50

0.25

Area under ROC curve = 0.7649

0.00

0.00 0.25 0,75 1.00

il - sopse%ﬂcity

Figure 1 Receiver operating characteristics curve
of the predictive model which are com
posed of presentation of Ov antibody
level, ox-A1AT level, having relative with
CCA and history of raw fish consumption
were associated with PDF incidence (AUC
= 76.5%; 95%Cl of AUC: 68.3 to 83.1)
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The life style factors considered to be
potentially of significance for the development of
CCA were eating raw fish, smoking and alcohol
consumption, as well as the individual’s gender,
positive ELISA for Ov antibodies and history of
praziquantel treatment. In addition, the levels of
ALP, GGT and ox-A1AT were measured. In the
present study, we investigated the potential risk
factors associated the development of PDF, which
is considered to be a significant factor in
cholangiocarcinogenesis. These were: the
consumption of raw fish, ox-A1AT level, Ov anti-
body level and having a relative with CCA.

The habit of eating uncooked freshwater
fish by people who live in the endemic areas of
northeast of Thailand, leads to Ov infection with
its associated prolonged and intense inflammation
of the biliary tract. This can induce the development
of PDF and subsequently increase the risk of
developing CCA®. Even through, this study
showed that consumption raw fish by the subjects
was significantly associated with the development

of PDF, only 8% of subjects did not have a history
275



of eating uncooked fish. After adjustment for
other factors however, it was independently
associated with PDF, and cannot be eliminated
from the multivariate analysis because this would
reduce the odds ratios of the other factors
significantly. This is similar to a previous study that
showed Ov infection was elevated by eating raw
fish in the endemic areas of Thailand, which is a
logical consequence of the transmission pathway®.
Therefore, raw fish consumption causing Ov
infection must be a potential risk factor for
developing PDF associated CCA .

Increasing every 1 unit of ox-A1AT level in
the serum increased the risk of PDF significantly
and this could be used to distinguish healthy
subjects from those with PDF with an odds ratio
of OR=4.05, 95% Cl: 1.03 -15.97; p=0.005 as shown
in Table 2. This is similar to the result found in a
previous study in which a high level of ox-A1AT
was determined to be a risk factor for PDF and
CCA (OR = 140.5 and 22.0; p < 0.001, respectively) .
Moreover, multivariable analysis confirmed that
for every 1 unit of ox-A1AT level increased the risk
of developing PDF increased 10.71-fold (95%Cl:
2.01 to 59.99; p=0.005). Jamnongkan and
co-workers demonstrated that the ox-A1AT level
was higher in OV-infected, PDF and CCA subjects
© Therefore, ox-A1AT is a potential predictor the
risk of Ov-induced PDF that associated CCA.

An increase of 10 units of Ov antibody in
the serum elevated the risk of developing PDF
significantly: OR= 1.08, 95% Cl: 1.03 -1.14; p=0.001
as shown in Table 2. After adjustment for other
factors OR was 1.14, indicating that increasing Ov
antibody levels are associated with PDF. According
to Saichua et al., specific serum IgG to Ov antigen

was significantly elevated in Ov infected subjects

with a high risk of developing Ov-associated CCA ©.
Moreover, Parkin and co-workers reported that Ov
infection as indicated by serum antibodies against
Ov antigen is associated with a 5-fold increase in
the risk of developing CCA “.

Our findings show that having a relative
with CCA was not significantly related to
developing PDF. Although PDF does not directly
cause cancer, it influences the likelihood that CCA
will develop. Eating raw fish in endemic areas of
opisthorchiasis is a tradition that is hard to break
%9 It is also of the transmission route of Ov from
fish to humans setting of a chain reaction that can
lead to PDF and potentially CCA®. Our research
therefore included determining the importance
of having someone in family with a history of
having CCA for the development of PDF in other
family members.

The main strength of this study is that the
risk population, which included all subjects, was
diagnosed to have PDF using ultrasonography. This
method shows the thickening of bile duct due to
fibrosis. However, there is limitation in our study.
Firstly, some subjects did not complete the
questionnaire with respect to smoking, drinking
and raw fish consumption. The second problem
is the small sample size. Even though of the at
risk population in endemic area involves millions
of individuals"”. Based on the CASCAP data,
Ov infection is clearly demonstrated to has
significantly association with PDF 2.

In summary, the predictive model for PDF
presence included Ov antibody level, ox-A1AT
level, having relative with CCA and raw fish
consumption. These risk factors might be useful
for physicians to evaluate the risk of developing

PDF in the Ov endemic area of Thailand. In
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addition, the model might be valuable as practical

approach to identify biomarkers for PDF.
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UNANED
Lsaiilanaznasnidon (Cardiovascular disease; CVD) tWuanugnisidedindudusiug vedanuasUszmelng
Ima;jﬂ’;mmmmsuﬁmﬁ 2 (Type 2 DM; T2DM) ﬁﬂwuquhﬁﬂmé‘amﬁmﬂﬂaﬁﬁﬂﬁﬁmmé’wmwm small dense low
density lipoprotein (sdLDL) Afmnuduiusiunaiialsa CvD uazliunguniminefifinisdiuin cardiovascular risk score
dieuszifiuaundssdelsn CVD nsinwadsdiingusvasiiofinuanuduiusvessedu sdLDL-cholesterol (sdLDL-C)
fu cardiovascular risk score Tugftherumnusiing 2 uazauguaInd (healthy) Tnennsuszanaan sdLDL-C Asgnsinsiiay
ﬂ%'ai’aﬁ waranglaAnwld wagAuial cardiovascular risk score 91NgMIV8Y Framingham risk score, RAMA-EGAT risk score,
SCORE (Systematic coronary risk evaluation) iag QRISK2 (Absolute cardiovascular risk) Tuéhasimejuaz 40 518
NANSANINUTY 8fU sdLDL-C Sanuduiusiu cardiovascular risk score uazaviuneauidsssiolsa cvbD Tu 10 ¥
(10-year cardiovascular risk) fiFnuamanniia 4 goslufiamafediuegrelideddyneata (p-value<0.05) lungquéieeng
1 2 st TnelunguAuaunIng e sdLDL-C dusfusiiu Rama-EGAT risk score waw 10-years RAMA-EGAT risk 1¥iffu 0.5345
ey 0.3407 wagduusiiu Framingham risk score Tugw1euay 10-year Framingham risk Tugane iy 0.5373 uay 0.5373
ogsiiliddiyneadin (o-value<0.05) drunguifiroiunmiusiiaf 2 wusedu sdLDL-C duiudiu cardiovascular risk score
uag 10-years cardiovascular risk 14 4 gnsognlaifitfodndameada (p-value>0.05) uinguitasiuusiiod 2 faauay
sysuthaaludenld (HbALc<79%) wusesu sdLDL-C duiudiu Framingham risk score Tugvidje uag 10-year Framingham
risk Tugvieda winiu 0.7311 uaw 0.7311 egailfeddanneada (p-value<0.05) mﬂmﬁﬁﬂmﬁmﬂléﬁw 50U sdLDL-C @113
Usggnallsauiy cardiovascular risk score Liteusgiiunmnandessiolsa cvb 16 Tnenguenaunmi Tsesu sdLDL-C $amfu
RAMA-EGAT risk score Wiaz 10-years RAMA-EGAT risk daunguiftheuivnusiiad 2 fimuauszduimaldlumands 14z
sdLDL-C $211U Framingham risk score I‘uﬁmﬁﬂ e 10-year Framingham riskIuﬁjwzﬁqLﬁaﬁmﬂsaﬂama@imﬁaim VD e

AdARy : woaRlearUAdNATANrUILILLNN, N1sUTEIIMAT sdLDL-C, Anzwuuaudssdelsaiilauaziasnden,
Tsawvusiian 2

inAnw Uy ln avmeSIenddnlaznsinns AuEmATANITLAVE WINYISEYDULAY
nauivelindin AasinalianswImg Wiveduouwny
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Correlation of small dense low-density lipoprotein cholesterol level

and cardiovascular risk score in type 2 diabetic patient
Apisak Tongsri', Yaovalak Teerajetgul™

Abstract

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in the world including
Thailand. Major risk factors of CVD comprised of hypertension (HT), dyslipidemia and diabetes mellitus (DM).
Dyslipidemia is a complication commonly found in T2DM which affecting low-density lipoprotein (LDL) and
small dense LDL (sdLDL) levels, thus CVD risk assessment by cardiovascular risk score in T2DM patients is
highly recommended. This study aimed to correlate sdLDL cholesterol (sdLDL-C) level and cardiovascular risk
score in type 2 diabetic patients and healthy subjects. Plasma sdLDL-C level was estimated using the
formula established by Srisawasdi P, et al., while the cardiovascular risk score were calculated according to
the formula of Framingham risk score, RAMA-EGAT risk score, SCORE (Systematic coronary risk evaluation) and
QRISK2 (Absolute cardiovascular risk) of T2DM and healthy subjects (n = 40 for each group). The results showed
that estimated sdLDL-C level was significantly related with all of these cardiovascular risk scores and 10-year
cardiovascular risk (p-value<0.05) in both groups. For healthy group, sdLDL-C level was significantly correlated
with Rama-EGAT risk score, 10-years RAMA-EGAT risk, Framingham risk score in men and 10-year Framingham
risk in men with correlation coefficient (r) of 0.5345, 0.3407, 0.5373, and 0.5373, respectively (p-value<0.05),
whereas no significant correlation of sdLDL-C and all of these cardiovascular risk scores and 10-year
cardiovascular risk (p-value>0.05) for T2DM subjects. However, in well-controlled T2DM patients (HbA1c<7%),
the sdLDL-C level was significantly correlated with Framingham risk score in female and 10-year Framingham
risk in female (r= 0.7311 and 0.7311, p-value<0.05). In conclusion, estimation of sdLDL-C level together with
cardiovascular risk score is suitable in assessing the risk for CVD in both healthy subjects and patients with
T2DM,; by using the sdLDL-C level, RAMA-EGAT risk score and 10-year RAMA-EGAT risk in healthy subjects, while
sdLDL-C level, Framingham risk score in female and 10-year Framingham risk in female should be used for

CVD risk assessment in well-controlled T2DM female patients.

Keywords: Small dense low-density lipoprotein cholesterol, Estimated sdLDL-C, Cardiovascular risk

score, Type 2 diabetes
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unin

lsaialanazuasnaiden (Cardiovascular
disease; CVD) Wuanngmsidedindususiue vaslan
Ingesansewdelan (World Health Oreanization;
WHO) Teauiled aa. 2017 ldseydndliidedin
97nlsA CVD §1uau 17.7 aruauseTuazdnidu
Yovay 31 vosmsdeTinanynanmavialan dmiu
Uszimrlngandeyavesdinulouveuazensenans
n3ENTNAsIIREY Aeanudled wa. 25597 wuin
fthouasdeTindelsn CVD fiatunnd Tasdade
domdndenisiialsn CVD fidday ldun ane
AnuAulaings (hypertension; HT) arsglusiuluion
NaUNA (dyslipidemia) vu111U (diabetes mellitus;
DM) msquwé (smoking) AM¥eIU (obesity) uax
nsiusyialsa CVD Tuaseuash dmsulsn DM way
Tsa HT Adutladedesionisiialsa CVD Suwalty
fheuasddsTingiunndiuiu? medssdiun
dossiolsa CvD lugihesinldnanisnsiaynlesiy
(lipid profile) TudendsUsznause rolaanesea
5791 (total cholesterol; TO), lnsnawalse (triglyceride;
TG), maLaawlaiaaiuiaiﬂiﬂiauﬁﬁm’]wmLLu'uqq
(high-density lipoprotein cholesterol; HDL-C) L@y
aotaavesoatulalulusiudiiiainunuiwy usi
(low-density lipoprotein cholesterol; LDL-C) 1ag
\nauives National Cholesterol Education Program,
Adult Treatment Panel Il (NCEP ATP IIl) sjaiunns
Snwnifieanszdu LDL-C iszidunisluaningi
nelyanalsn CvD”

NN1ANYIVDY Koba S et al. (p.f. 2002)
WU small dense low density lipoprotein cholesterol
(sdLDL-C) Tu severe coronary heart disease (CHD)
1A189n71 moderate CHD WagsgAu sdLDL-C
gduusAUANULIINIAaTinues CHD Iaglile
Fuogffusedu LDL-C, HDL-C uaz Apoprotein-B°
WazN15AN®YITOY Nozue S et al. (A.A. 2007) WU
Turgﬂw coronary artery disease (CAD) fifiane
metabolic syndrome (MetS) agilsesiu sdLDL-C &9

ndngulsa CAD filsiflanag Mets warldsesiu
sdLDL-C wename MetS lugtqe CAD 0™

sdLDL tHueynaves LDL Aiflvuwiaidnuas
fiaruvuudunindadianuaiuisalunisunsnd
nilinaeadenwalaf dannuaNnsatunisiuiu LDL
receptor latloy Fevilvlnadeueglunseuadonta
wukazgneendlagdlad1ainsizliniulisieans
oxidative® et sdLDL-C Sy risk marker Al
Ywensialse CVD fifianusumzwaranalingd
LOL-C" M130539inuu1nvedaynia LDL dinnsialag
7% density gradient ultracentrifugation (DGUC)®,
gradient gel electrophoresis (GGE)™, nuclear

[10] Uad
) RS ITHIANTZIUNTILLEN

magnetic resonance (NMR
dwos sdLDL-C A ultracentrifugation usiswani
azlda1msIauIu ﬁsﬁzumusjamﬂ LATIIATLNS
el Bufitenlunisnsram sdLDL-C WeuUsunas uas
Tianusndunldluiesu fURnisiag luled lud
A.A. 2003 Hirano T et al"™ lgAnwisnsildlunns
M5191A58AU sdLDL-C Tudsulaunisannznau
lalulushunae heparin magnesium lagaqula
puvUIzUTENaUMY sdLDL-C ag HDL-C uwdvinnis
as199n TC waz HDL-C luthladiuuuuasiien TC
auseAT HDL-C aglamn sdLDL-C witheidu me/dL
mounlu U A 2011 Ito Y et al™ lawmunisnns
»573 sdLDL-C lngn$4i38n71 a novel homogenous
assay l¥#ann1s homogenous enzymatic
colorimetric wsaldanelunisnsiainaaedsasad
s FedinnsAnwiionngaslunisuszanaen
sdLDL-C Unun1305293ntnunse 1ng SrisawasdiP et
al™aAnwinisuszanua sdLDL-C 21nNan15n539
galusuylulud a.a. 2011 Taglde non HOL-C uaz
a1 LDL-C filsianiznsnsainlaenss (direct LDL-C
dLDL-C) uagiiléannisnisduia (calculated LDL-G;
cLDL-0) $afilagldgnasuantall

sdLDL-C (mg/dL) = 0.580 (non-HDL-C) +
0.407 (dLDL-C) - 0.719 (cLDL-C) - 12.05
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AUaelsn DM uazlsa HT Wungudmuneg
voan15UsIfiuaudssolsn CvD Tagld
cardiovascular risk score YaAUNTaATEAU TC, TG,
LDL-C uazifissysiu HOL-CM ms@nwindatnenis
NIUANNEUNUTVDI58AU sdLDL-C fiu cardiovascular
risk score Tugfeiumueiail 2 (Type 2 DM;
T2DM) squL"fJuﬂfcjaJLﬂmmmam'ﬁﬂimﬁuﬂmL?im
folsa CVD lneseau sdLDL-C aglanisuszaieumn
NGATUBY Srisawasdi P et al. wagn1sAIWIn
cardiovascular risk score #ifleld fie Framingham
risk score, Rama-EGAT risk score LLazLLUUEdJ‘u"] laun
SCORE (Systematic coronary risk evaluation)

LAy QRISK2 (Absolute cardiovascular risk)

nguaI9819 lakd nauAuguAINALazngy
Q’ﬂwhmmmwmﬁmﬁ 2 fiSuusnsiilsanenuia
USTUE SEMINuAuLYIEY WA, 2560 D3R
WeANAN WA, 2560 nauFeg1say 40 efiddoya
91y wwAndn daugs dadlunanie duseuien
ANNAUlan Uizi’amiquwéuazmiﬁmL.Laaﬂaaaé
Useinisinemsenisiasuenanaiiudulaings
Useianisiasuenanludiu wagkansianiies o
n13 LA fasting plasma glucose (FPG), blood urea
nitrogen (BUN), creatinine (Cr), estimated glomerular
filtration rate (eGFR), uric acid (uric), TC, TG, HDL-C,
LDL-C, alkaline phosphatase (ALP), aspartate
aminotransferase (AST), alanine aminotransferase
(ALT)

38n15Anw1 tdunisanweludraudn
(prospective study) laglasunissusesainamy
N331N15938555UM I Ty uInenduveuwiu
dlofuil 10 FwrAn w.a. 2560 1avdl: HE602032
Tneinansia lipid profile anUszunauAl sdLDL-C
MEgnsves Srisawasdi P et al."” sdLDL-C (mg/dL)
= 0.580 (non-HDL-C)+ 0.407 (dLDL-C) - 0.719
(cLDL-C) - 12.05 wagA U cardiovascular risk

score 31NgAIVBI Framingham risk score,
Rama-EGAT risk score, SCORE (Systematic coronary
risk evaluation) wag QRISK2 (Absolute cardiovascular
risk) @193U Framingham risk score in1suen risk
. <
point U male wag female
a ¢ v v & D w X
N3 ATIziveya wusteyalu 3 nau el
NANAUEUANA NaUEUIBUIMIUYTEeT 2 NinuAy
anale (well-controlled T2DM; HbA1c<7%) was
v a A ~ H %
nque Urgiuvnuaile i 2 Aauauinalile
(uncontrolled T2DM; HbA1c>7%) wazslSguLigu
%’a;&aumﬂmwdwmjﬂ%aﬁa Fisher’s Extact test
Wiguilsuanuuanaavestayanaiiiedddaia
Mann-Whitney test wagAuduiusvey sdLDL-C
fiu cardiovascular risk score 19@@i# Spearman Rank
test

HaNISANYI

nauiegsianua 80 318 wiadungueu
gun i (healthy) 40 518 uagngueUlsluininy
) (Type 2 diabetes mellitus; T2DM) 971U
40 519 Teyavhlunuin nguithelu e 2
fiony thviin dflinanie duseulen nssudssnny
gnanAuuladinuazNssuUsEmMuean i gandn
nguAuavnIndeg1elidedrdgyn1eadia (p<0.05)
(3797 1) uaznansIIaviesU iR sNUITungy
Frheiumnuviadi 2 fseu FPG, BUN, Cr, Uric, TC,
TG, cLDL-C, dLDL-C, non-HDL-C, TC/HDL-C ratio,
ALP (gnidu AST, ALT) H1ANg9NIINGUAUGUAINA
pg9lved Ay 9ata (p<0.05) wazA1 eGFR uwag
seAu HDL-C wulumemssiudnude Tungquedae
wivnueiedl 2 SAvdniinguauauaiwiedidl
SfudAyn19adn (p<0.05) (A1519d 2)

defiansunlungufUasiuimiuiad 2
mun1seuAuszduinaludenlasfinrsananegg
HbA1c auaAulsAUIITULsUsEnalne™ LU
1 2 nuteil ngutmuauszdutiemald (HbALc<79%)
$1uru 18 918 waznguiiauausedutianalald
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(HbA1Cc>7%) 313U 22 au wudlungudUisumny
¥iafl 2 Ve 2 nqu Tony dwiin fdiiname uas
WUTOULDY ganinnauAuaunniegeiltaddgymig
aii (p<0.05) WansIAINIeIUURN1TNUIINGY
fuhsiuwmuniiedl 2 Anauausgduinniald fsed
FPG, BUN, Cr, Uric Uag ALP ganinauAuguaIng
oehafitfudAymaeaiia (p<0.05) M eGFR fndngy
AUAUNINRoE 19 lItdAYN1NEdR (p<0.05) dnsu
nauiimuauszduimalalldwuinsedu FPG, BUN,
Cr, TC, TG, cLDL-C, dLDL-C, non-HDL-C, TC/HDL-C
ratio, Wag ALP (8nviu Uric, AST, ALT) geninnguau
guAMApgslTudANeEDf (p<0.05) daum eGFR
warszdu HOL-C wulunamssdudude Sersniy
nauAuguANAsEaiidyd Ay eatia (p<0.05) uag
Fofinnsanszrienguiithsiuvueied 2 4 2
naw wuilunguienuaussdutimald fsedu FPG,
HbA1c, TG, non-HDL-C, TC/HDL-C ratio sndnngs
finuauszdutianaldldegaddeddymisadn
(p<0.05) warszsiu HDL-C Tunguiauauszdutiina

o w

Iggeninguitaauaussiuinalaildogaditeddy
N9ENA (p<0.05) (9747 2)

HAN13ANYI5¥AU sdLDL-C wulinguau
gunA nguEthei v uengl 2 ngufirauaNsziy
13’1@?alﬁu,azﬂﬁjuﬁﬂw@mzﬁuﬁ’]mawﬁ Tamnans
Wi 24, 30.5, 27 way 33 me/dL Tneiivieendaus
9-33, 15-68, 15-43 Waz 23-68 meg/dL ANENU
Taenuinguithsiumueiail 2 Arsuauszdu
naluld fie1 sdLDL-C gandinguaugunind
agafitfudfuneadn (p<0.001) wasiilanFouiiiey
Tunguifthewmiuviiadl 2 wuiinguiiauausesu
thaalalldfien sdLDL-C gandnguitauguszdy
dhaalsegaiitedfuneada (0<0.05) (15197 2)

Kan1sANYIAIATULLAIILAsIselsATIl
uaznamLaen (Cardiovascular risk score) wWuin
Rama-EGAT, Total Framingham, Framingham in
male Uag Framingham in female lunguUae

a d‘ a1 1 1 a 1 a
bUIINUYUAN 2 mmqmamqmu@mmwmmm

UedAtyneadia (p<0.0001) wagnuInguEeu
wnuriei 2 W 2 nau A1 Cardiovascular risk
score FANANIUNAUFINIINGUAUFUAINADE 193]
HodAgyn1eada (p<0.05) 7 2 g LLaSWUj'}ﬂﬁjmﬁl
muqmz@fmﬁ"j’lm’miﬁmzﬂ&jmﬁmuamzé’uﬁwma
1ail¢ A1 Cardiovascular risk score flanaIw19AY
upnasiuegelilidudAeyn1eana (0>0.05) dusu
AvuIeAUEsselse CVD Ty 10 I (10-years
cardiovascular risk) Wua1 10-year cardiovascular
risk T Rama-EGAT, Total Framingham, Framingham
in male, Framingham in female, SCORE ez QRISK2
Tunguitheumuviiadl 2 fAgeninnguauguam
fegraliledfyneatia (p<0.001) Warngustheun
wuiad 2 719 2 n&y 1A 10-year cardiovascular
risk ganInguanavAnfeg1eldedAynieais
(p<0.05) waznuinguiimuaussduthmalduagngu
ﬁmuquazéﬁ’uﬁwmaﬁlﬁ A1 10-year cardiovascular
risk Taluanenafun1aadi (p>0.05) (1574l 3)
NANTSANYIAUFURUSUDITEAU sdLDL-C
flu Cardiovascular risk score Wwag 10-years
cardiovascular riskiundmﬁaaéwﬁwm WUITLAU
sdLDL-C fmnudusiusiu cardiovascular risk score
wag 10-year cardiovascular risk lufieimafeanu
98 NUTAAYNNEDA (p<0.05) Inedinudniusiu
RAMA-EGAT risk score 1nflan 11fy 0.5321
(p<0.001) WaLAMNFURUSAU 10-year RAMA-EGAT
risk WU 0.4829 (p<0.001) waglunaumuaunIng
WUIN9EAU sdLDL-C fmnudunusiu RAMA-EGAT
risk score wag 10-years RAMA-EGAT risk WinAu
0.5345 uag 0.3407 g NUdudAyNNads (p<0.05)
wazdmuduAusAy Framingham risk score in
maletlag 10-year Framingham risk in male W11y
0.5373 uag 0.5373 agNldudRyneads (p<0.05)
Tunguitheiumnuniindl 2 wudisedu sdLDL-C
fiAuduiusiu Cardiovascular risk score Wag
10-years Cardiovascular risk lailana1aiun1eaiia
(p>0.05) LLaﬂumjmﬁmuqmzﬁuﬁﬂmaiéfwudﬁgéﬁ’u
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sdLDL-C fauduwusiu Framingham risk score in -+ 58131952610 sdLDL-C Sannudisiusiu Cardiovascular
female Wag 10-year Framingham risk in female

me am e fisk score Wag 10-years Cardiovascular risk Laiianmng
Wnu 0.7311 wag 0.7311 YNWUUYAIAYNINANH

L Ly ) oL Munaadd (p>0.05) (A5 4)
(p< 0.05) usnemuAseAvEalld wuALFTUS

M13197 1 ToyaiugIurenguiieg

p-value
Characteristics Healthy T2DM ConT2DM UncT2DM Healthy- Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM UncT2DM UncT2DM
Age, year 43.0 58.0 61.0 56.5
) <0.001 <0.001 <0.001 0.0584
(min, max) (35,55) (35,77) (35,77) (35,72)
Gender, number (%) 1.000 0.385 0.583 0.194
- Male 14(35.0) 15(37.5) 9(50) 6(27.3)
- Female 26(65.0) 25(62.5) 9(50) 16(72.7)
Current smoking,
number (%) 0.359 0.225 0.285 1.000
- No smoking 39(97.5) 36(90.0) 16(88.9) 20(90.9)
- Smoking 1(2.5) 4(10.0) 2(11.1) 2(9.1)
Alcohol drinking,
number (%) 0.263 0.581 0.174 0.673
- No drinking 38(95.0) 34(85.0) 16(88.9) 18(81.8)
- drinking 2(5.0) 6(15.0) 2(11.1) 4(18.2)
Antihypertensive
drug, number (%) <0.001 <0.001 <0.001 1.000
-No 40(100) 12(30.0) 5(27.8) 7(31.8)
- Yes 0(0) 28(70.0) 13(72.2) 15(68.2)
Lipid-lowering
drugs. number (%) <0.001 <0.001 <0.001 0.155
- No 40(100) 5(12.5) 4 22.2) 1(4.5)
- Yes 0(0) 35(87.5) 14( 77.8) 21(95.5)
Body weight, Kg 62.5 68.0 63.5 69.0
0.003 0.027 0.011 0.838
(min, max) (37,78) (46,91) (52,84) (46,91)
Height, cm 158.5 158.0 159.5 156.5
0.791 0.533 0.341 0.164
(min, max) (147,178) (145,174) (148,171) (145,174)
BMI, kg/m’ 24.0 26.5 25.0 28.0
<0.001 0.009 0.002 0.444
(min, max) (16,30) (21,36) (22,33) (21,36)
Waist, cm 81.5 94.0 94.5 92.0
<0.001 <0.001 0.001 0.935
(min, max) (62,101) (72,119) (72,107) (72,119)
SBP, mmHg 123.5 131.5 131.5 130.0
0.062 0.260 0.062 0.568
(min, max) (97,139) (98,160) (102,158) (98,160)
DBP, mmHg 74.5 74.5 68.5 77.5
0.510 0.168 0.842 0.145
(min, max) (50,99) (53,109) (53,86) (60,109)

Foyauastiunanau Number, (%), Toyasieiios uanadu Median (min, max), feyauasiiuldl Fisher’s Extact test, Toyasioiiodly
Mann-Whitney test, p-value<0.05 kansindianuunneseg1aiitedfsy, ConT2DM-well-controlled T2DM (HbA1c<7%), UncT2DM-
uncontrolled T2DM(HbA1c>7%),Body Mass Index-BMI, SBP-systolic blood pressure, DBP-diastolic blood pressure
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M13197 2 WHaRTIANIeiRUURNTVRINENAIBENS

p-value
Parameters Healthy T2DM ConT2DM | UncT2DM Healthy - Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM UncT2DM UncT2DM
FPG, meg/dL 83 139 128.5 166
<0.001 <0.001 <0.001 0.001
(min, max) (69,109) (85,331) (85,262) (106,331)
HbA1c,% ND ND 6.3 8.4
NA NA NA <0.001
(min, max) (5.4,6.8) (7,12.5)
BUN, mg/dL 11 14 12 14.5
<0.001 0.021 <0.001 0.452
(min, max) (6,21) (9,89) (9,44) (9,89)
0.78 0.96 0.93 0.99
Cr, meg/dL <0.001 0.001 <0.001 0.935
(0.64,1.14) | (0.68,6.22) | (0.70,2.68) | (0.68,6.22)
eGFR, mU/min/1.73° 101.5 69 73 68.5
<0.001 <0.001 <0.001 0.870
(min, max) (76,118) (5,111) (18,111) (5,107)
Uric acid, meg/dL 54 6.0 6.7 59
0.001 0.0091 0.096 0.422
(min, max) (3.3,10) (3.1,11.7) (3.2,11.3) (3.1,11.7)
ALP, U/L 53.5 72.5 75 71.5
0.001 <0.001 0.002 0.724
(min, max) (34,85) (26,161) (48,146) (26,161)
AST, U/L 20.5 19.5 215 18
0.657 0.195 0.648 0.060
(min, max) (7,74) (12,127) (17,127) (12,76)
TC, mg/dL 162.5 168.5 166 177.5
0.027 0.317 0.012 0.165
(min, max) (108,188) (123,279) (123,200) (137,279)
ALT, U/L 21.5 21.5 255 20.5
0.640 0.236 0.746 0.161
(min, max) (6,62) (11,63) (12,53) (11,63)
TG, mg/dL 109 125 94.5 145.5
0.006 0.591 <0.001 <0.001
(min, max) (56,185) (74,354) (74,243) (95,354)
HDL-C, mg/dL 53.5 a5 ar a2
0.001 0.1728 0.001 0.0191
(min, max) (38,82) (25,81) (37,81) (25,80)
cLDL-C, mg/dL 84.5 94 86 94.5
0.040 0.501 0.011 0.170
(min, max) (35,116) (58,192) (61,137) (58,192)
dLDL-C, meg/dL 88.5 96 91 99.5
0.033 0.373 0.013 0.253
(min, max) (35,119) (66,195) (66,148) (66,195)
non-HDL-C, mg/dL 105 119 110.5 129
<0.001 0.313 <0.001 0.007
(min, max) (54,133) (80,240) (80,156) (102,240)
3.0 3.7 3.1 3.9
TC/HDL-C ratio 0.001 0.263 <0.001 0.003
(2,4.5) (2.3,7.2) (2.3,4.5) (2.6,7.2)
sdLDL-C, mg/dL 24 30.5 27 33
<0.001 0.172 <0.001 0.006
(min, max) (8,33) (15,68) (15,43) (23,68)

Foyauasiuuanadu Number, (%), doyasioiilos uanadu Median (min, max), feyauasiiuld Fisher’s Extact test, foyasiordodld
Mann-Whitney test, p-value<0.05 wansindinnnuunnased19iitedAsy, ConT2DM-well-controlled T2DM (HbA1c<7%), UncT2DM-
uncontrolled T2DM (HbA1c>7%), FPG-fasting plasma glucose, BUN-blood urea nitrogen, Cr-creatinine, TC- total cholesterol,
TG- triglyceride, HDL-C : high density lipoprotein cholesterol, cLDL-C calculated low density lipoprotein cholesterol, dLDL-C :
direct low-density lipoprotein cholesterol, sdLDL-C: small dense low-density lipoprotein cholesterol, ALP- alkaline phosphatase,

AST-aspartate aminotransferase, ALT-alanine aminotransferase
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M13197 3 Cardiovascular risk score Wag 10-years cardiovascular risk lungusaaeg

p-value
Characteristics Healthy T2DM ConT2DM | UncT2DM | Healthy- Healthy- Healthy- ConT2DM-
(n=40) (n=40) (n=18) (n=22) T2DM ConT2DM | UncT2DM UncT2DM
Cardiovascular risk score
(-1) 4 4.5 4
Rama-EGAT <0.001 <0.001 <0.001 0.662
(-7),5) ((-2),11) ((-2),9) ((-1,11)
3 16 16 15.5
Total Framingham <0.001 <0.001 <0.001 0.763
1,11 (3,23) (3,22) (7,23)
5 16 16 15
Framingham in male* <0.001 <0.001 0.001 0.473
(11D (9,22) (9,22) (9,18)
2.5 16 16 17
Framingham in female* <0.001 0.001 <0.001 0.955
-0,7 (3,23) (3,22) (7,23)
10-year cardiovascular risk (%)
2.0 7.0 7.5 7.0
Rama-EGAT <0.001 <0.001 <0.001 0.642
(2,8) (2,31) (2,20) (2,31)
24 21.5 20.1 215
Total Framingham <0.001 <0.001 <0.001 0.445
(1,11.2) (2,30) (2,30) (3.9,30)
3.9 253 253 21.6
Framingham in male* <0.001 <0.001 0.001 0.627
(1.9,11.2) (7.9,30.0) (7.9,30) (7.9,30)
1.9 159 159 18.7
Framingham in female* <0.001 0.001 <0.001 0.977
(1,3.9) (2,30) (2,30) (3.9,30)
0.0 2.0 2.0 2.0
SCORE** <0.001 <0.001 <0.001 0.306
0,2) 0,9 0,9 0,9)
1.2 15.6 16.6 15.1
QRISK2** <0.001 <0.001 <0.001 0.505
(0.3,6.7) (1.4,62.6) (1.6,41.4) (1.4,62.6)

Foyauasiuuanadu Number, (%), Toyasiaios uanadu Median (min, max), fegauastiuldf Fisher's Exact test, doyasioiiiodld
Mann-Whitney test, p-value<0.05 wansiniauuanasoesiltisdfgy, ConT2DM-well-controlled T2DM (HbA1c<7%), UncT2DM-
Uncontrolled T2DM(HbA1c>7%), *Framingham risk score fnswen risk point 19U male way female, **SCORE way QRISK2 Huan
NaLan1e 10-year cardiovascular risk (%)
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A15719% 4 ANuFURUSIes sdLDL-C A Cardiovascular risk score Way 10-years cardiovascular risk

Framingham in female*

(0.002) (n=51)

(0.654) (n=26)

(0.160) (n=25)

(0.025) (n=9)

r, (p-value)
Parameters Healthy T2DM ConT2DM UncT2DM
Total (n=80)
(n=40) (n=40) (n=18) (n=22)
Cardiovascular risk score
0.532 0.535 0.225 0.347 0.169
Rama-EGAT
(<0.001) (<0.001) (0.1625) (0.159) (0.453)
0.433 0.040 0.107 0.378 -0.040
Total Framingham
(<0.001) (0.809) (0.511) (0.122) (0.861)
0.432, 0.537, -0.337, -0.084, -0.564,
Framingham in male*
(0.019) (n=29) (0.048) (n=14) (0.220) (n=15) (0.831) (n=9) (0.244) (n=6)
0.433, -0.092, 0.290, 0.731, 0.092,

(0.735) (n=16)

10-years cardiovascular risk (%)

0.483 0.341 0.218 0.347 0.155
Rama-EGAT
(<0.001) (0.031) (0.176) (0.159) (0.490)
0.423 0.003 0.121 0.353 0.027
Total Framingham
(0.001) (0.987) (0.457) (0.151) (0.904)
0.447, 0.537, -0.314, 0.000, -0.564,
Framingham in male*
(0.015) (n=29) | (0.048) (n=14) (0.254) (n=15) (1.000) (n=9) (0.244) (n=6)
0.436, -0.082, 0.289, 0.731, 0.092,
Framingham in female*
(0.001) (n=51) | (0.691) (n=26) (0.161) (n=25) (0.025) (n=9) (0.735) (n=16)
0.347 0.113 0.026 0.202 -0.021
SCORE**
(0.002) (0.488) (0.876) (0.422) (0.925)
0.348 -0.061 -0.066 -0.013 -0.031
QRISK2**
(0.002) (0.711) (0.687) (0.958) (0.891)

nadoulneada Spearman Rank correlation, p-value<0.05 wansindanuduiuseensitded1dsy, ConT2DM-Controlled T2DM,

UncT2DM-Uncontrolled T2DM, *Framingham risk score $in1suen risk point I male wag female, **SCORE uay QRISK2 fluana

Nawawy 10-year cardiovascular risk (%)

a7UuazdTalnanIsAne
31NN1TNAFDUNIINTEINAIVR VYA Y
wiazngusiegnudn Yeyadulnafiniinszanes
wuulsiun@ (non-normal distribution) satfulunis
Aasevdeyaddddatfnuulaisaininiiined
(nonparametric analysis)
foyamlvesnguiions nuin ngugiae
Wi 2 il dafinanmeuasduseuien
gandnguAnav nAegelitisdAyneaiia (p<0.05)
Fadimsgnguvasivmusiindl 2 feudungu
Metabolic Syndrome fifimulaiaunalunisiu
U3EN1181915 ATHINAIYEIT0IMSUAEN15 Y

wEuresime vhlkinsarauvoniiniauaz
TosiuludenuazoToaza1e) 989319118 Inglaned
lagiuazanuinuntdvostaznislugosiasyinli
9IUAINN (obesity)

foyanansrameiosjoinis (1seil 2)
wud ngutewIuYied 2 Seedu TG gelu uay
HDL-C anaaillenfSouiisuiuauguamd dadugy
wuvsziulviuludeniaunAivinliAnandnvmy
vodbaluusAufifiarnumuiniusdi (low density
lipoprotein; LDL) wia small dense LDL (sdLDL)
Faflmnudustus funisiinlsa CvD ¥inlsiUae
v usiadl 2 Tenaialsa coronary heart dis-

ease (CHD) wuIuUanNUNR 2-4 ™"
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Han1stUSeuLisuseau sdLDL-C lunay

Y ' a i A A A
Mg (A3199 2) nunnauUlglumvueiiag 2
fifgandnguaugunnaeg 19T Ay neaia
[median (min,max): 30.5 (15,68) vs 24 (8,33),
p<0.001)] Beaonnapsiunan1sAny1ves Boonmak
N et al. (A.#.2015)"" imusgau sdLDL-C iUswanm
Alaludenvasauguaing gUiesiuimiuyiai 2
wazUreadnusulafingsdl meanEsD winfy
20.2%5.8, 34.7+16.4 war 35.8%111.8 mg/dL
MU lneseau sdLDL-C lafgvaanguivieiun
wiuviledl 2 wavdUlrsanudulaningadanganin

U a 1 a o o U aa

NANAUAVNINADY NUUEIAYNINEDA (p<0.001) Lae
WalUTeuiieuseiu sdLDL-C lunguiUlsiumny
yiladl 2 NAuausEAvdnaludenls (HbAlc<?)
waznquiimuAnsyauinaludenlyld (HbAlc>7)
WUIHSEAUSALDL-C WinAU 27 way 33 me/dL
o o d! ! Ql‘ (% Soj I M v
MudIRU Fenquitatuauseaudinaluiienllle
fisgAu sdLDL-C gandnnguilmuauszaudiniala
agalidedrAgyneata (p=0.006) FeaenAapINU
N13An®1ves Namrata BK et al.(A.m.2015)™ finudn
ey sdLDL-C lunquitisiuimanuaiiail 2 Sy
lsaaudulafingadl HbA1c>6.5% AA1genIn
AUheuvIwiledl 2 sauiulsanuiulafingeidl
HbA1c<6.5% agailtudAgy (p<0.02) Wafiasa
Tungusiegamismun wuhnguethelumnuyliag 2
euausEaudnals dsedu sdLDL-C IndlAuengy

a o & I3 P a A
AUATNINGA YNUDILUWNTIZRUIUINIUBUAN 2
drulugazinnzlviudaUn@denassuuseniue,
LY d‘ U LY I 2/ L3 a
anluduitemuauseauliuludenlvieglunaeiuni
FenquilaruausEAULInIalAa1113aAIUANTEAY
TuulviegnausiindiAesiundunuaunmala wesedu
TG luidendn dudazads ViDL @ TG 1Ju
sdusznauldlosas egn HL gewaatey TG uld
sdLDL Fevilusgau sdLDL-C luidenlndifesiu

NANAUAVNING

. : .

NaN13AN®YIAT cardiovascular risk score
Tungusiegne (@15197 3) wuitRama-EGAT, Total
Framingham, Framingham in male L& Framingham
in female TungudUlsiumusiia? 2 fdA1gena

1 a 1 a v o U aa
NANAUAVNINADY WUUYEIAYNINEDA (p<0.001) hae
Idl a U Vo a d‘ :’I 1
WieisanlunduiUlgiumvauailan 2 s 2 ngu
Anudn cardiovascular risk score flananid1edy
fifgandinguauguanfeg 19litud Ay n1eaia
(p-<0.05) N1 2 ngu Faildnduves cardiovascular
risk score TunguUagiumvueiiag 2 asndinguau
guarnaUsEu 3-5 i dmsuan 10-year
cardiovascular risk lungufiagng (A13199 3) wui
Rama-EGAT, Total Framingham, Framingham in
male, Framingham in female, SCORE iag QRISK2
TundugUasiunmnurilad 2 SArgendnguauaunn
a I a @ o @ aa -d! ¥ U
ADYNUUYEIAYN DR (0<0.001) BIFDAARDINU
N135AN®109 Namrata BK et al.(A./.2015)" finuin
30-year Framingham risk score lungugtieiuininu
wilahl 2 Swwdulsannusuladingiraaniingudvae
wwwiled 2 Nldiilsaauiulaiings, fuaelsa
ANusulaingIwarnauAuguAINAeg 19l T d Ay
n19@dii (p=0.001) wazilefarsanlungugUae
a A & 1 < |

WAMIUYEAN 2 V9 2 ngu Anudn 10-year
cardiovascular risk fana139199U AA1geNIINGUAY

a 1 a v o W aa ! U
AVNINABENUUYANNYNNEDNG (p<0.05) 1FUNUY

d‘ a U 1 1 1

WeAatd udndaunuaimn 10-year
RAMA-EGAT risk @1 10-year Framingham risk @1
10-year SCORE risk kagA1 10-year QRISK2 TugfUae
wanuviled 2 gandnlunguauavninfiaged
Hpdfgy Taesiaindu 4, 9, 2 way 13 auaIau
(p<0.001) Daudn15AUIUAT 10-year SCORE risk
arlihYadeidss DM Jadunquinegaildlunisive
Al anlglunismaipziuuAIEse (Risk Point)
Agwilen 10-year SCORE risk TugUaeiuiminu
wilail 2 aandnquanguamfeg1situddgneaia
(p<0.001) NIUNITANMUIUAIMIUIEANULEDIADLIA
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VD T 10 Y 99via 4 gwis wandliifiuingtheiummny
vilai 2 flomaidesiioziinlsn CVD geniilunguny
guamAegaiifudAgynieadia (p<0.001)
HANTSANYIANUFURUSUDITEAU sdLDL-C
U cardiovascular risk score (@574t 4) lnungu
fogevienun WUIsERU sdLDL-C flaruduiussu
cardiovascular risk score lag 10-year cardiovascular
risk TuiAnIgAeIiueENHTYE1AYN9EDR (p<0.05)
Tnoflnuduiusiu RAMA-EGAT mnfiga iy
0.5321 (p<0.001) TunquAUAUAIMNANUINTEAY
sdLDL-C fianudusiusiu RAMA-EGAT risk score ua
10-years RAMA-EGAT risk M1AU 0.5345 wag 0.3407
9819 ltdAYNINERR (0<0.001 Uaz p=0.031 Ay

o

a161u) uay RAMA-EGAT risk score tlunuuuseiiiu
fladrBuanuszrinsineuazansnlidansonaa
AuguamAioUsziiulonadossiolsa CVD I way
5%AU sdLDL-C fimudususiu Framingham risk
score for male uag 10-year Framingham risk for
male Wi1AU 0.5373 way 0.5373 ageildsdiAsy
N9ER (p=0.048 Az p=0.048 MuEIRU)
AOARARINUNIIANYIUBY Namrata BK et al. (A.a.
2015)" fidnwlungustegnsdiuan 144 519 uazmy
50U sdLDL-C duWusiu 30-year Framingham risk
(r = 0.62, p=0.02)

dwdunguitrsiumniusiied 2 firuau
ihaaldlaeamsmands @nseld Framingham
risk score in female titeUsuiu 10-year Framingham
risk in female (%) salsA CVD 19 twsizAn
cardiovascular risk score @ﬁﬂd?ﬂﬁjmwuqmmwa
Uszan 8 W wazdsanansnldseiu sdLDL-C sauAiu
Framingham risk score in female Ihilosarnnudn
5¥AU sdLDL-C fimnuduiusiu Framingham risk
score in female Wag 10-year Framingham risk in
female (%) LUV strong WU 0.731 agailidudAgy
NEDR (p=0.025) Hidenaaziiiosan Framingham
risk score WUIAIATLUUAIINLELY (Risk Point)

Juwie (male) Aundls (female) Tnafitladeides (risk

factor) 1@u TC, BP way DM Tunausissausienny
Inulugndadrnziuunnudegainiiludie way
Wetunlsauiu sdLDL-C Fadutladeidsanining

o

Fuwusnun1sinlsa CVD aae wlatunldsiunu
Jsrnnseslonmadssnalsn CVD luwangslannan
LAY ﬁqﬁmiﬁwmiﬁﬂﬂ:ﬂLﬂmaﬂuﬂéuﬂi“ﬂnm

"\]WU'JU‘VTM'WﬂGUULWEJImWUEJMﬁVlMGUEJﬁiﬂVWI@L"i]‘LJlI’]ﬂEN

Re

off Luaqmﬂmiﬂﬂmuﬂaum’mmﬁ“muu’]malmlm
HIMUUWANGNUDY (n=9)

AnAnssuUsENIA
YDUVBUNTEAMH D1UINITLTINIUIAYTINY

Y
'
=

fougnlilddoyatiion1sdnuiide vouqu
ovaasiasynyinuiidisaulasenisaurinlifenide
afaildnsaqaadluded warveuquamzivaia
Msunng 1mAnerdeveuunu fatuayuauyssunn
Tun193dy
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g9e1y 3BN1sAnen: vinsAnwiluggeengavn1ng eng 60 YTl 91uau 20 918 (1ekdy 67.30 + 5.58 U)
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onanastasaaldsunsnageunLannsalunsmsluiEuuudaie v aun (Eye-opened OLSB
test) WazyandumM (Eye-closed OLSB test) wionfuiufinteyansdiumdndlunisindoudivesgagudnans
snavesd v 3 iemneendes Kinect uaslusunsuiiauntu vhnsmadeuviavan 2 asa laen1seaen
i 2 adadl szovviaveanIsTngn 1 &Uavi 198 Intraclass correlation coefficients (cc, ) \fioTiAszat
mnudeielunsnaaaush (test-retest reliability) Tnefmunsssutiuddymeadng p < 0.05 nanisAnen:
autfeferesnimaasudlunisianisadeuiivesgagudnarsnavessifiune neaauANAIINGD
lTunsmsefunwdun Eye-opened OLSB test wavvazadun Eye-closed OLSB test 11 3 fifivns aglusyay
7l (good reliability) lnedien ICC, ogszwing 0.75 - 0.87 agu: mMyinnsiadouiiveagaguinatnavesdiin
YauznadouUANasaluMIMssTIluBuuu i afaluggeenmendes Kinect $amfulusunsudiiam
Judunsiaiifinnuindete aunsouldvauwmugunsaiinduifsaundd
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Test-retest reliability of kinematics assessment of body center

of mass sway by Kinect-Based Exergames device in older adults

Weerasak Tapanya*, Pacharee Manoy, Noppharath Sangkarit

Abstract

Background and Objective: The main cause of falling in older adults is decreasing of physical
activity that affects physical abilities especially balance. Therefore, the selection of appropriated and
effective assessment for assessing of balance ability in older adults could reduce risks and prevent of
falling. The purpose of this study was to define the test-retest reliability of kinematics assessment of
center of mass (COM) sway using Kinect-Based Exergames device in older adults. Methods: Twenty older
adults who aged more than 60 years (mean age was 67.30 + 5.58 years) were instructed to performed
balance performance by Eye-opened one-leg standing balance test (Eye-opened OLSB) and Eye-closed
one-leg standing balance test (Eye-closed OLSB). While, the COM sway in 3 directions were evaluated
by Kinect and developed software. The testing was two trials with 1-week resting period. The Intraclass
correlation coefficients (ICCM) was used to explore test-retest reliability and significant levels were set
at p < 0.05. Results: The results showed that test-retest reliability of COM sway during Eye-opened
OLSB and Eye-closed OLSB testing was good reliability (ICCBJ were between 0.75-0.87). Conclusion: The
kinematics assessment of center of mass (COM) sway during OLSB testing which were evaluated by
Kinect and developed software was reliable assessment and can be used to replace other expensive

measuring devices.

Keywords: Reliability, Balance ability, Center of Mass (COM) sway, Elderly, Kinect
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Polymorphisms in UGT1A1 gene in thalassemic children
with or without gallstone at Srinagarind Hospital
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Abstract

The prevalence of gallstone in Northeast Thailand has been reported to be 20.0%. There
are many factors involved in gallstone formation including sex, age, enzyme deficiency and increased
hemolysis condition such as thalassemia which resulted in hyperbilirubinemia. Mutations in the UGT1A1
gene would lead to a high risk of gallstone formation. This study aimed to investigate two UGT1A1
polymorphisms; the (G71R) using allele specific PCR and the TATA box [A(TAINTAA] at promoter using
direct DNA sequencing and high-resolution melting analysis (HRM) in thalassemic children with and
without gallstone at Srinagarind Hospital, Khon Kaen University. Study was done on 113 patients with
average age of 14.7 + 5.1 year including 48 males (42.5%) and 65 females (57.5%). Gallstone was
found in 21 patients (18.6%). The G71R polymorphism was detected in 7 subjects (6.2%). For the
polymorphism in promoter, the (TA)6/(TA)7 were detected in 4 of the 36 patients examined (11.1%).
These polymorphisms were observed in patients with (n=2) and without (n=8) gallstone. It was found
that gallstone was mostly found in B-thalassemia/Hb E patients followed by patients with Hb H disease,
Hb H-CS disease, EABart’s disease and CS EABart’s diseases. All the 7 patients with G71R polymorphism
are heterozygotes. This result indicates likely that both G71R and (TA)6/(TA)7 polymorphisms of UGT1A1
gene may not be related to gallstone formation in northeast Thai patients. This may be due to the
young age of the patients since gallstone formation takes time. Nonetheless, our result indicates that

screening for UGT1A1 polymorphisms in the patients may not be necessary.

Key words: Gallstone, UGTIA1, Polymorphism, Thalassemia
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Polymorphism G71R lufiu UGTIAI #523
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hay G143 (5’-GCTCTTCAAGGTGTAAAATGCTCT-3’)
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(mutant specific primer) 1 PCR product 911a 216
bp lawil primer Y4 (5’-GGCCTAAAACCACAGA-
GAGT-3’) uae Y5 (5’-CCAGAAGCGAGTGTGTGGGA-3')
Ju internal control wunm 578 bp i1 PCR TuuSunns
50 pL Uszneaumag ASPCR buffer (10 mM Tris-HCL
(pH 8.3), 50 mM KCl, 0.01% gelatin and 3 mM
MgCl2), 200 mM deoxynucleotide triphosphates,
primer G141 A1t UUUU 0.3 pmol way G143
ALY 0.15 pmol, primer Y4 Wag Y5 ALt
98798 0.09 pmol, 1U Tag DNA polymerase (New
England Biolab, Inc.) uagaioute 100 ng Wauma
fildvnsfiusiuiufidue faea3es Biometra
T-Personal thermal cycler 1 Sﬁ%umauﬁﬂﬁ preheating
94 °C 3 W, PCR cycling: 94 °C 1 W1 Muee 67
°C 1 u¥1 30 U9 971UIU 30 50U AFIVEDUVY 1.5%
agarose gel electrophoresis lnggaunag ethidium
bromide wazanelduas UV winlvinauin daun
M99 heterozygosity U84 codon 71 mutation
fo fe s ASPCR Fednadiu usiUdew reverse primer

A

i) ¢
Gy - Globin
M 1234
Internal control;
578 bp
Positive band for
G71R;216bp

internal control

G143 Ju G142 (5’-CTCTTCAAGGTGTAAAAT-
GCTCC-3’) Fgld PCR product wu1a 215 bp 910
Tnauandunsnaneiusiisumia G71R Tuuiim
exon 1 U98U UGTIAI WUU heterozygote Wag
NaaUA® LUU homozygote (g‘dﬁ 1)

Polymorphism lugumistusiumass TATA
box [ATANTAA] asaviaszilagldivatia direct
DNA sequencing uag high resolution melting
analysis (HRM) Tl primer G139 (5’-TCCCTGCTA
CCTTTGTGGAC-3’) ez G140 (5’-CTTTGCTCCTGCCA
GAGGT-3") Bsarldl PCR product wuaUszanns 134
bp lae PCR reaction USuns 20 pl Usgnausme 2x
SensiFAST™ Real-Time PCR Kits (Bioline, London
UK) U310 10 pl, primer G139 taz G140 A3y
Fuseheaz 0.3 pmol, wazddue (50 ng) Inefitune
PCR i) preheating 94 °C 3 w1, PCR cycling
condition; 94 °C 30 3w, 64 °C 15 3wl uas
72 °C

mutant

216 bp
G 143

G141 G 142

215 bp

wWild type

M1234

Internal control;

578 bp

Positive band normal
allele; 215bp

gﬂﬁ 1 N1593799%1 G71R polymorphism Y838 UGTIA1

A: FUMULLAEAANI9Y89 primer Y4 wag Y5 (internal control) Falwi PCR product YUA 578 bp B: ALY
WaTiFn19Ues primer G141 & G142 (wild type) hag G141 & G143 (mutant) 19 PCR product aunn 215 Wag

216 bp »uaWU C: NanN15W1 1.5% agarose gel electrophoresis 494 G71R polymorphism Lane 1 Wag 3

Tinaunse G71R polymorphism @au Lane 2 waz 4 Tinaausio G71R polymorphism (M #e the A/Hindl

size marker) D: Wan15%i1 1.5% agarose gel electrophoresis 489 wild type allele Lane 1 - 4 Tvinauinse

normal allele (¥ heterozygous G71R) (M f8 the A/Hindlll size marker)
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fi 55 °C 15 il mudaen1s melting 910 45 °C
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PCR System, Illumina, USA) (3‘1]17; 2) lagn1sul
oolymor-phism lushumiaduslumedi WFUNTI
AATIPALUFIOYNTIUIU 36 578
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nnsfnwrlul Ulesidadiiednuiu
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uanssiulunng wisidimes lunguiithefingaiany
ﬁﬂuqaﬁﬂﬁﬁmu 21 979 il genotype UBIFIAATLILE
feil B-thalassemia/ Hb E 15 518 (3osaz 71.4) Ho
H disease 2 18 (508 9.5) Hb H-CS disease 2 518
(5owaz 9.5) EABart’s disease 1 518 (3ovaz 4.8) uaz
CSEABart’s disease 1 318 (5988 4.8) AdLanq
Tu m151971 1 war A9edi 2

AMsAnwEmsIany G71R polymorphism
Tudu UGTIAI Tuithesda@illednuau 7 90 113
519 (Souay 6.2) T,ma‘f?q 7 snenuilu heterozygote
pattern (G/A) lnglugUqe 7 64 Usznoude B-
thalassemia/ Hb E 4 §1¢ Hb H-CS disease 2 §1¢
uwaz CSEABart’s disease 1 518 fauandly a9l 3
d11sU [ATANTAA] polymorphism 1avinn1snsaa
Tus981997U7U 36 518 lagwu HRM pattern
3 aNWLINNITYIN melting curve analysis AILERS
Tu gﬂﬁ 2 wavifiefusurinues polymorphism
Tuusazanuue deg1eduiu 15 egniilunsin
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rsidaemAda DNA sequencing Bamafnsefufu  (B-thalasseria/Hb E 3 518 uaz Hb H-CS disease 1
uslazdnuny pattern finsany ldud TAGYTAG),  $19) wagnnsieasdlinuialugeid venand
TA(6)/TA(6) with other polymorphism upstream  lusegaiiviinisasadasizsivionun §§ 7 fega
TATA box Wa TA6)/TA7) (fauansluguit 2) 3nnua fnuirlugeaidusynseasavladny promoter
N3n529tATERluf0E 198 uIL 36 $18E nudn polymorphism [A(TAINTAA] i

ffUae 4 518 (Gevaz 11.1) iwuidu TAG)/TA®T)

M13199 1 anwagmily deyanislaininet viavessdadidle uwavinduesiauvestiu UGTIAL 90910819
AUaes1da@lediuan 113 518 uanadue mean=SD %o 91uau (Sewaz)

Total
(n=113) (%)

Sex
Male 48 (42.5)
Female 65 (57.5)
Age (year) 14.7 +5.1
Hematological parameters
Rbc (x10'*/ul) 4.86 + 1.74
Hb (g/dL) 83+13
Hct (%) 28.7 +4.2
MCV (fL) 67.5+9.0
MCH (pg) 19.8 + 3.1
MCHC (g/dL) 29.4 + 2.2
RDW (%) 258 +5.8

Thalassemia type

B-thalassemia/Hb E 51 (45.1)
Hb H disease 16 (14.2)
Hb H-CS disease 23(20.3)
EABart's disease 8(7.1)
CSEABart's disease 14 (12.4)
CSEFBart's disease 1(0.9)

UGT1A1 polymorphism (codon 71 [G71R]; glycine > arginine)

Positive (G/A) 7(6.2)

Negative (G/G) 106 (93.8)
UGT1A1 polymorphism (TATA box [(TA)XTAA]) (n=36)*

Positive (6/7) 4(11.1)

Negative (6/6) 32 (88.9)

* Jaya UGTIAI polymorphism (TATA box [(TAXTAA]) luseeeduiu 36 518
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M13199 2 Joyalndueiilauvesdu UGTIAL uavviinvaesidadide Iuunaunmsnsianuililugedifveiiegis

AUaesdadidediuau 113 518 uanadue mean=SD vise 91w (Sewaz)

Gallstone Total
Positive (n=21)  Negative (n=92)
(18.6%) (81.4%) n (%)
UGT1A1 polymorphism (codon 71 [G71R]; glycine > arginine)
Positive (G/A) 2 (28.6) 5(71.4) 7 (100)
Negative (G/G) 19 (17.9) 87 (82.1) 106 (100)
UGT1A1 polymorphism (TATA box [(TA)XTAA] (n=36)*
Positive (6/7) 4 (100) 4 (100)
Negative (6/6) 7(21.9) 25 (78.1) 32 (100)
Thalassemia
B-thalassemia/Hb E 15 (29.4) 36 (70.6) 51 (100)
Hb H disease 2 (12.5) 14 (87.5) 16 (100)
Hb H-CS disease 2(8.7) 21(91.3) 23 (100)
EABart's disease 1(12.5) 7 (87.5) 8 (100)
CSEABart's disease 1(7.1) 13 (92.9) 14 (100)
CSEFBart's disease 1 (100) 1 (100)

* Joua UGTIAI polymorphism (TATA box [(TAXTAA]) Tusieegnednuiu 36 918

a ¢ =
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region (GT1R®" ¥ 91nnnsAnunil wuUleLiies 7
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A study of hypertensive patient’s knowledge, attitude and exercise
behavior on the exercise for blood pressure control:

a cross-sectional descriptive study

Ponlapat Yonglitthipagon'’, Saowanee Nakmareong', Lugkana Mato', Raoyrin Chanavirut'

Abstract

The purpose of this study was to assess knowledge, attitude and exercise behavior on the
exercise for blood pressure control among hypertensive patients following Thai guidelines on the
treatment of hypertension update 2015. Data were collected by means of a questionnaire distributed
to 384 hypertensive patients live in Muang District, Khon Kaen Province. Statistical analysis of the data
was done by using descriptive statistics. The results revealed that most hypertensive patients had a
moderate level of knowledge on the exercise for blood pressure control and had appropriate exercise
behavior. While attitude toward the exercise for blood pressure control was found to be significantly
high. Since the hypertensive patients misunderstood some points about the exercise for blood pressure
control. This study provides a database which may be used for planning and conducting activities for
promoting knowledge, attitude and exercise behavior on the exercise for blood pressure control among

hypertensive patients following Thai guidelines on the treatment of hypertension update 2015.
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unAnge

weafuoaruIMENTIANIIwILIN (small dense low-density lipoprotein; sdLDL) 1u subclass Wil
voslalulusiuiidianunuiuiusa (low-density lipoprotein; LDL) #iflaa1uidu atherosclerosis a9
Tul A.¢. 2009 The National Academy of Clinical Biochemistry expert panel (NACB) laifuualviseau sdLDL 1Ju
Hadadosronsialsamlavaznaondenuialug (emersing cardiovascular risk factor) #ldlunisvhuienisiin
Tsevilauagmasniden (cardiovascular disease; CVD) Tutsemelnemudn cvb ithilsaunsndeuiidndnludinelse
audulafingauazlsaiuvaueiad 2 Bnesguililunismsainsedu sdloL Ae mstumlesngeaniag
(ultracentrifugation) Fau3EideslHindesiiefiisagadslimngdmiuianldluiesufoanmeily Tl aa. 2011
Srisawasdi P uazamy ladnwuaztinauegnsiunisiuingegdu sdLDL-C lngldamilinesvesyanisnsaalusiv
Twdearhludie sdLDL-C (mg/dL) = 0.580(non-HDL-C)+0.407(dLDL-C) -0.719(cLDL-C)-12.05 nmsAnwassiizsaula
Anwsey sdLDL-C lunanasnvesfthelsanusuladings uazlsauvuaiad 2 Aividolifinnzausiladings
fuffigunnd Tagldansdandmussanaaisedures sdLDL-C Anwilundusogaionun 2,931 518 uwdadug
qunmd 198 18 fthelsanudiulalings 1,249 518 ftaelsaummmiuviadl 2 $1uau 893 518 wawflelsauman
wilail 2 fiilnnzanudiladings 591 318 Han1sANINUIY SERU sALDL-C Tiuszanmuelsvesnguiitaelsnnnudy
Tafings fthelsaumueded 2 wazgthelsaummiuviadl 2 Alanzeaudiladings fergeaningudiiguama
pesllBdAYNI9ERR (p-value<0.0001) median (min-max) AU 38.17 (3.54-146.43), 37.52 (6.39-101.61), 36.0
(6.37-90.37) WAy 25.73 (3.50-41.45) mg/dL mudiy Fadudeenaldsedu sdLDL-C Geduanldangasdandn
Jumniwesiufumniwedidulunisussiiurnuidssdenisiinlsalauasnaonideslunguiiiquninias

nauithedasuld dilmshmsinulunguusssnsdudiuba

AdAe: woaRueavuadndiauILULLIN, NsUszIaa, Tsaimnueied 2 Alvselinizanusuy
latings, lsamnuduladings

nAnwUIeyln @vmeSIneInatnlazn1sinns AuEmMATANTUANE WAINEISUYDULAY
‘nquAvieladin auzinadan1sunng uningdeveunniu
*HURAYEUUNAI
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Estimation of small dense low-density lipoprotein cholesterol levels
in patients with hypertension and type 2 diabetic with or without

hypertension

Ruthairat Paiyasen', Yaovalak Teerajetgul*

Abstract

Small dense low-density lipoprotein (sdLDL) is a subclass of low-density lipoprotein (LDL)
that is high atherogenic. In 2009, The National Academy of Clinical Biochemistry expert panel (NACB) is
recognized the predominance of sdLDL as an emerging cardiovascular risk factor. In Thailand,
cardiovascular disease is an important complication in hypertension (HT) and type 2 diabetes (T2DM)
patients. Density gradient ultracentrifugation, a reference method for sdLDL particle determination,
is quite complicated and expensive which is not suitable for routine laboratory. In 2011, Srisawasdi P
et al. is implemented a formula for estimating sdLDL-C level using routine lipid profile parameters as
follows: sdLDL-C (mg / dL) = 0.580 (non HDL-C) +0.407 (dLDL C) -0.719 (cLDL -C) -12.05. This study aimed
to estimate sdLDL-C levels in subjects with healthy (n=198), HT (n=1,249), T2DM (n=893) and T2DM
with HT (n=591) using this formula. We found that estimated sdLDL-C value of HT, T2DM and T2DM
with HT groups were statistical significantly higher than healthy group (p-value <0.0001), with median
and range were 38.17 (3.54-146.43), 37.52 (6.39-101.61), 36.0 (6.37-90.37) and 25.73 (3.54-41.45) mg/dL,
respectively. Estimation of sdLDL-C levels by this formula may be used as combine with routine lipid
parameters in assessing the risk of cardiovascular disease both in healthy and diseased groups. However,

further studies should be conducted in other populations.

Keywords: Small dense low-density lipoprotein cholesterol, Estimated sdLDL-C, Type 2 diabetes with

or without hypertension, Hypertension
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unin

lsavilanasvasnniden (Cardiovascular
disease; CVD) Lﬂuﬂmwwmﬁﬁmqmﬁé’lﬁmé’uﬁuﬁu6]
vaslanuazreslseinalng 9NTeyavedeeAnIs
surdelannuin Tud e.e. 2012 ﬁaiamﬁ@?w%‘imﬁw
cvD 1 usudunillasdsiuiy 17.5 d1uau
ﬁnﬂf\i”m’mﬂlﬁa%‘imﬁgﬂwm 56 anuAu Y Tul w.a. 2558
Usewalnedifidedinain CVD §a 63,029 518 w30
9M5INTANY 96.33 siausznuauny Jayadimin
nuAUSY w.A. 2558 TETINAIN CVD 575 518 38
M908 58.37 siausrannsuauau? cvD Wulsa
Lmiﬂ%’auﬁﬁ’]ﬁmshwﬁﬂuﬂﬂw‘[iﬂmmé’uiaﬁmgja
wagrUelsaumanu” Felulszwmalnenuingiuau
fheaaedsafiuulugedunnd? faufioandng
Eeaven1sdedingae CVD lugUiglsannusuladin
guazdUrglsauminu 39mInTIIMIFIUIT AL
Fea (risk marker) fldlunsviuienisiin VD
fiflausmzuaziinauls ud e 2009 The
National Academy of Clinical Biochemistry expert
panel (NACB) lafvualsisyauuaafueavuinan
fifiaunuiuuain (small dense low-density
lipoprotein; sdLDL) {fudadeidesienisiinlsaiila
wazviaenaenviialni (emerging cardiovascular risk
factor) Malun1sviuiemsiia CVD fiflanusimie
wazfianuliinniiszsursaamesoalulalulusiu
fiflanunuiniudy (low-density lipoprotein
cholesterol; LDL-O)” wazannnaign1sAnwInuin
MsiiuTuessEiU sdLDL WuNaunnuUeAay
gaslufu (lipid metabolism) RnUNG Fudeades
atsunfunsifiuainudssrenisidu VD way
lsAnannLdenduss (cerebrovascular disease)®®’
sdLDL 1y subclass nilswos LDL Feflvunidu
HnAugna1atiosnimsewiniu 25.5 unluluns da
\Hu atherogennic gainszsnevuneianyiiliananse
wnsniingriaasaiionuwazduiu proteoglycan
findaaandonldd urau1sadu LDL receptors
lateunin LDL sluatisulunssuaidenlauiu

suvnUse oxidative stress lotfeeRsgnaendladiiy®
aa LY :9; d‘ v [

naeIsgniauduiveldnsiaineuniaves sdLDL

loun gradient gel electrophoresis® tube gel

electrophoresis"?

ae nuclear magnetic
resonance™ walilosanismanildiainsiouy
Fupeunisnsiaiinnududeunasiedesiofldngad
g FalsimnzaniioziuldngsluiosjiRns
719 T Tl A.A. 2011 Srisawasdi P wazaniz"
laAnwuagiiaueaunislun1sussanual sdLDL-C
lwdealagAruinainAIn1snsagabuduluibeon
(lipid profile) TuT A.A. 2015 Boonmak N lag
Teerajetgul Y lathannisues Srisawasdi P Lagpuz
ulifnwszdu sdLDL-C Tugthelsaanuiulaiings
foaelsaunvusiindl 2 wazgiaunnd nnsdnwn
asiinudn sedy sdLDL-C fivszanaulalunguiae
wvmuniied 2 wazithonnudulafingeddindegs
ninguAnguAmAsEliteddgyn1eada (p-value
< 0.0001)"
Airelsanuduladingazlsalumvnuyile
7 2 Wunguiheifidwiusnnludsemalvowas
fuwiltfindulusias? uasdunguildessomsin
CvD udlilesannsesufuAnisnisnisunngly
Tssngunarhluiidesfanangegnsiiviilildanunse
n51991388U sdLDL1dTpenss nsAnunlunsed
Faauladny) n13Uszanue sdLDL-C 91nansALI
Y04 Srisawasdi P wavpuzdududsfiieannsald
A1YBINANTTATI lipid profile fildannsnsiaTa
Tuipsufonmesmlumldfunnlsd Useudadldas
wazeratduuselovdmauwnndlunisuseiiiuniig
wnsndeuludUlelsannuduladingauazlsauiminu

a o Ao o P 9 a
yiladl 2 NivTeldinnzanudulaings

EAUAZIINTT

dreg19 1dudeyavesyfuniuuinisi
Tssneunaauida Smianiwaus daustuil 1 unsau
WA, 2559 feufl 30 woAdnneu w.a. 2559 $1ury
3,021 518 ﬁm@”ﬁﬁm triglyceride (TG) 111N
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400 me/dL 88N 90 18 Idengusaeg RNy
2,931 518 loun naurilguama 198 18 fuaelsa
AuRUlafings 1,249 51¢ ;:J‘L'Jw“[immmmﬂuﬁmﬁ 2
893 518 warf{Uaelsaumuviedl 2 fifanay
arudulafings 591 918 Tnemnaeiogiaud 35
Fuly fdoyadume a1y thwiin drugs dullinams
(body mass index; BMI) anuaulaiis (systolic
blood pressure; SBP/diastolic blood pressure; DBP)
Asguyus nsfuusemusanlusiu Tsadiley
nsifadelaesunmd sveziiainisilulsa Usein
ATOUATY NAN13ATIINRIUHURNTS tauA fasting
plasma glucose (FPG), blood urea nitrogen (BUN),
Creatinine (Cr), total cholesterol (TC), TG,
high-density lipoprotein cholesterol (HDL-C), direct
low-density lipoprotein cholesterol (dLDL-C) &g
calculated low-density lipoprotein cholesterol
(cLDL-Q)

35n15fne Wun1sAnwrnuudeunds
(retrospective study) TAYNIUNITANIITUIRIN
ANENTIUNTITETITUNTITE UYL UnInende
vouwA Wetudl 19 uinay 2559 w@ail HE592385
U 9ayanan1snIIa Lipid profile WIAIUIUNIAN
sdLDL-C AI8gnsued Srisawasdi P wavAaE

sdLDL-C (mg/dL) = 0.580 (non HDL-C)
+ 0.407 (dLDL-C) - 0.719 (cLDL-C) - 12.05

gl non HDL-C Auaguannen (TO~(HDL-C)

dLDL-C f@ @1 LDLC fildarnnisnsiadn
Inensemenannis direct clearance method lagld
‘EWEJ’] randox LDL cholesterol ¥83UTE% randox
laboratories Ltd. Usgimadangy

cLDL-C fio A LDL-C fildmnnnisdnuinusng
405 Friedewald’s formula™ [cLDL-C (mg/dL) =
TC—~(HDL-O)—~(TG/5)]

n1sansgidaya tngldlusunsudnsagy
STATA version 10 A333@9UNNINTAMIVBITRLA
WiagnNguaIe Shaprio-Wilk Test WuA1ISNSEAEAT
dlwaiunuulaiun@ (non-normal distribution)

FslgatiRuuy nonparametric analysis Tun153LA1E9
fJoya Teyausnivuanutudnnuiazieidud doya
dordesuanaduaisegiu (median) Adanuas
g9gn (min-max) Wiguilguanuuanenavesdaya
wastu 19@t@ Chi-square test NAABUANMNEUNUS
581379 sdLDL-C Aumilugiunieelang Spearman’s
correlation W3gUIiEUANLUANAYBIA AR TEA
sdLDL-C 5¥11319 2 ngusiedelasldadia Mann-
Whitney test 11nnI@eInguAIagely Kruskall-
Wallis test fviuntiudfyn1eadai p-value <0.05

HaNISANYI
doyaluvesnausognsdiua 2,931 51
wuanlu 4 ngu fe nauriiqunnd 198 18 nquitae
lsamnuduladings 1,249 18 naugUielsauvy
a A

wilan 2 893 sguarnguiUIelsAumIUYilan 2

nilnganuduladings 591 578 Wuiie 4 Ny
3

dndumandannninmane o1gndouansiety
1 4 ngu Tnenguithelsaumusiingl 2 Afiams
audulafingaionyadugegn e 64 T BMI veq
fthetts 3 nauganinguifiguniwdesedidedidny
N19adh (p-value <0.0001) Auduladinade (SBP
wag DBP) TunduUaglsannudulaiingadauinnii
nguAuguAmALazngudUaelsauIuTied 2
ag19lpdIAYM19EDA (p-value <0.0001) 526U FPG
Tunquithelsaumnuaiiedl 2 fldigsninnguay
guamanazngulianudulafingeg1aiitedfny
n9adid (p-value <0.0001) seiu Cr TunguiUae
Tsmwmueindt 2 Afamzerwsilaiings geniy
nauBusgiitiudAamneadia (o-value <0.05) dndu
voffiiliguyvisediguynive 4 naulsuansdredy
dndiuvainisiuusemueianluiulungudUislse
mmé’uiaﬁmqamﬂmf'lﬂduﬁuaéwaﬁﬁaﬁﬁ@mqaﬁa
(p-value <0.0001) i%EJ%L’JmLa?ﬂlﬂﬁLﬂuIiﬂ“UmﬂﬁjiJ
guhelsmumiunied 2 Afanzanudulafings

wunIngudueg19lvudrAgnieada (p-value
<0.0001) (A57197 1)
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dleisuiioussiu sdLDL-C Aldannnisduanily
nduiTiauawAlissdusninduitaeisaunduegig
fiadfayn19add (p-value <0.0001) usiiloiUeu
Jieusedu sdLDL-C wnnglunduiineria 3 ngumy
11586 sdLDL-C ldumneneiu (p-value >0.05)
(5197 2 wa gﬂﬁ 1) wan15ms33  lipid profile
SowFeudivuits 4 nqumutisedu HDL-C Tungy
filquamiiganiinguiithes 3 nquedaditoddny
N9adf (p-value <0.0001) @uszsiu TC, TG, dLDL-C,
cLDL-C wag non HDL-C linaluinuasfediufe
Tunduiflquaindsininnguitaeis 3 nguegied
HodAgyn19ada (p-value <0.0001) sALIUIZAU
dLDL-C Tungugilgunnauagiiielsauvinuile
i 2 ﬁﬁmwmmé’ﬂaﬁmqq Fladumnsneiu (p-value
>0.05) laiFsuiteuiamslunguiitnetta 3 nguwy
1 5eu TG Tunguifithelsamnusilafingsdiandnia
nqugdaslsauimueiindl 2 fe 2 nguognad
HodAyn9ais (p-value <0.0001) d@wuseau TC,
HDL-C, dLDL-C, cLDL-C uag non HDL-C liiua
luvhueadeaiude TungugUlslsaauduladings

o w

gandndUaglsaluvnnuiie 2 nguegralidedify

o

11988 (p-value <0.0001) (M1574i 2)

laiUFuuifisusssu sdLDL-C fudoyaiiugu
SLumWi’muaaﬂfjuﬁaasmﬁgmm (n = 2,931) wuMn
ﬂ&juﬁaaﬂwﬁmqmmﬁu (wUndureny 35-45,
46-55, 56-65, 66-75 Way 76-96 T) nguioefiil
s¥U FPG getu (wuailunquild FPG 70-139,
140-170 uay >170 me/dL) wagnausoensiisl BM
g9ty (wiadunduiliien BMI < 18.5, 18.5-24.9,
25.0-29.9 wag BMI > 30 kg/m?) fuuiliuagilszau
sdLDL-C geninegreildedrdgynieana (p-value
= 0.0001, 0.0007 @z <0.0001 ML) Nawle
Susnanlusiulszsu sdLDL-C ganingilailé¥ueeed
HudrAgyn19ada (p-value <0.0001) LWAYIBAY
wAnds nqudegsiidaudulafingslu (S8
wuadurag <140, 140-159, 160-179 waz >180/ DBP
wuandurag <90, 90-99, 100-109 uag >110)
auguymafuauliiguyn wazszeznainisdulse
(wialu <5 T 6-10 U uaz >10 U) dszau sdLDL-C

o w

upnasnuegelilidudAgn1eana (p-value >0.05)
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M13199 1 ToyaiuguveIngusiiegn 2,931 51¢

Total Healthy HT T2DM T2DM with HT u
Characteristics p-value
(n=2931) (n=198) (n=1,249) (n=893) (n=591)

21g, ¥ 60 (35, 96) 43 (35, 88) 62 (35, 96) 58 (35, 96) 64 (39, 89) a¥* p** c** d¥* e
LW, 91U (%)
kild} 952 (32.48) 44 (22.22) 442 (35.39) 309 (34.60) 157 (26.57) a¥x o*x e** frx
w;@a 1,979 (67.52) 154 (77.78) 807 (64.61) 584 (65.40) 434 (73.43)
svavhafiiulse, U 5 (0-29) 0 5(1, 29) 5(1, 29) 7(1, 29) o xR
é“ﬁuﬁmamﬂ, kg/m2 23.9 (12.0-51.7) 21.9 (15.6-29.6) 24.1 (12.0-47.6) 24.0 (12.0- 37.1) 24.1 (13.3-51.7) a** b** c**
SBP, mmHg 125 (70-210) 113 (87-128) 127 (93-172) 123 (84-205) 126 (70-210) ol ol esielle bl ek
DBP, mmHg 72 (40-113) 68 (50-91) 73 (44-110) 71 (46-99) 71 (40-113) a¥* b** ¥, d** e**
FPG, meg/dL 119 (70-492) 95 (71-110) 104 (70-492) 151 (70-422) 148 (75-444) a** p** c** d*¥,e**
Cr, meg/dL 0.82 (0.33-18.66) | 0.69(0.38-1.23) | 0.81(0.33-17.05) | 0.81 (0.33-18.66) | 0.92 (0.38-15.79) a¥¥ po** CFF e¥* f*
Msguyws, $1uu
(%)
lmgu 2,909 (99.25) 197 (99.49) 1,240 (99.28) 887 (99.33) 585 (98.98) "
gu 22 (0.75) 1(0.51) 9(0.72) 6 (0.67) 6(1.02)
A35UUIENIUL AR
Tastu, $1u7u (%) L e o o o
Tallésu 825 (28.15) 198 (100) 320 (25.62) 189 (21.16) 118 (19.97) T
75y 2,106 (71.85) 0(0) 929 (74.38) 704 (78.84) 473 (80.03)
Usginnseunsy,
WU (%) ) N
LififihelsaEess 547 (51.46) 194 (97.98) 104 (45.41) 172 (39.27) 77 (38.89) T
fiftelsndoss 516 (48.54) 4(2.02) 125 (54.59) 266 (60.73) 121 (61.11)

Joyauasiuuanaduinamue) feyadeiiiowanaiiu median (min, max)
# aa v o v . v ' { v . ' ' v o w aa
naaeunainlagtoyauaiuly Chi-square test Toyastelilodld Mann-Whitney test; p-value<0.05 = dauuansseg1ildydAgmeaia

a=healthy vs HT, b= healthy vs T2DM, c= healthy vs T2DM with HT, d=HT vs T2DM, e=HT vs T2DM with HT, f=T2DM vs T2DM with HT

* p-value<0.05, ** p-value<0.0001
SBP=systolic blood pressure, DBP= diastolic blood pressure, FPG=fasting plasma glucose, Cr=creatinine, HT=hypertension, T2DM=type 2

diabetes

NS= non-significant
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15197 2 526U sdLDL-C wae lipid profile Wwag sdLDL-C vedngusiiegns 2,931 51

Total Healthy HT T2DM T2DM with HT #
Characteristics p-value
(n=2931) (n=198) (n=1,249) (n=893) (n=591)
36.37 25.73 38.17 37.52 36.00
SdLDL-C, mg/dL a**,b**,c**
(1.36, 146.43) (1.36, 41.45) (3.54, 146.43) (6.39, 101.61) (6.37, 90.37)
TC, mg/dL 178 (50, 558) 176 (105, 200) 184 (80, 558) 172 (50, 373) 174 (75, 315) a¥*,d** e
TG, mg/dL 137 (24, 398) 28.5 (24, 146) 138 (40, 395) 149 (36, 395) 144 (47, 398) ¥ b¥¥* ¥ d* e*
HDL-C, mg/dL 44 (12, 144) 56 (40, 113) 46 (12, 144) 41 (12, 120) 41 (20, 89) ¥ b** C*F d** e**
dLDL-C, mg/dL 111 (23, 462) 108 (23, 130) 116 (26, 462) 109 (28, 257) 106 (29, 265) a¥¥ b¥,d**,e**
101.4 101.1 105.6 98.2 97.8
cLDL-C, meg/dL a¥,d**,e*
(11.8, 480.4) (218, 131.6) (16.4, 480.4) (11.8, 249.2) (26.4, 227.0)
Non HDL-C, mg/dL 130 (5, 494) 117 (34, 154) 135 (43, 494) 128 (5, 320) 129 (55, 255) a** b**,c** d*,e*

Foyauasunanadudnauoe) Toyadeioauanadu median (min, max)

*yagounaaialasdoyauastiuld Chi-square test Toyasiaiiladld Mann-Whitney test; p-value<0.05 = fimuuansnsegraditfoddynsada
a=healthy vs HT, b= healthy vs T2DM, c= healthy vs T2DM with HT, d=HT vs T2DM, e=HT vs T2DM with HT, f=T2DM vs T2DM with HT

* p-value<0.05, ** p-value<0.0001

TC=total cholesterol, TG=triglycerides, HDL-C= high-density lipoprotein cholesterol, dLDL-C=direct low-density lipoprotein cholesterol,
cLDL-C= calculated low-density lipoprotein cholesterol, sdLDL-C= small dense low-density lipoprotein cholesterol, HT=hypertension,

T2DM=type 2 diabetes

= .
- )
5 . .
=2 .
= _ § pvalue<00001_§ i
= p-valud <0.0001
Ee ] ‘
[
&
==1 |
v
2 |
h L
___|__p-value <0.0001
= *
1 2 3 4

1: Healthy 2: Hypertension 3: Type 2 diabetes 4: Type2 diabetes with hypertension

UM 1 seiuadeves sdLDL-C Milaainnisauans Tungusiiagnes 4 ngy
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a3UuazinsalnanIsAnen

HANITNAADUNIINTENYFIVRITRLAUAAY
nauieganuI teyadlngnszareduwuulaiungd
(non-normal_distribution) nsAnwasaiiasldeada
wuulidsnsdimes (nonparametric analysis) Tunas
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Reference value of peak cough flow in Thai subjects aged 20-90 years

Arunrat Srithawong"”, Puttipong Poncumhak’, Suphannika Ladawan’,

Patcharin Phrompao’, Saisunee Konsanit' and Tichanon Promsrisuk®’

Abstract

Cough is a defense mechanism that protects the airways from aspiration and clears secretions.
Ineffective cough is risk to respiratory complications. Cough capacity can evaluated by peak cough flow
(PCF) which measurement is noninvasive method, a simple and convenient. However, reference value
of PCF in Thai population has not been investigated. Therefore, the aimed of the present study was to
assess reference valve of PCF in Thais and to determine the relationship between PCF and age in Thai
people. A total 386 participants (male 123 and female 236) between 20-90 years old (mean 52.31 +
14.87 years). PCF was investigated by using Mini Wright peak flow meter. Results showed that the PCF
values ranged between 200 - 700 L/min. The PCF values were significantly higher in male than in female
(421.30 + 99.16 wag 325.93 + 68.75 L/min.; p<0.001, respectively) and age was negatively correlation
with PCF (r= -0.331, p<0.001). In conclusion, the values for subjects regarding PCF were between
200 - 700 L/min. The PCF was inversely proportional to age. Therefore, people who had PCF value less
than the reference value was indicated to reduce cough capacity and is a risk of infection in the

respiratory tract easily.

Keywords: Cough, Cough peak flow, Maximal respiratory pressure, Physical therapy
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M13199 1 Jeyariliuaznmsinnuvesssuumelavesenanaing (n=386)

Al Male Female
Parameters p-value
(n=386) (n=123) (n=263)
Anthropometric, blood pressure and heart rate measurements
Age (years) 5231 +1487 5351 +16.08  51.75 + 14.27 0.332
Body weight (kilogram) 56.51 + 9.47 59.83 + 10.34 5496 + 8.62  <0.001*
Body height (centimeter) 154.45 + 7.98 160.83 + 7.56 151.46 + 6.24  <0.001*
Systolic blood pressure (mmHg) 125.17 £ 17.04  130.02 + 14.85 12291 + 17.54 <0.001*
Diastolic blood pressure (mmHg) 7323 +10.63 7449 £ 11.14  72.64 + 10.34 0.110
Heart rate (beats/min) 79.39 + 11.97 77.79 + 10.63 80.15 + 12.49 0.114
Lung functions
Peak expiratory flow rate (L/min) 380.79 £ 85.01 480.52 + 75.07 334.14 + 33.79 <0.001*
Peak cough flow (L/min) 356.32 £ 91.17  421.30 £ 99.16 32593 + 68.75 <0.001*
Maximal inspiratory pressure (cmH,0)  79.95 + 25.44 96.24 + 27.04 7233 +20.68 <0.001*
Maximal expiratory pressure (cmH,0)  102.43 + 34.38  127.67 + 40.31  90.62 + 23.27  <0.001*

o a .

Toyauand Anade+du e uuuNInggIy, *p<0.05 dudAeyn1eada; Millimeters of mercury; mmHg, Cen-

timeter; cm
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Age (years) Sex Mean (SD) Range 95%(Cl

Male  (n=10) 504.00 (82.35) 400 - 700 445.09 - 562.91

2029 Female (n=21) 367.62 (47.84) 300 - 480 345.84 - 389.39
Male  (n=15) 462.67 (100.39) 280 - 600 407.07 - 518.26

2039 Female (n=37) 361.08 (56.61) 240 - 500 342.21 - 379.95
Male  (n=18) 395.00 (112.47) 240 - 650 339.07 - 450.93

049 Female (n=44) 348.86 (74.28) 200 - 500 326.28 - 371.45
Male  (n=32) 427.81 (103.67) 230 - 600 390.44 - 465.19

207 Female (n=71) 321.83 (69.68) 190 - 530 305.34 - 338.32
Male  (n=30) 409.67 (78.98) 200 - 600 380.18 - 439.16

0069 Female (n=67) 298.06 (58.78) 190 - 480 283.72 - 312.39
Male  (n=18) 375.00 (83.26) 190 - 460 33359 -416.40

=10 Female (n=23) 281.30 (55.46) 180 - 400 257.32 - 305.29

SD; Standard deviation, 95%Cl; 95%confidence interval
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Al Male Female
r p-value r p-value r p-value
Age -0.331 <0.001* -0.220 0.016 -0.403 <0.001*
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Video media providing the knowledge on the diabetic complication

and self-foot massage in type 2 diabetes mellitus patients

Tanaphorn Photijuk'?, Uraiwan Chatchawan >, Pannee Peungsuwan®’,

Wanida Donpunha®’, Wichai Eungpinichpong®’

Abstract

The knowledge and skills in general foot care for diabetic patients are important for the
prevention of foot complications which leading to cause numbness and loss of sensory on feet.
Currently, foot massage is one of treatment improving blood circulation around the feet. As a result,
learning the right method of foot massage is necessary. At present, using video media in providing
knowledge is widely used. However, there was no evidence of the evaluation for the content validity
by the experts. Therefore, this study aimed to develop a video media, to test the content validity,
knowledge and participants’ satisfaction after watching the video. The video was done following the
standard procedures. After that it was provided to 20 patients with type 2 diabetes mellitus (15 females
(75%) and age 52.2 + 6.8 years). Results of the study showed that the content validity of the video
using the Index of Item - Objective Congruence (I0C) was 1.00, which was acceptable. The scores of
the knowledge before and after watching the video were 14.25 + 1.16 and 17.35 + 1.27 respectively,
with the increasing score after watching of 3.10 + 0.72 (95% Cl between 2.76 to 3.44) with statistically
significant (p <0.001). The scores of participants’ satisfaction after watching the media was 4.71 + 0.12
scores or 80% of them reported as high to highest level of satisfaction. In conclusion, the video me-
dia with the standard procedures making and content validity testing can promote the knowledge of

self-care for the prevention of foot complications in diabetic patients.

Keywords: Video, Diabetes, Complications, Foot massage
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Evaluation of sixty Thai medicinal plants used for treatment of TB
and TB-related symptoms for in vitro inhibitory activity against

Mycobacterium tuberculosis H37Ra
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Chalermpol Kirdmanee® and Prasit Palittapongarnpim?’

Abstract

A total of 60 Thai medicinal plants documented as previously used for treatments of TB
and TB-related symptoms were collected. A total of 120 dichloromethane extracts of various parts
of these plants were prepared and evaluated for their activities against Mycobacterium tuberculosis
H37Ra strain using the Microplate Alamar Blue Assay (MABA). For each extract, the minimum inhibitory
concentration (MIC) was determined. The extracts had weak to significant activity, with MICs ranging from
0.1 to 200 pg/ml. Approximately 26.7 % of the collected plants (15.8 % of all plant extracts) showed
antimycobacterial activity, with significant MICs < 25 pg/ml. These results supported the use of
ethnomedicinal records for anti-TB drug discovery. Parts of some plants may serve as candidate sources

for identifying chemical constituents that have potential of being developed into anti-TB druss.

Keywords: Antimycobacterial activity, Thai medicinal plant, Minimum inhibitory concentration (MIC),

Mycobacterium tuberculosis, Microplate Alamar Blue Assay
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Introduction

Mycobacterium tuberculosis (Mtb) is the
causative agent of tuberculosis (TB), one of the
most common infectious diseases and leading
causes of death worldwide. In 2018, the World
Health Organization (WHO) estimated that
approximately one-quarter of the world’s
population is infected with Mtb. It is estimated
that 10 million (range: 9.0-11.1 million) people
fellill with TB and approximately 1.4 million died
of the disease. Additionally, there were
approximately half a million (range: 417,000-556,000)
new cases of rifampicin-resistant TB (RR-TB)". The
increasing number of multidrug-resistant (MDR)
and extensively drug-resistant (XDR) TB strains
have rendered the current mode of treatment
difficult and in many cases completely ineffective,
leading to death of a third of infected people. The
large number of TB cases in combination with the
advent of drug-resistant TB strains have resulted
in an urgent need for the development of new
anti-TB drugs.

For several decades, many studies stated
that 80% of the population in developing
countries rely on traditional medicine (TM) for
their primary health care”. In modern Western
medicine, approximately 25% of the drugs
prescribed worldwide are estimated to be derived
from traditionally-used medicinal plants®. In 2016,
Oyebode et al. reported that the use of TM in six
middle-income countries was lower than
previously stated”. However, an increasing
amount of scientific evidence has demonstrated
that many traditional plants contain beneficial
bioactive compounds directly related to their
ethnomedicinal uses. Furthermore, in 2019, the
WHO continued to emphasize the importance of

traditional and complementary medicine (T&CM)

by reporting valuable information to be used as
guidance by Member States for their national
health®. Thus, medicinal plants can obviously
serve as promising sources of harmless but
effective anti-TB agent discovery.

Thailand is rich in natural resources owing
to her geographic location. Thai TM is based on a
unique blend of knowledge attained through
centuries of practice together with knowledge
adopted from other systems of medicine, mainly
Indian, Chinese, and Khmer medicinal systems. In
each region of Thailand, Thais have developed
their own unique style of indigenous medicines,
ranging from the simple use of medicinal plants
as ingredients in food and drinks to sophisticated
compound drugs formulated to treat certain
ailments. The accumulated knowledge of the
curative properties of medicinal plants has been
handed down through generations within families,
but not many written documents exist. In the
1870s, texts were collected, revised, and
published in Samut Khoi (a type of folding-book
manuscript), which serves as the basis for texts
currently used®. In the 1990s, collected information
on Thai traditional plants was compiled and
published. This textbook, entitled Thai Traditional
Plants, is comprised of five volumes that describe
hundreds of plants, with over 600 picturesm. The
information in these books was collected from
data sources including Plant Resources of
South-East Asia (PROSEA), the NAPRALERT
database, and the Pharm database (Medicinal
Plant Information Center, Mahidol University).
These books include botanical descriptions, the
plant parts used, chemical compounds found in
the plant, Thai traditional medicinal uses, and
toxicity information for safe use. These books

provide comprehensive information for scientists
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that are searching for new drug candidates
because the curative properties were collected
as a single plant use and not from the complex
recipe.

In each region of Thailand, tuberculosis is
known by different names, mostly according to
the symptoms. Information of many plant species
and medical recipes used to cure tuberculosis-
related symptoms and tuberculosis has been
recorded. Therefore, these plants possibly contain
substances that can kill or inhibit Mtb. Numerous
investigations demonstrated that several
medicinal plant extracts exhibit biological
activities directly related to their traditional uses.
Therefore, we searched the aforementioned five
books and several other Thai traditional medicine
books for common terms that possibly indicate
TB; namely phthisis, consumption, wasting fever,
intra-stomach abscess, haemoptysis, chronic
productive cough, pulmonary affections, and
others. Consequently, a list of 182 Thai medicinal
plants was compiled based on their curative uses
for TB and TB-related symptom:s.

In this study, we evaluated the potential
antituberculosis properties of the selected Thai
medicinal plants. Specifically, 60 species of the
selected medicinal plants were collected,
extracted, and tested for inhibitory activities
against Mtb strain H37Ra using the Microplate
Alamar Blue Assay (MABA).

Materials and Methods
Bacterial strain, chemicals, and media

M. tuberculosis strain H37Ra (ATCC 25177)
was obtained from the American Type Culture
Collection (ATCC; Rockville, MD). Middlebrook 7H9
broth, casitone, and Middlebrook OADC (oleic

acid, albumin dextrose, catalase) growth

supplement were purchased from Difco. Glycerol,
Tween 80, dimethyl sulfoxide (DMSO), rifampin,
isoniazid, and kanamycin were purchased from
Sigma. Alamar blue solution was purchased from
SeroTec Ltd.

Plant materials and preparation of extracts
Plant materials were purchased from
public sources commonly used by Thai
ethnomedicine practices. Confirmation of the
species of the selected plants was based on
morphologic characteristics of the plants, which
was conducted by Dr.Weerachai Nanakorn (Queen
Sirikit Botanic Garden, Thailand). The species and
family names, traditional uses, and the parts of
the plants that were used in the study are shown
in Table 1. Only fresh plant materials were
collected. Different parts of the plants were
treated individually. Each part was cut into small
pieces that were then air-dried. The dried
materials were soaked in dichloromethane in a
1:10 ratio (w/v) in a clean glass bottle with a screw
cap. The bottle was closed and placed in an
unlighted hood for three days. Then, the initial
supernatant was filtered through No.1 Whatman
filter paper into a new sterile glass bottle. The
remaining plant materials were re-extracted by
soaking in fresh dichloromethane as described
above. The second filtered-supernatant was
collected into the same bottle as the initial
supernatant and the lid of the bottle was left
open in a hood cabinet until the supernatant
volume was sufficiently minimized for transfer into
a sterile 1.5-ml microtube, which was then further
evaporated to dryness. Subsequently, about 10-20
mg of each of each air-dried extract was weighed
into a new 1.5-ml microtube and dissolved in

DMSO to give a 20 mg/ml stock extract for use in
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subsequent antimycobacterial activity assays. The
remaining air-dried extracts and stock solutions

were stored at -20 °C until use.

Preparation of Mycobacterium tuberculosis
strain H37Ra

The seed inocula were prepared according
to Collins and Franzblau®. Briefly, Mtb H37Ra was
grown at 37 °C on a rotary shaker in Middlebrook
7H9 broth supplemented with 0.2% glycerol, 1.0
¢/l casitone, 10% OADC, and 0.05% Tween 80
(TH9GC-Tween) until the culture density reached
an optical density of 0.4-0.5 at 550 nm. Bacteria
were pelleted, washed twice, resuspended in
Dulbecco’s phosphate-buffered saline, and
filttered through an 8-pm membrane. Then, 200
ul of filtered bacteria were aliquoted into sterile
1.5-ml microtubes and maintained as seed
inocula stock at -80 °C. The next day, one seed
stock tube was thawed and diluted across at least
six concentrations to determine viable cell
concentration (CFU/ml) and the most suitable
dilution to use in subsequent antimycobacterial

activity testing.

Antimycobacterial assay using the Microplate
Alamar Blue Assay in 96-well plate format
The Microplate Alamar Blue Assay (MABA)
was performed in a 96-well microplate (Corning,
NY, USA), as previously described by Collins and
Franzblau® with a slight modification in which
outer perimeter wells were filled with sterile
water to prevent dehydration of the test wells.
Crude extracts were initially diluted with DMSO
and then were diluted to a concentration of 400
pg/ml in 7H9GC (no Tween80). The wells
corresponding to rows B to G of columns 2, 4, 5,
6, 8, 9, 10 of the microplate were filled with 100

pul of 7TH9GC. The wells in column 11 were
inoculated with 200 pl of the medium that served
as media controls (M). Bacteria only controls (B)
were set-up in column 10. One hundred microliters
of each crude extract solution (400 pg/ml) were
added to three wells in one row of columns 2 (or
6), 3 (or 7), and 4 (or 8). One hundred microliters
were transferred from column 4 (or 8) to column
5 (or 9), the contents of the wells in column 5 (or
9) were mixed and then 100 ul of mixed medium
were discarded. The wells in columns 2 and 6
served as test sample controls at the highest
concentration tested. Frozen bacterial inocula
were diluted 1:200 in 7TH9GC medium. One
hundred microliters of the bacteria were added
to the wells in rows B to G in columns 3 (or 7), 4
(or 8), 5 (or 9) and 10, resulting in final bacterial
concentrations of approximately 5x10° CFU/mL.
The wells in column 10 served as bacteria
(only) controls (B). For primary screening, final
concentrations of each extract were 200, 100, and
50 pg/ml in columns 3 (or 7), 4 (or 8), and 5 (or
9), respectively. The plates were sealed with
parafilm and were incubated at 37 °C for 5 days.
At day 6 of incubation, 20 pl of Alamar Blue and
12.5 pl of 20% Tween 80 were added to one B
well and one M well and the plates were
incubated at 37 °C. Wells were observed at 24
hours for a color change from blue to pink. If the
B wells turned pink by 24 hours, Alamar Blue was
added to the entire plate. If the well remained
blue, the additional M and B wells were tested
daily until a color change occurred at which time
reagents were added to the other remaining wells.
The microplates were then resealed with Parafilm
and were then incubated at 37 °C. The results
were recorded 24 hours after adding reagent. All

experiments were run in duplicate and were

358 NsasmadansLmglarnenniiUn x U9 31 aUUi 3 x Aug1eY - SuIAN 2562



repeated if the results were not equal. However,
the higher concentration value is reported if the
results of each extract were not in agreement.
Fluorescence units (FU) were measured
using a Cytofluor Il microplate fluorometer
(PerSeptive Biosystems, Framingham, Mass.) in
bottom-reading mode with excitation of 530 nm
and emission of 590 nm. Background subtraction
of the mean of triplicate M wells was performed
on all wells. Percent inhibition was defined as 1
- (test well FU/mean FU of triplicate B wells) x
100. If any crude extract was active (> 90%
inhibition) at 50 pg/ml, it was retested with higher
dilutions to derive the minimum inhibitory
concentration (MIC) value, which is defined as the
lowest concentration with an inhibition of > 90%.
MICs of standard drugs; namely rifampin, isoniazid,
and kanamycin were determined in duplicate in
an additional plate as control tests. The MIC of
these acceptable standard drugs were
0.0047-0.0095, 0.05, and 2.5 pg/ml, respectively.

Results and discussion

By using the terms indicating TB and TB-
related symptoms, 182 plant names were com-
piled. Of these, 157 plant species (86%) were from
the 5-volume traditional plant textbook and the
other 25 medicinal plants (14%) are from other
several traditional Thai medicine books. One third
of the listed plants was searched for and
collected for crude extraction and evaluation in
the antimycobacterial activity assay. In this study,
60 medicinal plants belonging to 29 families were
evaluated for antimycobacterial activity:
Acanthaceae (3), Amaranthaceae (1), Apocynaceae
(1), Araceae (2), Asparagaceae (1), Basellaceae (1),
Cannaceae (1), Capparaceae (1), Caricaceae (1),

Clusiaceae (1), Combretaceae (1), Compositae (2),

Convolvulaceae (1), Cucurbitaceae (4), Euphobiaceae
(1), Labiatae (1), Leguminosae (3), Liliaceae (1),
Malvaceae (1), Myrtaceae (1), Oxalidaceae (1),
Punicaceae (1), Rutaceae (4), Sapotaceae (1),
Simarubaceae (1), Solanaceae (2), Umbelliferae
(1), Verbenaceae (2), and Zingiberaceae (15). Each
part of each plant was individually extracted with
dichloromethane (CH2Cl2), dried, dissolved in
DMSQO, and then tested against Mtb H37Ra using
the MABA. In total, 120 extracts from various plant
parts were prepared as described above. The
overall proportion of plant part extracts is shown
in Figure 1. Each crude extract was tested at
concentrations of 50, 100, and 200 pg/ml in
duplicate. At the lowest concentration (50 pug/ml),
if the extracts showed > 90% inhibition of Mtb
H37Ra growth, additional two-fold serial dilutions
were tested to determine their MICs. We found
that 84.2%, 51.7%, and 25.8% of all crude extracts
exhibited antimycobacterial activity at < 200, <
100 and < 50 pg/ml, respectively.

In previous work, antimicrobial activities
of natural product extracts were generally
reported based on the concentrations tested; for
example, 100 pg/ml, 500 peg/ml, 1 mg/ml, and 20
meg/ml. After Kuete’s publication in 2010, many
publications of antimicrobial activity have stated
that the activity of plant extracts should be
classified as either significant (MIC < 100 pg/ml),
moderate (100 < MIC < 625 ug/ml), or weak (MIC
> 625 pg/ml)”. Therefore, recent reports have
considered only those extracts with MICs lower
than 100 pg/ml as potential sources of new
antimicrobial agents and a couple of studies
mentioned that a significant MIC should be lower
than 50 pg/ml. Several investigations of
antimycobacterial activity still used a variety of

cut-off values to define an MIC value as being
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active when the MIC is <100-200 pg/ml. In this
study, we defined extracts with an MIC value

of <200 pg/ml as being active and considered
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Figure 1 (a) Proportion of all extracted plant parts. (b) Percentage of plant part extracts exhibiting various

minimum inhibitory concentrations.

The results showed that low levels of
inhibition against Mtb H37Ra were common in the
collected medicinal plants, as 59 of 60 plant
species (98.3%) exhibited antimycobacterial
activity, at least at the concentration of 200 pg/
ml. The following 16 of 60 plants (26.7%) (half in
the Zingiberaceae family) showed significant
activity against Mtb H37Ra, with MICs < 25 pg/ml:
A. galangal, A. nigra, A. purpurata, B. hispida,
C. asiatica, C. aurantifolia, C. hystix, C. papaya,
C. zedoaria, E. elatior, E. longifolia, H. coronarium,
K. parviflora, S. trilobatum, T. bracteata and Z
officinalis. The most active crude extracts were
derived from the rhizomes of A. niera and A.

galanga, with MICs of 0.1 pg/ml. Hexane- or
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aqueous-crude extracts of both rhizomes were
investigated to determine whether higher
antimycobacterial activity could be obtained.
Dichloromethane- and hexane-crude extracts of
both Alpinia rhizomes had comparable MICs in
the range of 0.05-0.1 pg/ml, while agueous crude
extracts had MICs in the range of 6.25-12.5 pg/ml,
indicating 125 to 250 times less active. These
results are in agreement with other studies that
showed that most aqueous extracts had little or

(10) (11

no antimycobacterial activity"” “". Subsequently,
1’-s-acetoxychavicol acetate (ACA), the major
component of rhizomes, was shown to have an
MIC of 0.1 pg/ml"?. All MICs of the medicinal plant

extracts are shown in Table 1.
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Table 1 Antimycobacterial activity minimum inhibitory concentrations of Thai medicinal plant extracts

Traditional uses Plant MIC
Species Family (associated with TB and part (pg/ml)
TB-related symptoms) used
Abutilon graveolens W.&A. Malvaceae R/ ni: wasting fever, Fl NA
consumption L 200
S 50
Acanthus ebracteatus Vahl Acanthaceae S: intraabdominal abscess L+S+R 100
Acorus calamus Linn. Araceae ni: chest disease, L+R 200
intrastomach abscess
Allium sativum Linn. Liliaceae Bl/ Cl: chest disease, Cl 100
chronic chest disease,
tuberculosis
Alpinia galanga (Linn.) Sw. Zingiberaceae Oil: antituberculosis R 0.1
Alpinia nigra (Gaertn.) B.L.Burtt Zingiberaceae Oil: antituberculosis L 1.56
R: wasting fever S 3.12
ni: deep cough R 0.1
Alpinia purpurata Zingiberaceae R: wasting fever S 25
Alpinia spp. Zingiberaceae R: wasting fever S 100
Amaranthus viridis Linn. Amaranthaceae  L: productive cough L NA
Sd NA
S NA
R NA
Andrographis paniculata (Burm. F.) Nees Acanthaceae W: pneumonia, tuberculosis W 200
Asparagus racemosus Willd. Asparagaceae R: liver and lung rehabilitation L 200
S 200
Averrhoa carambola Linn. Oxalidaceae Fr: haematemesis L 200
S 100
Baccaurea ramiflora Lour. Euphobiaceae R: internal abscess, L 200
tuberculosis
Basella alba Linn. Basellaceae W: abscesses L 100
Benincasa hispida (Thunb.) Cogn. Cucurbitaceae V: pneumonia L 200
Sd: productive cough, Vv 200
tuberculosis R 25
Fr: haematemesis
Boesenbergia rotunda (L.) Mansf. Zingiberaceae R: chronic cough, L 200
intraabdominal abscess R 50
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Traditional uses Plant MIC

Species Family (associated with TB and part (pg/mU)
TB-related symptoms) used

Canna generalis L.H.Bailey Cannaceae R: lung strengthening, L 50
haemoptysis, haematemesis, R 200

cough, tuberculosis,

lung strengthening

Capparis micracantha DC. Capparaceae R, B: intraabdominal abscess Fl NA
L 200
R 100
Capsicum frutescens Linn. Solanaceae antimycobacterium L 100
Sd 200
S 200
Carica papaya Linn. Caricaceae antimycobacterium L NA
S 50
R 12.5
Cassia tora Linn. Leguminosae L: chronic cough L 100
Centella asiatica (Linn.) Urban Umbelliferae W: tuberculosis L NA
R 25
Citrus aurantifolia ( Christm & Panz ) Rutaceae Fr (Juice): cleaning lung and L 12.5
Swingle blood S 100
L: intraabdominal abscess
Citrus hystix DC. Rutaceae R: detoxification, internal L 25
abscesses, productive cough S 200
Codariocalyx motorius Ohashi Leguminosae S/ L/ ni: intraabdominal L NA
abscess, internal and S NA
intraabdominal abscesses R 100
Combretum quadrangulare Kurz. Combretaceae ni: chest abscesses L 50
Croton tiglium Linn. Euphorbiaceae R: expectorants L+S+R 100
ni: clearing sputum,
antimycobacterium
Curcuma aeruginosa Roxb. Zingiberaceae ni: intraabdominal abscess R 100
Curcuma longa Linn. Zingiberaceae R: antituberculosis R 50
Curcuma xanthorrhiza Roxb. Zingiberaceae R: intraabdominal abscess, R 100
antimycboacterium
Curcuma zedoaria Roscoe Zingiberaceae ni: intraabdominal abscess R 25
Drypetes roxbughii Wall. Euphorbiaceae Five parts: tuberculosis L 200
S 200
R 200

362 NsasmadansLmglarnenniiUn x U9 31 aUUi 3 x Aug1eY - SuIAN 2562



Traditional uses Plant MIC
Species Family (associated with TB and part (pg/ml)
TB-related symptoms) used
Eclipta prostata Linn. Compositae antimycboacterium L NA
S 200
R 100
Elephantopus scaber Linn. Compositae R: chronic cough L 100
S 100
R NA
Erythrina suberosa Roxb. Leguminosae HW/ SW: intraabdominal L NA
abscess S 100
B: haemoptysis
Etlingera elatior (Jack) R.M. Smith Zingiberaceae antimycboacterium L 100
S 25
R 12.5
Eurycoma longifolia Jack Simarubaceae R: tuberculosis R 12.5
Hedychium coronarium J.Koenig Zingiberaceae S: throat infection Fl 100
L 25
Homalomena aromatica Schott Araceae ni: liver and lung diseases L 200
lpomoea aquatica Forsk. Convolvulaceae  R: chronic cough L 100
S 200
R 50
Kaempferia parviflora Wall. ex Baker Zingiberaceae ni: intraabdominal abscess R 25
Lantana camara Linn. Verbenaceae Fl: tuberculosis, L 200
haematemesis S 100
R 100
Mammea siamensis Kosterm Clusiaceae ni: liver disease, lung L 100
strengthening S 50
Mimusops elengi Linn. Sapotaceae FLl: tonic, lung strengthening, L 200
expectorants S 200
R NA
Momordica charantia Linn. Cucurbitaceae L: chronic cough W 200
Fr: Leprosy
antimycobacterium
Momordica cochinchinensis (Lour.) Cucurbitaceae Sd: cough, L 50
Spreng. tuberculosis, Fr-sd 100
intrapulmonary abscess Fr-pulp 50
and skin
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Traditional uses Plant MIC
Species Family (associated with TB and part (Mg/ml)
TB-related symptoms) used
Murraya paniculata (L.) Jack Rutaceae FL: chronic cough L 100
S 200
R 200
Murraya siamensis Craib Rutaceae R: tuberculosis, L NA
chronic lung disease S 50
R 200
Nyctanthes arbor-tristis Linn. Verbenaceae Fr: wasting fever L 200
S 100
R NA
Ocimum tenuiflorum Linn. Labiatae L: chronic cough L NA
S 200
R 200
Plumeria rubra L. Apocynaceae HW: Detoxification, L+S 100
intraabdominal abscess
Psidium guajava Linn. Myrtaceae antimycobacterium L 200
S 200
Punica granatum Linn. Punicaceae antimycobacterium L 100
S 200
R NA
Rhinacanthus nasutus Kurz. Acanthaceae ni: tuberculosis L+S+R 200
Sapium indicum Willd. Euphorbiaceae ni: intraabdominal abscess L 100
S 100
R 200
Solanum trilobatum Linn. Solanaceae R/ L: tuberculosis L 200
S 25
Trichosanthes bracteata Voigt. Cucurbitaceae Fr: chronic liver and lung Fr-pulp 200
diseases and skin
Fr-sd 200
\Y 25
Zingiber montanum (Koen.) Theilade Zingiberaceae R/ Fl: haematemesis L NA
R: Bleeding through nose and R 100
mouth
Zingiber officinalis Roscoe Zingiberaceae Fl: wasting fever R 25
ni: deep cough,
R: chest disease
Zingiber zerumbet (Linn.) Smith. Zingiberaceae Fl: wasting fever R 50

Used part: B: bark; Bl: bulb; Cl: clove; FL: flower; Fr: fruit; HW: heartwood; L: leaf; S: stem/stalk; Sd: seed; SW: sapwood;
R: root/rhizome; V: vine; W: whole plant; Five parts; flower, fruit, leaf, root and stem; ni: not indicated.

NA: not active at the highest concentration (200 pg/ml) tested.
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Other plant crude extracts of the
Zingiberaceae family that showed significant
activity against Mtb H37Ra with MIC values less
than 50 pg/ml should be further investigated to
identify the chemical constituents responsible for
antimycobacterial activity. Rhizome extracts of A.
purpurata, C. zedoaria, H. coronarium, K.
Parviflora, and Z. Officinalis had MIC values of 25
pe/ml, while rhizome and stem extracts of E.
elatior had MIC values of 12.5 and 25 pg/ml,
respectively. These results are in agreement with
other reports of antimycobacterial activity. For
example, fatty alcohols from A. purpurata
inhibited Mtb H37Rv, with an MIC of 64 ug/ml“?.
5,7,4°-trimethoxyflavone and 3,5,7,4°
-tetramethoxyflavone from K. parviflora inhibited
Mtb H37Ra, with MICs of 50 and 200 pg/ml,
respectively™”
rhizomes inhibited M. avium and Mtb H37Rv, with
MIC,,,, values of 25 and 50-100 pg/ml, respectively™.

(]

. 10-gingerol from Z. officinalis

Crude alcoholic extracts of E. elatior inhibited the
growth of Mtb H37RV'?. Although a variety of
biological activities of C. zedoaria essential oils
are known, its antimycobacterial activity has
never been reported, to the best of our
knowledge. However, C. longa, a closely related
species of C. zedoaria, contains curcuminoid
constituents that possess antimycobacterial
activity at approximately 100 pg/ml, which, after
modification, its derivatives containing
mono-O-methylcurcumin isoxazole showed MICs
of 0.09 and 0.195-3.125 pg/ml against drug
sensitive and drug resistant clinical Mtb isolates,
respectively"”. (+)-coronarin A and coronarin D
methyl ether from H. Coronarium rhizomes
exhibited antitubercular activities against Mtb
H37Rv, with MICs of 80 and 50 pg/ml, respectively'®.

Leaf extracts of C. aurantifolia and

C. hystrix (Rutabeae family) exhibited strong
antimycobacterial activity, with MICs ranging
between 12.5 to 50 pg/ml. The study published
by Camacho-Corona Mdel et al. (2008) of extracts
of the citrus species C. aurantifolia and C.
sinensis demonstrated that both extracts were
active against both drug susceptible and drug
resistant strains of Mtb H37Rv, with MICs of 25-100
Lg/ml 4,
S. trilobatum has been documented in
Thai traditional medicine as a cure for tuberculosis.
Our results show that stem and leaf extracts
exhibited MIC values of 25 and 200 pg/ml,
respectively. This plant possesses a broad
spectrum of antibiotic, antibacterial, antifungal,

and anticancer activities?" ??

mediated by
several compounds including sobatum, B—solamarine,
solaine, solasodine, glycoalkaloid, diosogenin, and
tomatidine®. Leaf extracts of this plant appear
to be responsible for immunomodulatory effects,
as previously reported?’. However, further
investigation of stem extracts may help to clarify
the identity of the active constituents responsible
for antimycobacterial activity.

B. hispida and T. bracteata belong to the
family Cucurbitaceae. The fruit of B. hispida is
highly recommended for TB patients in Ayurvedic
medicine; however, it seems to be beneficial in
numerous other diseases as well. T. bracteata has
been widely used in several traditional systems.
The fruit is used as a treatment for leprosy in
Unani medicine and, in Thailand, it is used as an
anti-fever remedy, an anthelmintic, a treatment
for migraines”, chronic liver and lung disease, and
other ailments. Chemical constituents isolated

from T. bracteata were previously reported?” "
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but have not been proven to possess antimy
cobacterial activity. Our study demonstrated that
B. hispida root extract and T. bracteata stem
extract had an inhibitory effect against Mtb H37Ra,
with an MIC value of 25 pg/ml.

Extracts of C. papaya have been reported
as having antifungal, antileishmaiasis, antimalarial,
antiamebic, and antimicrobial activities"?,
Aqueous and methanol leave extracts of C.
papaya were reported to have MIC values against
Mtb H37Ra more than 100 pg/ml®. However,
dichloromethane extracts of root and stem parts
of this plant exhibited stronger MIC values of 12.5
and 50 pg/ml, respectively.

In Thailand, C. asiatica is thought to have
some medicinal properties. The entire plant has
been indicated for TB treatment and in India it is
used to treat leprosy patients. Asiaticoside is a
triterpene glycoside that in liposomal form was
found to have better microbicidal properties
against M. leprae and Mtb as compared to its free
form®. Interestingly, our results showed that a
leaf extract at 200 pg/ml did not inhibit Mtb H37Ra
whereas the root extract was active, with an MIC
value of 25 pg/ml.

E. longifolia Jack, an herb found in
Southeast Asia, has been widely used in TM. It has
been scientifically proven to possess antimalarial,
anticancer, anti-diabetic, aphrodisiac, and
antimicrobial activities. The plant parts are rich in
various bioactive compounds; alkaloids and
quassinoids are major components. Aqueous leaf
extracts showed antibacterial activity against
Staphylococcus aureus and Serratia marscesens,
while root extracts had no antibacterial activity

30)

against the bacteria tested®”. Our results

evaluated its traditional use in Thai medicine,

which showed a significant MIC value of 12.5 pg/
ml. Further investigation of the dichloromethane
extract of E. longifolia root should be performed
to identify the active chemical that inhibits Mtb.
The MIC results associated with B. hispida, C.
asiatica, C. aurantifolia, C. hystix, C. papaya, E.
elatior, S. Trilobatum, and T. Bracteata should
raise the awareness of natural product researchers
to collect the other parts of plants that have not
been indicated in traditional uses in order to
expand the chances of finding good sources of
bioactive constituents.

Mtb H37Ra could be used as a reliable
surrogate for the more virulent H37Rv strain for
the in vitro antituberculosis activity assay,
although the MICs of certain antibiotics tested
were lower for H37Ra as compared to H37Rv®
2 This may also be beneficial, as extracts having
lower antimycobacterial activity could be found.
Therefore, in this study, we considered those plant
extracts that had MIC values <50 pg/ml to be
significant and deserving of further investigation.
In addition, the use of Mtb H37Ra for testing the
antimycobacterial activity of natural extracts
would enable those anti-TB research scientists
who have access to a BSL-2 laboratory but not a
BSL-3 to contribute to anti-TB drug discovery and

32,33

development®®”. Additionally, the antimy
cobacerial activity assay could be made simpler
and less expensive by freshly preparing the
inoculum from the mycobacteria grown on solid
medium and using 0.01% (w/v) resazurin instead
of the commercial Alamar Blue solution®”.
Dichloromethane is the only solvent used
for extraction in this study due to its relatively low
boiling point and fewer manipulations needed

during the extraction process. In addition, as
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compared to water extraction, dichloromethane
extraction potentially yields chemical mixtures
having higher antimycobacterial inhibitory
effects™”, likely due to concentrated non-polar
compounds extracted from the plant. Previously,
270 Peruvian plant samples were extracted and
screened at a 50 pg/ml concentration against
MtbH37Rv using the BACTEC 460 system"?.
Although half of the dichloromethane extracts
inhibited the mycobacteria, only 3% gave strong
inhibition (> 90%). In this study, 25.8% of all plant
extracts (43.3% of the collected plants) were
active at < 50 pg/ml (MIC ). Apparently, the
selection of medicinal plants based on their
traditional uses provided more chances of

discovering natural sources of anti-TB constituents.

Conclusion

This study evaluated 60 medicinal plants
previously documented as treatments for TB and
TB-related symptoms; 26.7% of the collected
plants (15.8% of all plant extracts) exhibited
antimycobacterial activity, with significant MICs <
25 pg/ml. Overall, our results suggest a strong
positive correlation between the antimycobacterial
activity and the traditional knowledge of plants
used for TB and TB-related diseases in the Thai
Medicinal Plants. The results herein provide initial
information to researchers for prioritizing plants
of interest for elucidating active compounds for

development of new anti TB drugs.
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Fabrication the biomaterial scaffold for tissue engineering

by freeze-drying technique
Chirapond Chonanant'*

Abstract

The alternative approach for therapy degenerative disease is tissue engineering using the
biocompatible scaffold to facilitate cell growth and proliferation. The materials chosen for fabrica-
tion the scaffold are the key to successful tissue engineering applications. The objective of this study
was to fabricate the biomaterial scaffold via freeze-drying method. In the current work, chitosan was
extracted from shrimp shells and then combined with agarose and collagen type | in different
concentrations to optimize the most desirable scaffold. The microstructure of the scaffold was performed using
scanning electron microscopy (SEM). The average pore size of the scaffold was determined by the
Imagel) software. Physical functional as well as water uptake ability and degradation rate were also e
valuated. MTT assay was carried out to determine the viability of normal human fibroblast on the scaffold.
The histological structure of the cell-scaffold was determined using H&E staining. The freeze-drying
technique could produce a sponge-like biocomposite scaffold. The optimum ratio of agarose-chitosan-
collagen type | was found to be 3:2:0.5. The synthesized scaffold consisted of an interconnected porous
structure with a pore size diameter around 179.92 micron and 87% water uptake ability. In addition, the
degradation rate of the biomaterial scaffold after 4 weeks was only 4%. Moreover, the cell proliferation
was observed by culturing fibroblast on the scaffold for 3 weeks, which indicate their biocompatibility
to human fibroblast. This study indicates the potential of biomaterial scaffold for tissue engineering.
Especially, the use of shrimp shells which are garbage to extract chitosan and useful as a scaffold for

applications in tissue engineering.
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'Department of Medical Technology, Faculty of Allied Health Science, Burapha University, Chonburi

*Corresponding author: (e-mail: chirapond@go.buu.ac.th)

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 371



N
TuauIANIUAIUAAINTSULLBLEBALLUIUNE

UNUIMdIAYRBNITINYILIANINEITIAUAIULEDN
Y9488y Lasninallaideseideaieiziiiey
a | ) & v 4 fa o
wsan1sugnaeedety Jeresldlaseisawadivia

Y a & | g v 2= 1 Y]
nidulaseseaquliiead Ganizuasuy e
QI o d‘ o ¥ al' & a d' dl'
WLINUIUY WY MTNAINaLnUwadLAuAEauan Y
lasadgawadnagdesiianutiangy dgnguge™ ?
A g a I a |
Waldumananilaguansanmsiaziduniadagunny
YDLATLANIINLUANUDATUVDILYAE UBNAINT
lasudswaddesaaieliiosiazlinszdussuy
nieuTuresie” Tnsudeswadaninsordnlannian
sISUTRNAETEN W aznlsd balnenu Aoaatau
Tngoznilsardulnaiuasansenusznoun e
Y1A1anNILanlng tASWALNTaaNNANIINDLNNLSE

a S 1 = 1 1 v = 6
ziinnudangud udlinsedunisdanizvesyad
A | o & A A
Winganegnilsanaud1adunataniabiimsedl

@9 I alpgrudulalnawesinann

Uszadasun
glucosamine wag N- acetylglucosamine 1A53@319
Usgnoumevyferiilu (NH ) uazwyflansenda (-OH)
a ° aaa ) A P a a
Naunsavinujisenduaisaula n1silalagiud
UszauinviiiAnufduiusvnalnidudszgauves
naadlag vinlrlasasasaaaninanialawiu
fnuantlunisnsgdunisiainisve ueadlas
1 < = Qd‘ a v
drunaanaudulusiusssusAnnuLnluRImlg
& o & P P
waznszan ansafuanmnduudulels WWesan
lassasnafidnuazidu triple-helix waziiusqlvih
adnsgnindluana lasudssgadiiineaaiauyile
a I ¢ P ¢ ¢
N 1 1WuoInlTenouaIunsanIzAUNITIAINIEUDIYaa
”Lg]’a(lo, 12-13)
¢ a vy a =1
NNSANYINHIUN LA TNISNAN AT

I3 ~ X Y
WAAINBENLSANAULALAT UL DL N LA WTRAH U
NUMDRTIEIUTTIINRENLsALazlAlAY UL AL
a & fal va
A9 3: 1 lnglAsaagayaanbadnuaunsatunis
guiianuasinaziisngugs wnzaulunisimng

(14)

enwaanu’? wan15TAIN1LYDUTad UYL

Q’lj a &{ ral 1 dy o‘d‘
YINITNILLABNAVULA LA dIulasdeuLadi

WnanlAlAUNALADAALAUYRAT 1 @1U150LAY
58NNz NTadlALINTU WaisuiunsdeLwad
& fa a ~ ' a (12)
VUIASHASNARNNAR N LALATIULNE99E19LRE)
A1UlASIAYITAANNAIINADAAAUTRAN 1 WAL
pznlsalinudangugs uindunun1sdanizues
AR ANAILIDLATAd ULIATIS MATANULTUTY

15) | 1 < I X s a
DYNWLINATUELAIIAYUYAANHNARN AN

Yooz lags
@15555UVRE9NV A RUADNITEALNIZVBITAA UL
Tnssdsasadduiuaios shliAnnsaydowad
TUseminamsimziaes
FrfumAseiseulafiasAnulasudoarad
findnan oznilsa lelaeu wazpeaanaurdadt 1
emadiaunifonuds esmnavarifauauds
wukazaesaiuly Wethunausuiondndy
Tnsudsawadonnavsiililalasudsavadimunyay
wnnsihluuszandldluausnudanim wu Wuian
MIMsumvemnziassradluniemnssuiode
Yonaniansi 3 yiadadisngn milade lneame
lalgudsanansoadaldandendsdaduveyiing

711U SalunintiuanssssurRmanidsanunsoaansla

1Y ]

slusianmeuaglinszduszuugiauiuvessieng
(16-17)

(%

denanlasuasawaduds Tasudsasadilaas
gnilUAnwinaandiinianienmeing Wy dnvuy
WU VUIAFNTUY Qmauﬁ’ﬁiumséjwfn 9RI1N3
aanus nassaunsdeuruduRweslAsuAsLYad
sowwadlilusuanas nadildainnisanwluaded
g1t lugn1siauinissnuilsalusuanlageidy
wmadeimnssuiierde uenainusslovinianisumme
W& nsuanlaseasaradanialasudadunisld
n3nensliodadud annsoanUiinanesiiagnol
Wanafiwiazaiunsaas1eselaannveanaslyla
dnee

VEAUAZIINTS
1. msafialalagiuanidends
Flunsanalalagiuaniuiondaimu
1197NNSANYI98Y Benjakul S wagauy 1990%%
lnerdennanaien (Penaeus monodon) 1 flansy

372 NsasmadansLmglarnenniiUn x U9 31 aUUi 3 x Aug1eY - SuIAN 2562



1néndlazonn auliudaudrumduiugng i 10%
NaOH (§ns1dauiudendsme NaOH 1w 1:10)
fufigaumadl 100 esrmiwaidea Wunan 1 9alus an
tfuéna NaOH panlsivun vninwdondaiilald 1.25
N HCl ($asrdrudondasio HCL 1 1:10) Usdl
gaumgiivies 1Wunan 1 $alus &1s HCL sonlvinun
duiifelafu anthufin 50% NaOH Frsdulafiu
sio NaOH 1T 1:20) fuiloaumgil 100 ssmiwaldea
Hunan 30 Wit 19 NaOH vonliivn authidng
pdsanviedian pH Hunans aandueulius

2. N15ATITTEAUNITAIIANL B2 TR
(Degree of Deacetylation, %DD)

wsfiwesiddalunsiansanlalaey

ﬁamigﬁumiﬁﬁwgaz%aa%ﬂLﬁuﬂwiLﬁmﬁumaqwg
svilluvuluanavedlaiu yilelagnuanunsoavane
1§ty msienegisedunisidanyesdnalunis
Fnunnsillds acid-base titration method"® Tned
lalagnu 0.1 N3y aganelu 0.1 M HCL 30 Tadans 19
methyl orange tJu indicator thasazanelalaeiu
Tulvinsn ¢ 0.1 M NaOH e wamsziuns
Mannsevdda mmqm@hﬁ

CV, -CV
DD (%)= ——1 2.2,

Mx 0.0994

0.016

dlo C1 Aemnududuves HCL V1 AoUSuns
999 HCl fildazarslalneu, C2 Aemududy
289 NaOH, V2 @AsUsu1msues NaOH, 0.016 Aaan
SuUszavsves NH2 wuhelalumeslafu uay 0.0994
AoReAduUsEAvSYes NH2 mihelulumedlalngiuy,
M Aothwtinuedlalngy
3, n1suAnlAsuasLYad A rmadauy
\Hanule (freeze dry)
mMsnanTAsIAsTadan sxnlsalalneu-
Avaalauvdndl 1 vilagwauiuiannnisine
903 Tripathi A wazany 2015" Feldernlsawas
Talagulunisnanlasudsasad Tnotlalneiy
wazareluacetic acid Adaumdudy 1% dau

aenlsd (Sisco Research Laboratories, Mumbai,
India) warABARAUTLAN 1 (Himedia, Mumbai,
India) azanglutnnau annuuNauasng 3 veieln
laanudutugainedanandlun1sien 1 wauans
gj a Y & dy a [y :.J/ 1
N9 3 slalmduleoliedu andumaisazaield
a 3 a 2 o o [ <
NABALYURTNINNAARN WA U LU LT BN LTS
(Martin Christ, Germany) igeunil -100 LAl
Wuan 48 4lug
4, n1SANEIANYUEYRIIASILABILYAS
meldndasqganssaudidnasausiindainsia (SEM)
. P .
111ASHALNYAAINDLNLTE-bALAYU-
AoaatauYind 1 lUdesnendesganssaidianaseu
yipdoinTaiioguuInuAZaNYML TNTUTDILATIRES
wad lnunsidoynianeunfeuuuiaiviifiiesng
INUUTUANNINANEIVE18 2,500 11 UIAIN SEM
nlalviisenvuinvresgnumelusunsy Imagel
5. n1sAnwAaNUAluNIsaNUT (water
uptake)
n13RnwIaMauUAlun1sgulvedlas
Q’lj I3 1 a ) s:)j L dy Y &
Beswadiazylaii 3 91 lnefnlasuasssad iy
NINAUVAFUEIAUGNAI 1.5 [WuRluns vl 0.5
WWURLNAT TIUINNN (V\/dry) LAY LAT AT AD
Tu 1XPBS Wuan 1 97lus andudaiudn (W )

we
12
o

ddmdnnoutazuasnduasdudnsinisgui

.

MUgATAIL

Pt~ Wery X 100

‘Water uptake ability (%) = W
dry

6. N1INAFIUTZELLIA1TUNITERNEA?
(degradation rate)
NINAFBUTLELLIA L UNITARYFH IV
Trssdsaradusazaiah 3 91 Tnodnlasuaosvad
Tilunssnanuwadurigudnans 1.5 wufiung v
0.5 WwuRtng Feimin W) wudlasaasawad
Tu 1XPBS figaumindl 37 esmiwaidioa auasy 1 dai
Mntuhlasadsamaduinliuge daihminudey
(W) warutlasadsawadly 1XPBS Aofigungd
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37 IANALTYE AUASU 4 AUAY Lnewmasdunu
1lAsAgLgadoanu1auLisLasTadIMiingnIs
aan8dn UtnutnnaulaznduIAIuIdusmne

N5AANERA MUGATAIL

Wiet — Wary
Weay X 100

‘Water uptake ability (%) =

7. msvageurnuuiivvedasadsaad
sowwaalWlusuandan (fibroblast) Arewmaiian MTT
dlasudsnsadadaldidunsanay
PNAFURNIAUEINAI 1.0 LURLAT 11 0.5 luRling
shliusmenademelduasganslilemndum
30 undl antuutlasudsamadluemsiasusad

¥in DMEM-HG Tunnaviquinuiu 24 4o (24 well
olate) iWhunan 1 Halus neawadimedsswlusuanas
(ATCC CRL-1635, Rockville, MD, USA) 91131 1x10°
wad adluuulnsudagad ulug CO, tunan 21
T WhRguomsnn 3-4 Tu nNuutueaaNiizin
NndUAY Inei MTT (Sigma-Aldrich, St Louis, MO)
ANty 5 lulasnsu/dadans 91Uy 250
lailasans Wilualug co iunm 2 Hlus i
LW@N DMSO : Ethanol ludmsidiu 1:1 d1uu
250 lulasans Wiluwegndunan 10 widl udnhluin
OD ¢181A304 ELISA reader fiAueandu 570

YLULURS

A5 1 LARIDMNIIEIUYDIATTTIUV AT IUNISHAR AT AL ILAR

Tnsudsuaas NINEIUVBIANTTITNYNG (%)
azn1l5d lalaanu AoaaauYiad 1
1 1 1 0.5
2 1 1 3
3 1 2 0.5
4 1 2 3
5 3 1 0.5
6 3 1 3
7 3 2 0.5
8 3 2 3

8. n15doud hematoxylin kag eosin

(H&E)
wdannmnziasaadlwlusuanaduy
Trssdsawadiluszosnan 3 dUank dilasuasead
a1, 2 way 3 wSnwaninly 4% formalin
Hunan 24 Falus anduthshetsanildy paraffin
wazilUdndea3os microtome ledfinaumun
yosuuUsEinm 10 luaseu efegrsuualas

wanthalanlueulviuvis viinishs paraffin eanlaegy
dlansingne Tu xylene 3 AT ASIAY 5 U 91nUu
Jualas luweansgeaainadududuasluan
¥ o Y Y oiw e s
Jumauay 5 Wil (1-2 A%Y) nduguiiegalud
hematoxylin tJuia 5 w1l wad1esenlsd
| Y 1 a . [ a o = g
Juiegnelud eosin 1uian 1 Wil vihnsAsdesn
lnsjualadsiegdluneanaged nAMULLTUA
lUas wdy mount aladsmeuien permount
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9. M3AATIEVdeya
uATetivhmamanes 3 61 Jayarng q
thiausludnunrresaiedsiazanidesuunnsg
l9ahi@a Shapiro-Wilk test Tun1MAEOUNITUANLAY
foya lnswuirdoyarimunaiinisuanuasuuuund
(Normal distribution) TolUsunsu GraphPad Prism
neiiu 8.0.2 Tumesgiaarndediuneada
A2875 One-way analysis of variance (ANOVA)
Ineldn1smageuves Turkey multiple comparison
test d@runsiSeuisunslunguiieglauseiiu
T4a6R One-way repeated measures ANOVA fisz#iu
p<0.05 fiadnvayaiininuunnsisegeldedAgy

]

9206

NANISANEI
1. msaialalaguainiddands

lalaguiadalaainiudondanaisail
thwiin 13.6 nfu dnwazvedlalasuiiaialéide
Yu uwiuruiatdnuwasdanuuszuanduge
fauansluzuil 1 lalneuiadaldazaelddlu 1%
acetic acid @auszdunsidavyesifaiiaiade
70.89 + 1.54% Fsdtedlalgudiaialdainiuden

fanaslunsAnwasailiiszaunisminvyesdiags

9

S
LSRG

5UN 1 wansdnuaizaasialagnuiainlaniddenia
nae

2. NISANYIANHUZNIINIYNINVBILAT
X .
GRNCGG)
AINNITANALATIAYIAANNARN
e 15a-lAlnYU-ARAALIUMIERLUET NUNTATHARS
e 1 ° = = 9 X &
wad N unsiuigenudandarunsaduguidu
3 9fle Janwaueaatenen wWeullasaasuyasd
udalAdunsInauwnadurnAugna 1.5 wuiwns
W 0.5 lUAwnT nudlasedsseadi 1-4 dn1sgu
) P | X ~ v
matarlifugy diulasudeuvaan 5-8 Tdnwuy
¥ go’ a = 1 = =3 aa
ARNNBIUT AAUEAE ULazEINTaAUgULTU 3 4R
o dauandluguin 2 dedugidednilasudouead
a & & | =~ o
7 5-8 Fadenudangulunuidnuazvesgnyulay
wurngngunteldndesganssaidiinnsauniia
daans1aneld

< 4 oo By o o 1. od r P
Tns wieamaii | 105 u@uUyaan 2 I3 3 I 4

Tk o o £ P
Tnsudvasadn 5 Tnsadsaradi 6

JUN 2 uansdnuaen1anN1en nvedlasudssad
a d‘ d‘ U ¥ U
yilafl 1-8 NFwnAMEAILUET

3. NIsANEIANYAEYaIlASALIYaan1etd
F73 fa <@ a [l
ndesganssAUdLanasauvlindainsnn (SEM)
NATANBIENwazvRITNTUAIely
lasudsagaanigldndesganssaidianasouyile
doen3n WIBNNTIATEiuIAYegHIUMIElUSLNTY
Image) Wudlasudsawadn 5 (3UN 3A) WU
=y Q‘I v [ é’ [~ 44' 1 %} &
fdnvaenanewmdsuaae i 1ugeuneiund
lAsaideaad (interconnected pore) YUIAYBITNTY
Uszanas 170.37 luaseu lasudeawadi 6 (37 38)
=y =1 [~ | [~ dll 1 ) &
snsuldnwaze Senduvie Wugleuseiumi
lasadesas vuavesgnIuUssann 241.99 luaseu
dlasadeawadi 7 (5UA 30) uag 8 (U 3D) gy
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a o

=~ & = v o X g
nuareBuasilugunaemasundiesale Wus
WouraiunilAsuAguTad AUIATaIIHIUUTEINN
179.92 uag 184.29 lumsou muaau

45

& [ E T WAL
i
: I 1 N:E

i

gﬂﬁ 3 LARIANBAYIATIATIILATYUIATNIUYDY
Tnsudsawad® 5, 6, 7 way 8 aneld
naesgansIALBanaseusiindeansia (scale
bar = 100 luAsaw)

a. nsdnwrdasinisdutivasiasaies
waa (Water uptake)
MnuamsIenuTilasufeneadd 5, 6,
7 uar 8 fSmTnsduth 82.62 + 0.74%, 83.64 +
0.83%, 87.33 + 1.00% Waz 89.35 + 0.86% MUAIAU
fuandlugudl 4 Tnewuilasafowsadd 7 oy 8
famanansalunsduiannnilasudoneadi 5
uaz 6 g NUtudIRYNINEDH (p<0.05) Felasades
wadd 8 Tosdusznouves axnilsa, lalowu way
AoaataLTEnd 1 gafian asednufulasseisaead
fi 5 Fafleuanunsolumsdulflosiian waed
93AUTENBUTDY B3NL3d, LALAYIU kaYADAAILIY
wiodl 1 ilan edrslsfimuandfiuiilasaionead
i1 4 ofin SSmmmsdutnannnin 80% Fededniu
Snsnsdutinfigs ansnsothanlfidsaeadly

Mg (%)

% |
92.00 | |

*

90.00 *

88.00 H
86.00 .
84.00

I

82.00

80.00

78.00

76.00

o v v v T v I T 7 % v
Tsvdsuaadn 5 Tnsudosuradn 6 Tnsudsuradn7 Tasudeuvadn 8

U 4 uansnan1sfnudnsinisdutinvedlag
Aoaadd 5, 6, 7 unz 8 deyauandlugy
Anade + 15D, N=3, * p<0.05 lneldadn
One-way ANOVA

5. MsANYISATINISAANERIvRIlATHALY

Lwaa
INASANEIINTINITARIYAIVDILAT
Aouwadneluszeziian 4 daw wuinlasados
wadaa ¢ fefiuvuslunaanedifiududesy ay
sepziaiuty fuanduguil 5 lnsemslasades
e 6 uaz 8 Faflsnsnsaaneslundazdunn

o w

uFuegeivedfanieada (0<0.05) drulase
Feawadi 5 fnsnisaanesluduanid 4 unni
Uil 1 uae 2 egnadifuddnmneadn (p<0.05)
dnlasadsngadi 7 fonsnsaaeilunias
avitesdian ogrslsfinmsninisaaisfives
Tnsedoseadi 7 luduasid 4 Winuntuedasdl
ToddymsadfdleisuiudUaniii 1 (0<0.05)
dlevinisiieuiiisusnsinisaaiss
vodlasnasuad uravednluusazdunsg nuid
Tnsadsaigadii 6 Sdamnsamedlunsaydunisigs
Ailasuaoneadi 5, 7 uay 8 eghsdidddayyadn
(p<0.05) namlazasulnsadoneadi 7 d8snns
aanedail 4 danivesiian laefidnsnisaaisd
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Wies 4.91 + 0.65% sesaunAelasuasseadh 5
fisasnsaaneifidUanniii 4 1Ju 7.22 + 0.89% uay
Tnsadoamadi 8 fidnsinisaanadafiduavidl 4
Wy 11.60 + 1.34% dwlnsudouwadi 6 d8ns
nsaanesafidUa YT 4 gafiando 18.29 + 0.71%

SATINSAAIWE (%)

20.000
18.000
16.000

14.000
12.000
10.000

8.000
6.000
4.000

2.000

0.000

Tnsudoauvadn 8

@i 6 Tnsuidoaain 7

W a1 W #aniii 2 ] et 3 W i 4

Ul 5 wanssmsmsaanesveslasdsneadd 5, 6,
7 waw 8 luusiazdun v deyauandlusuaiade
+ 15D, N=3, * p<0.05, ** p<0.01 lngldaif
One-way ANOVA, # LUSguligusnsinig
ganeivedlasuisuradurazeinluusaz
dUan

INNANITNAADIINUATINATINT WU
lAsuasawaan 7 gﬁﬂﬁg‘wEuLﬁugLsﬁauﬁaﬁuﬁﬂma
Weawad vunvesgngulsEinn 179.92 luaseu
fanuanusalun1sdui 87.33 + 1.00% wavldns

o Ao ¢ o A v O vaw = A
NsEaNEFNAUAIMA 4 dvian FatugideTaden
Tasuasawadn 7 lneaeuanuiduivuedasuass
sowadlnlusuananse sewmada MTT wazdou H&E
Wiagn1snzuaznIsasyiulnvesaduulaTdes
AR

[ a tg [
6. NSNAFBUAMUUUNBVBIIATIHALUYAR
sawwaabnlusuanan

o X ¢ X ¢

Wadsasaa lusuatanuulasiasLwad
< [ '3 1 dy o‘d‘ 4’ a
Wuszezan 3 dUan9 nuntasuasuwad 7 F9uae
N rNlsa-lAlpgu-ARaaANTRAT 1 huflaanu
[ a 1 '3 '3
Wuiwsowaatwlusuatas wszwadlwlusuanas
aunsasgivlauulasudssadlanadUaia 1

Ui 3 Tpsnudndruugaaludunivii 3
1NNINFUAAT 1 og9ltud Ay 9ads (p<0.05)
v & & ¢ & aee
wansliiuinlasudeagaan 7 asnsaluiidang
youaduaziulasssnmquliimaduisininduou

1o flauanslugun 6

OD 570 nm
0.90 *

0.40

#lanivi 1 flaniii 2 flaniii 3

Ul 6 wansran1sananudufivreddasaies
waaneolgaa lilusuatanaigwmaia MTT
assay deyauansluguanide + 15D, N=3, *
0<0.05 lngldaif One-way ANOVA

7. nsAnEINsEanzvasvaalWlusuaias
YUlASIALATAR
-dy &'\ '3
NAN1SLNIZLAsILaa lUSUANER UL
Tassasagaatduszeziian 3 dUn1vi wulwas
Ilusvanadarunsanizuaziasgiivlauulase
Gouradlanauadunmia 1 (U 7A) Tngasiiud
° s a X ¢ o X 4
TIUIULTAa AT YUUlATIALILTaa LT ULT Y
TudUnnvil 2 (UM 78) wagdUamin 3 (3Ufl 70) Jana
124 =) U %} 6 o a 6§ o L3
M5daud H&E &uiusiutunisimsIenaIuIuwas
nInMmewmata MTT (U7 6)
Gl 3

danii 1 _ flanfii2

AEy B Ny opmeaE Ty
=~y m o o
“." 4 A A! : ’ : ‘( ‘ % ’r
. z ‘ i \ / v

A d o

u\‘ . . \. :V ) \
s 4 o th iy p= 2 e
.":‘?}..‘L o 4 28 W o ‘T
e YN pifait
sUN 7 uanawani1sden HRE Lilegni1siniziagnis
Wiyraswadlnlusuaad (@nAsd) uulase

Aouwadiszevinan 1 dUanvi (7A), 2 dUan
(7B) wag 3 dUat (70)
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a3UuazinsalnanIsAnen
a o éJI dgl 1 dl U v

NudTeaseinulntalnsrunanalaann
wWaennanaimilsesun1sidavyesaia 70.89%
dg o U 1 aa L% 1 dsj a
Fan1sirdanyezdfadudivsdanudulafiu-
Talpwu wesantefu-lalegudulalndwesves
N-acetyl-D-glucosamine Wag D-glucosamine
f1daa1uuDs N-acetyl-D-glucosamine 110A31
zuansnuantnuvatiafiu Tuniamssiudun
dne1uve D-glucosamine 1NN ALUAAIAUANUR
wiuvaslalagiu Felalawrundseaunisiidnny
aediageazUsenounienyeeiiludiuiunn faty
avuaansatunsgadutifazgelusiag agdlsfiny

a o dy Y v ada U =
NATsilefawlaRSmsanalalneuL1aINNISAN®
2949 Benjakul S wagamy 1990 Feanalalagnuain
Waendawydiy lagludunounismdnlysauld
ANULUNTUYRY NaOH 3% swuduiidanyesaia
Toelddndrulamuiu 50% NaOH wu 1:15 Talswu
AV v ) o w | Aa ¢ s &
mlmmzmumimﬁmu%awma 58% N19ANEIATIU
TAANAMUTUTUYDd NaOH wu 10% squdu
Wndndulafuiu 50% NaOH wWu 1:20 19910

o w ' Na o X v v
N1IN1INNYBETARNUYUATUAINULUNUVUYD NaOH
A Favililalawunadaladsedunisiidany

a a I = .
BYYRAFININNITANYI1UBY Benjakul S wazAy
1990(18)

A1SNANLASILAYULYAE ANNANSTTTTUYA
arnlsd LAlATIULALARAANIUTTATN 1 A283TuY
- < X < 1 ¢ aal v
Wonude ansadusuilulasadeusaduuy 3 4l
1AYANYULNIINENNYBILATHALNIARNNAR Lo 1)
o Y 4 A o & ¢ v 9 v
AnwareateNedll Wevilasudsasadufnlmiu

1 dy a‘d‘ a CY)

N3InaN wudlasudeseaan 1-4 dnseuiiatuas
Laifiugy dwlasadeseaain 5-8 danudanguuas
anunsofuguilu 3 98ld nsiilasudeawadi 14
guiaazliAugy naniddiunauvetenilya
WEN 1% msziiaiiiuAnutLturateznilsatiu 3%
Tulasaaewwadn 5-8 ziullasuassas sl

a | X ~ I3 a a
ANAEAvELLNNYY Wesanneznlsaluasivediy
Anudavgy Wuanuaslagliililasufesad

@2 Tassaeaiaadl 8 JAuEINNTe

WUIEhMNNIY
Tuduiunniian dulasdensadd 5 duntsenan
Tnelasadsawadn 8 [Wulasudsuwasnilesrusenou
¥99 a¥Nlsd LAlMYIY UAzADRAALIWYLAT 1 gaian
drulasaasawadn 5 dasAUsenauwred axnlsd
lalpgu wazAeaalauYlaf 1 A1vign FatuNISN
lasadsaradiinuautilun1sgquiilad Wewnain
a 6 d‘d wa Y Y
flpeAUseneuvesanslnuaudalun1sduiuluans
293nlan Wy aznlsavazlalneiu Iegmniglaln
gBauduans polysaccharide Niivforsilu (-NH)
wagvylansenda (-OH) a1”>*” g4 functional group
wiaddauanuisatunissulusneauainaisazane
d! 1 ¥ a wa goj dy e‘d‘
Fagaeliarsiauautfveuln Iasuduaeadi 6
a v 'Y} I £ 3 1 d‘ 1
Tonsnsaaneiraut1w5) nenuidlanaiiiull
4 dUavi laseassgaddalemillussunns 18%
d[ d' dy 12 Y} < a a
Fnsnlasudssgadaatedistetuinandsnguy
vualug (241.99 lupsou) vinladnunRnduda
futnun UfHAsen hydrolysis @edatedeuilunig
1% o aaa = a Y ] 1 Q‘I L%
WihUgAsedeinlan dealnlasesnan 6 aaned
2 A ) X cal Ao < |
Sangalaisuiulasuiearaddundsnguannidi
nisaatedinfuluenldinananisiagsad
Tngyinliwaa b IAUNT AN 1L L UIFALTIUIY
LarovdNaregnIuvadlaTiisugad 913vinly
lassdawadiinisguiiiazaanuinguitlans

& a N a &£ T
21MN55IUNINSaNUAsUYaLAsL AR TULA L

a o gj Q’lj 1 dy e’d‘ d! a

NUITIATIUNUINASHASNYRAN 7 Tl

Guu’msuaqgwquﬂizmm 179.92 luasau denuaunsa
Tun1sguingetia 87% wazlldnsinsaanasnduam
71 4 Uszanas 4% fauideadonlasuieaeadi 7
Tuneasumnutdufivveslasuiswagdsotwad
TWlusuatadmemnaia MTT wazdau H&E Fawuln
Wad Nl USUANAR AN ALNIZAE LU IR AUIIUIY
YULATHAYUYAR LA FINAINIIUIULIRA ALY
Tudnvin 3 edrediddAnyneada wansliiiuid
Taswasawaaiaulasnds Lidufiveetwad
Inlusvaradganunglunisdianuszendldluauy
a dgl dl 1 d‘ v
Jenssuiladaenalulusuian nan1snnassnlnain
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a o & A v 9 = A (25-27)
JMUIYYATNUNUAIUEDAARDINUNIIANEINHIUNN

= a X ¢ a A
FINANTATUAYUYAAIINABARNLAUTTLAT 1 way
A X ¢ ' X
Talpenuiiomnzidsasaa lusuanas nunlasaass
s a X a P ' P 2
Wwadindaduiaiuganguiazdynguas 1wag
TnlusuanananunsawuasiindnuIuuUlAsLaeLYad
P ° A aa a X ~
196 g U IULaa NATINAUTUAIUTLELLIANT
AEYAd WARILAIUINIATIALYAaINADARILIY
A A ] P P
wilad 1 waglalagiunszaunisdainizvesadlas
| @ = Q‘I 1 4! £
p81915AnUNISANINK1UNIT T zn lsanay
lalagunanlasuagagaa ? NaUNUIITIUILLA]
N1INaNaINN 60% Lravkied 40% Tuiuan 10
oo ¥ rx . P e -
AVN15INZLALe NalaninaNlASIALULARTINAR
lafignguvwiadn (40-70 luaseu) vinlviwad
| A A v a X P
liansawedoundliiaigynelulasadsaugadla
a & Ao < i ) a
gnnagnsundvuiaandawalinisuaniuiguans
a ' A a X ' &
2vshkarMsilasuaevasduindulali® wanaind
g3NETINNANUINHELATIREIERdAI T RAELTR
lun13nseAuUMSEANITYaLYad WU ADAANIUT
IAssasaUsEnounIY Arg-Gly-Asp (RGD) sequence
FalinuanUalunsdaasunisianizvesead
nanlagasd Mmananlasufeseadnemaia
wiidenudell uenanauauRvesaIswAazylnaLdl
NARBANWMLYDILATHASNTAa WAL dndlulunis
WWua1surazvdnfdinanodnuuzY9lATIasYad
Wyt Liesanludumaunisyinudidonids dnanay
Ve ) a % 85 R
sgfivansudazyinaznareiduiinds lnguiudanla
~ v ¢ 1 a9 ¥ o
aziin1sdnseamanunsnegluluianavesansildyin
lnsadsagad ntwinisangamaliasite iduds
- & - 1% N a &
L‘Ua‘aumulau’lLLa’J'iwmaaﬂmmmﬂugwgumm

YUINVBINANUILT 9?2

AuNTILaEIUINVRITNTY
a ~ ¢ X ¢
ziAnvnatsiduserdsenavlulasuisayad
X X A a A & o
PYBNINTULATHALITAANNANANNAITETTUIR Fadl
AaantRiulafuitloelusanivanunsaduasy
ALY DIARLNILLRIUULATIALUTAR bo1
= X e & v ¢ a W
FelasadswadninenyuliwasinIswaz I3k Us)

QI o FZ) [~ [ o @
Windwule dodutadedrfgyroninudnialusu
ANUIAINTTULLBLED

fnAnssuUsznIA
nuifeillasunuaivayunAuranivmans
UMY (Fyeyr5unuai AHS 02/2561)
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Evaluation of body center of mass sway during sit to stand in healthy

elderly and fall-risk elderly by Kinect-Based Exergames device

Weerasak Tapanya"**, Pacharee Manoy', Noppharath Sangkarit"?, Rungthip Puntumetakul®

Abstract

Background and Objective: The older adults are aged as decreased of balance control ability
which may increase their risk of fall. The purpose of this study was to compare the body center of mass
sway during sit to stand, assessed by Kinect-Based Exergames device, between healthy elderly and
fall-risk elderly. Method: Forty healthy elders who aged more than 60 years (mean age 68.93 + 5.70
years). They were divided into two group, 20 fall-risk elders and 20 normal balance elders. All subjects
performed five time sit-to-stand test (FTSST) while kinematic of center of mass (COM) was assessed by
kinematic assessment tool with software using Kinect. Independent t-test statistic was used to compare
each variable and significant levels were set at p < 0.05. Results: The results showed that fall-risk e
lderly had higher range of Mediolateral (ML COM sway) and Anteroposterior (AP COM sway) during
FTSST testing than normal balance elderly significantly (p < 0.01). Conclusion: The fall-risk elderly had

higher body center of mass sway during postural changing and risk of fall than normal balance elderly.

Keywords: Center of Mass (COM) sway, Elderly, Risk of fall, Balance, Kinect
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Age (years) 68.25 + 5.82 69.60 + 5.64 0.461
Weight (kilograms) 56.60 + 8.83 52.40 + 7.80 0.119
Height (Centimeters) 154.40 + 8.31 152.10 £ 4.92 0.293
BMI (kg/mz) 23.24 + 3.56 22.68 + 3.39 0.332
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Variables Normal balance
group(n=20)
FTSST (seconds) 10.68 + 0.79
Kinematic of FTSST
ML COM sway (cm) 2.99 + 0.67
AP COM sway (cm) 17.74 + 4.89
Vertical COM sway (cm) 29.80 + 3.59

Impaired balance  Mean differences  p-value
group (n=20) (95% ClI)
1531 + 1.20 -4.63 (-5.28 t0 -3.97) < 0.001**
479 + 242 -1.80 (-2.95 to -0.63)  0.002**
23.78 + 6.31 -6.04 (-9.65 to -2.41) 0.001**
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MR ¥ significant difference at p<0.01

ML; Mediolateral, AP; Anteroposterior, COM; Center of mass
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Reliability of a Thai version of smartphone addiction scale

in Thai adolescents
Pattanasin Areeudomwong'*, Thapakorn Ruanjai’, Poowadol Srimalee’

Abstract

Prolonged usage of a smartphone becoming smartphone addiction could affect several body
systems such as neck or shoulder pain, blurred vision or depression. Although, smartphone addiction
affects health of the adolescents, a Thai version of smartphone addiction scale is not presented for
applying to assess Thai adolescents with smartphone addiction behavior. The objective of this study
was to investigate reliability of a Thai version of smartphone addiction scale in Thai adolescents.
Three-hundred and thirty Thai university students (females = 289, males = 41) with average aged 23.30
+ 1.40 years who were interested in research participation between March to June 2019 completed a
form of a Thai version of smartphone addiction scale. The results of this study found that the overall
internal consistency of a Thai version of smartphone addiction scale representing by a Cronbach’s
alpha coefficient was 0.94 and the Cronbach’s alpha coefficients of its each domain including daily-life
disturbance, positive anticipation, withdrawal, cyberspace-oriented relationship, overuse and tolerance
were 0.94, 0.73, 0.89, 0.84, 0.83, 0.76 and 0.75, respectively. Therefore, a Thai version of smartphone

addiction scale has good reliability for the investigation of smartphone addiction in Thai adolescents.

Keywords: Smartphone addiction, Reliability, Adolescents
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A comparison of immediate effect between traditional Thai massage
and passive static stretching on alteration of spasticity and walking

ability in children with cerebral palsy

Pisamai Malila'?, Arpaporn Howhan, Chureeporn Kaewjunda, Punnee Peungsuwan'’.

Objective: To compare the immediate effects between traditional Thai massage and passive static
stretching on alteration of spasticity and walking distance in children with cerebral palsy

Materials and Methods: The study was randomized controlled trial participants who met the inclusion
criteria were randomly allocated to the traditional Thai massage (TTM) or passive static stretching (PSS).
The stratified (manual matching) randomized allocation was performed using gender (male and female)
and Gross Motor Function Classification System (GMFCs) (level I-lll). The level of muscle spasticity was
measured using Modified Ashworth Scale (MAS) and walking ability using one minute walk test (IMWT)
before and after immediate treatment of TTM and PSS.

Results: Thirteen children with cerebral palsy (CP) were recruited. After randomization, 7 and 6 of them
were allocated into TTM group and the other group were PSS, respectively. All characteristics were
similar in both group with no statistical different (p>0.05). After treatment, 5 participants (71.43 %) in
the TTM group had reduced the MAS of left quadriceps greater than in the PSS group which reduced
only 1 child (16.67 %, p = 0.0483). However, the other muscles did not show any statistically significant
change (p > 0.05) in right quadriceps p = 0.135, right and left hamstrings p = 0.42 and 0.553 respectively.
After treatment, the IMWT did not show significant change in each group and no difference between
groups as well (p = 0.659).

Conclusion: This present study showed that the TTM was the effective in left quadriceps muscles for
reduction of spasticity in children with CP. No significant increasing walking distance after treatment
both the TTM and PSS.

Keywords: Traditional Thai Massage, Passive Static Stretching, Spasticity, Cerebral palsy, Modified
Ashworth Scale, Walking ability
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Introduction

Cerebral palsy (CP) is a group of movement
disorders and postural limitation”. It causes body
structure and functional problems such as
spasticity, limited range of motion, joint stiffness
and muscle weakness lead to decrease mobility
and activities for daily living?. Spasticity cause
secondary problem include muscle and soft tissue
contracture and deformities”. There are many
basic physical therapy treatment techniques in
relieving the signs and symptoms of spasticity such
as Neuro Developmental Treatment (NDT), passive
muscle stretching, positioning, massage, whole
body vibration and others in children and adult
with CP spasticity .

Muscle stretching is commonly used in the
treatment and management of children with CP.
Prolong passive muscle stretching is commonly
used in the treatment for CP. Sustained passive
muscle stretching for a long period improves the
range of movements and reduces muscle spasticity.
Passive muscle stretching activates Golgi tendon
organ and inhibits the excitability of alpha motor
neurons'”. Prolong stretching with long term
manual static stretching provides the normalization
of muscle mechanical properties in CP*. Passive
static stretching (PSS) with manual static stretching
is performed by another person continually and
the child does not actively take part and relax as
possible. This technique has done with the child
in comfortable and safe position such as prone,
lying and long sitting. Parents may engage and
participate passive stretching with children®.
The previous study supports manual static
stretching of the ankle plantar flexors in CP has
been shown to improve acute lengthening of the
medial gastrocnemious belly and Achilles tendon

in one session®

TTM is a deep massage with prolonged
pressure along the ‘Sen Sib’. The Sen Sib line
originating from the center point (underneath the
abdominal surface (umbilicus), 2 fingers width
deep), and throughout the body via invisible
pathways®. The idea is that if these lines are
unblocked, then energy can flow through the
body in a balanced feature, increase awareness,
vitality, etc®. TTM is an alternative treatment that
has been used to promote health as well as
therapy for body and mind. Its effects are well
known for enhancing muscle relaxation, reducing
muscle tension, and improving joint flexibility?.
In addition, the previous study has shown that
TTM could be an alternative treatment to reduce
spasticity in cerebral palsy temporarity?.
The study suggests that spasticity in cerebral palsy
involves impairments and functional limitation,
measurement such as walking ability should be
further investigated @ Nowadays, there is no
comparative study between TTM and PSS to
improve the muscle spasticity. Therefore, our
study aims to compare the immediate effects
between traditional Thai massage and passive
static stretching on alteration of spasticity and

walking ability in people with cerebral palsy.

Materials and Methods
Study design

The study was a randomized controlled
trial (real control)'”. Participants who met the
inclusion criteria were randomly allocated into
the TTM or PSS. The stratified (manual matching)*?
was randomized allocation™ by three researchers
who were investigator, generated the random
allocation sequence and enrolled participants. It

was performed using gender (male and female)
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and Gross Motor Function Classification System
(GMFCs level I-ll) as a stratified variable. This study
was conducted in Srisungwan School in Khon Kaen
Province. All participants and their parents signed
a consent form prior to entering into the study.
The protocol was approved by the ethics
committee of Khon Kaen University (HE542188).

Participants

The spastic diplegia patients aged 10-15
years old and who met the inclusion criteria were
recruited: such as 1) spastic diplegia, 2) GMFCS
level | to Ill, 3) Modified Ashworth Scale (MAS)
level 1-4, and 4) normal tactile sensation.
Participants with any of the following criteria were
also excluded: 1) skin abrasion, 2) skin infections,

and 3) fracture and unable to verbally communicated.

Treatment protocol:

TTM group, a certified Thai massager
applied thumb pressure, by gently and gradually
increasing the pressure, with no pain among the
participants for each point along the Sen Sib. Sen
Sib are imaginary lines along postural muscles of
the body; these muscle were proved to be
tightened and exhibited myofacial pain
syndrome™. For each point, thumb pressure was
applied until the participants reported feeling
comfortable. Pressure was maintained for 5-10
seconds before it was released and applied to the
next point along the lines on anterior and

2,15
t('

posterior legs and feet®"”. This protocol on both

legs was repeated twice for each line. At the end
of massage on each body segment and overall,

the massage session took 30 minutes®'**®.

PSS group, each participant received
prolong stretching static muscle both the right and
left legs. Stretches were maintained for 20 sec on
muscle group, 15 minute per leg and overall
stretching session was for 30 minutes applied in
a comfortable and safe position for a period of

time "

. When stretching was applied continually
until the end point, there was no pain“® at
gastrocnemius, tibialis anterior, quadriceps and

hamstrings muscles®.

Assessment

Participant’s demographic characteristics
(age, sex) and GMFCS were recorded. The
definitions of GMFCS are described; level |,
children can walk indoors and outdoors and climb
stairs without using hands for support, can perform
usual activities such as running and jumping, and
have decreased speed, balance and coordination;
level Il, children have the ability to walk indoors
and outdoors and climb stairs with a railing, have
difficulty with uneven surfaces, inclines or in
crowds, and have only minimal ability to run or
jump; level lll; children can walk with assisting
mobility devices indoors and outdoors on level
surfaces, may be able to climb stairs using a
railing, may propel a manual wheelchair, and may
require assistance for long distances or uneven
surfaces .

Severity of spasticity, quadriceps femoris
and hamstrings muscle were tested using Modified
Ashworth Scale (MAS), the participants laid on
their left side or supine while an assessor tested
resistance to passive movement about the hip
and knee joint (with varying speeds of movement,

then recorded the category indicating resistance
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according to The MAS classification described as
follow. A score of 0 revealed no increase in
muscle tone while a score of 1 showed slight
increase in muscle tone, manifested by a catch
and release or by minimal resistance at the end
of the range of motion when the affected part(s)
was moved in flexion or extension. A score of 1+
indicated slight increase in muscle tone, manifested
by a catch, followed by minimal resistance
throughout the reminder (less than half) of the
ROM (range of movement). A score of 2 revealed
more marked increase in muscle tone through
most of the ROM, but the affected part(s) could
be moved easily. A score of 3 showed considerable
increase in passive muscle tone, movement
difficult and a score of 4 indicated the affected

part(s) to be rigid in flexion or extension®**?",

Outcome measures:

Each participant was assessed the level of
muscle spasticity and walking distance using MAS
and IMWT, respectively before and after receiving
the TTM or PSS. The details of each outcome
measure were described below:

1. MAS was a primary outcome. It was
classified to a dichotomous variable as “reduction
of spastic” meant at least a level of reduction, for
example: from level 2 to 17, or the 1" to 0, etc
(cut point reduced spastic in one level) and “no
reduction or no change of spasticity levels”.
The detail of the assessment were explained: the
participants laid on their side and supine while an
assessor tested resistance to passive movement
of the hip and knee joint (quadriceps femoris and
hamstrings muscle; 3 times) with varying speed of
movement, then recorded the category indicating

resistance according to the MAS classification

described as assessment part. The MAS has been
reported to have good intra-rater reliability (ICCSM
= 0.80-0.85) and moderate to good inter-rater
reliability (ICCs = 0.58-0.81) for elbow flexor
muscles “?Y All participants were assessed the
MAS of quadriceps femoris and hamstrings muscle
before and immediately after a 30-minute session
of TTM and PSS.

2. One minute walk test (IMWT) was
walking distance (metre) measure within 1 minute.
The participants were asked to complete 1-min
walks, two times using the following procedure:
following a 5 min seated rest, children stood at a
starting point inside the outline of 20 m. They
were given the following instruction, walk as fast
as possible around the track for 1 minute and not
allowed to run. Distance was calculated to the
nearest metre using markings on the track. A 10
minutes seated resting was given between tests.
During the test children were allowed to wear
their own comfortable shoes and used their
walking aids. An assessor recorded the walked
distance, and another assessor carefully followed

participant to test walking®..

Data analysis

The continuous outcome measures were
presented as mean + standard deviation (SD) and
median (min:max). The categorical outcomes were
presented as the proportion or percentage (%).
According to a small sample size, therefore, the
non-parametric was performed. To compare the
proportion of participants with decreasing of
muscle spasticity (using a score of posttest -
pretest) in both quadriceps and hamstring be-
tween two groups were analyzed by the
Chi-square test (x). For IMWT, the within group
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(pre vs post test in each group) the Wilcoxon
Signed-rank test was used. The Mann-Whitney test
(mean + SD or median and min:max) was used to
compare between two groups. To achieve
statistical significance, an overall two-sided 5%
significance were used. The data were analyzed
using a STATA version 10.1 (StataCorp, 4905
Lakeway Drive College Station, Texas 77845, USA)

with the license for Khon Kaen University.

Results

Thirteen children with cerebral palsy were
recruited. After randomization, 7 and 6 of them
were allocated into the TTM group and the others
were in the PSS group, respectively. Table 1 shows
the baseline characteristics. All characteristics
were similar in both groups (p>0.05).

Table 2 shows the mean and SD of TTM
group; MAS at pre intervention on Lt. quadriceps
is 1.71 (S.D.= 0.39), while post is 1.29 (5.D.=0.39).
Rt. Quadriceps at pre and post intervention are
1.71(S.D.= 0.27) and 1.36 (S.D.=0.38) respectively.
On the other hand, pre intervention Lt. hamstrings
is 1.64 (S.D.= 0.38) when post intervention is 1.57
(S5.D.=0.45). Rt. Hamstrings is 1.57 (S.D.= 0.35) for
pre intervention; 1.5 (S.D.= 0.41) for post intervention.

For, PSS group Lt. quadriceps pre intervention is

Table 1. Baseline characteristics

1.5 (S.D.= 0.29); post intervention 1.42 (S.D.= 0.19).
While Rt. Quadriceps pre intervention is 1.58
(S.D.= 0.19); post intervention 1.5 (S.D.=0.29). Lt.
hamstrings pre intervention is 1.83 (S.D.=0.62)
whereas post intervention 1.42 (S.D.=0.45). Lastly,
Rt. Hamstrings pre and intervention is 1.83
(S.D.= 0.62) and 1.5 (5.D.=0.29) respectively.

According to Table 3, after treatment, 5
participants (71.43 %) in TTM group had
significantly reduced left quadriceps spastic
greater than in PSS group, which reduced only 1
child or 16.67 % (p = 0.0483). The other muscle
did not show statistically significant changes
(p > 0.05); however, the MAS results were not
change. The number (%) of CP children shows the
reduction of leg spasticity (using MAS) after
treatment. MAS was classified to a dichotomous
variable that reduction of spastic as described in
outcome measures””.

Table 4 shows that TTM group trended to
have greater walking distance than those in PSS.
Both groups showed significant increased walk-
distance after treatment (p<0.05). In comparing
the difference (post-pre), the TTM show slightly
better result than the PSS; however, this was not

statistically significant (p= 0.659).

Characteristics TTM (N=7)

Number (%)

PSS (N=6)
Number (%)

Age (years) 12.71 + 1.80
Sex

Male 2(28.57)

Female 5(71.43)
GMFCS

I 0(0)

I 5(71.43)

Il 2(28.57)

12.50 + 1.87

2(33.33)
4(66.67)

0(0)
4(66.67)
2(33.33)

TTM ; Traditional Thai Massage, PSS; passive static stretching, GMFCS; Gross Motor Function Classification System
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Table 2. MAS at pre — post intervention

MAS T™ PSS
pre post pre post
mean S.D. mean S.D. mean S.D. mean S.D.
Quadriceps Lt. 1.71 0.39 1.29 0.39 1.5 0.29 1.42 0.19
Quadriceps Rt. 1.71 0.27 1.36 0.38 1.58 0.19 1.5 0.29
Hamstrings Lt. 1.64 0.38 1.57 0.45 1.83 0.62 1.42 0.45
Hamstrings Rt. 1.57 0.35 1.5 0.41 1.83 0.62 1.5 0.29

Modified Ashworth Scale (MAS), TTM ; Traditional Thai Massage, PSS; passive static stretching, Lt; Left, Rt. ; Right

Table 3. The number (%) of MAS after treatment

Muscle TTM (N=7) PSS (N=6) p-value
Lt. Quadriceps n (%) 5(71.43) 1(16.67) 0.04*
Rt. Quadriceps n (%) 4 (57.14) 1(16.67) 0.13
Lt. Hamstrings n (%) 1(14.29) 4 (66.67) 0.05
Rt. Hamstrings n (%) 1(14.29) 3(33.37) 0.41
TTM ; Traditional Thai Massage, PSS; passive static stretching, Lt; Left, Rt.; Right
* statistic significant is p<0.05 in comparing between 2 groups using Chi-Square test
Table 4. Pre - post data of walking distance in both TTM and PSS
1 MWT / metre TTM (N=7) PSS (N=6) pvalue’
X + SD, X + SD,
median (max: min) median (max: min)
Pre-test 31.29 £ 9.20 40.50 + 7.32 0.477
34 (14 :41) 37(23:70)
Post-test 33.86 + 9.75% 42.67 + 18.82% 0.568
35 (16 : 44) 39(24:72)
Mean Different (post-pre-test) 257 +1.13 217 +1.94 0.659
2(1:4) 1.5(0:5)

* statistic significant (p<0.05) when comparing with pre test...

$ The p-value when comparing between 2 group using Mann-Whitney test

IMWT; One minute walk test, TTM ; Traditional Thai Massage, PSS; passive static stretching, SD; standard deviation, X; mean

Discussion

The study found the immediate effect of
TTM after treatment was reduced left quadriceps
spasticity in the TTM group was greater than in
the PSS group. The result showed that TTM group
had decreased quadriceps spasticity than PSS and
PPS had reduced spasticity of hamstrings than

TTM. Table 2 showed the baseline MAS of quad-
riceps in TTM group and MAS of PSS in hamstring
muscles tended to high level, however this was
not statistically significant. The results shown that
TTM group tended to have higher walking distance
than those in PSS, the baseline 1 MWT of PSS

group were higher than TTM. There were some
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factors such as the difference data base between
both groups that MAS level of hamstrings muscle
tended to higher in PSS than TTM. According to
the results of TTM and PSS, the effects were not
different. It tended to cause positive consequence
for decreasing spasticity in different muscles, and
it increased walking ability. Thus, TTM and PSS
both affect the mentioned muscles as Malila P et
al (2015) states that TTM might reduce spasticity®
and Lorenzo TM et al (2017) found that manual
static stretching shown to improve acute
lengthening of muscles®.

The previous study showed massage
therapy led to a reduction in muscle tension and
increased muscle relaxation. Massage, stimulating
pressure receptors, may have contributed to
increased relaxation, greater range of motion,
greater reduction in pain, decreased muscle
tension and less anxiety. Muscle tension was
decreased for the hand massage. The massage
therapy group experienced a greater reduction in
pain and greater improvement in balance and

6,10,16

walking ®*'® The previous study showed that
TTM had positively impacted and might reduce
spasticity in CP?. The decreased spasticity
resulting from TTM may be explained by the
relaxation effect of touch applying thumb
pressure, sustained muscle stretching that activa-
tion of Golgi tendon organ ***. The results of this
study showed trend of reducing spasticity that was
not statistically significant; it may cause of
complex problems and factors such as number
of treatment repetitions'”, severity of spaticity,
muscle contracture and soft-tissue extensibility®”.

Both groups showed increasing walking
distance after treatment and having a tendency

reduced spasticity. The acute or transient changes

in muscle length in response to stretching, might
be from the mechanism of Golgi tendon organs
supporting the effect of stretching leading to
relaxation and pacinian corpuscles that serve as
pressure sensors leading to change. Repeated
stretching also shows reduction in tension and
allows elongation through small changes in
muscle”. Stretching can preserve increased
muscle extensibility and joint range of motion for
functional movement and task that may delay or
prevent surgical intervention for muscle
contractures. Therapists use stretching
interventions for children with CP, the stretching
program will not only maintain range of joint
motion, but positively impact the functional
abilities of the child. Many therapists also use
stretching to prevent or delay the development
of secondary complications. From this
perspective, the emphasis on flexibility and joint
range of motion changes to a focus on encouraging
movement opportunities that enable children
with CP to experience a repertoire of movement
and participate in enjoyable activities while
enhancing their physical activity and fitness"”.

In addition, the participants in this study
have GMFCS level Il - Ill during the test of IMWT
the child can wear their own comfortable shoes
and used their aids, these may support their
walking ability in positive results. However, the
MAS and walking distance in both groups is
inclined, this should be concerned the level of
spasticity severity of each muscle to be small or
large muscles. So that, many factors for instance
loss of selective motor control, functional abilities
and weakness that may has affected on the

change of spasticity®.
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It is important to recognize the limitations of this
study, the small sample size may limit its
effectiveness as a study as the results may not be
transferrable to a larger sample of testing. The
sample group was difficult to assess as all children
have different levels of disabilities and abilities
and to have two equal groups for sampling is
problematic. The treatment history and
background for each child may have an impact
on the study as different children may respond
to treatment if different ways'®. Nonetheless, the
child in this study takes only standard Physical
Therapy. As Lesley W et al (2008) suggest that
therapists may want to consider activities such as
horseback riding, aquatic programs and yoga that
allow children to stretch and move within a functional
environment for further study".

TTM and PSS techniques were safe with
short-term effect in CP*”. Increasing muscle tone
and poor selective motor control affect many
children with CP. If children have easier
movements, they might be encouraged to be
more physically active, so this would benefit their
overall health and physical condition. Their
quality of life could be improved and this may
benefit future to participate in community”. This
study contributes to the knowledge of physical
therapy with CP and future studies could entail
studying the effectiveness of TTM in other
situations and the use of stretching exercises in

other physical impairments.

CONCLUSION

This study is a valuable contribution to
therapists and parents because it shows that TTM
and PSS this would be helpful in the future treatment
of children with this particular disability. If TTM or

massage therapy could be routinely included in
treatment for children, it would lead to better
outcomes for children with muscular or
contractual disabilities. This present study shows
that TTM was the effective in some muscles for
reduction of spasticity in children with CP. No
significant increasing walking distance after TTM
and PSS treatment. Both techniques are safe for

CP children.
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The relationship of arm curl test and strength and endurance tests

of elbow flexors with hand-held dynamometer in older adults

Peanchai Khamwong'*, Patraporn Sitilertpisan', Sirinun Boripuntakul', Decha Pinkaew',

Pattama Tuanwaena', Pattarapon Tadchana', Supunnee Pantueng'

Abstract

Muscle strength testing by arm curl is a field tests that convenience for testing and widely
used in the elderly. However, it is not clear whether this test reflect to the muscle strength or may be
associated with muscle endurance. The aim of this study was to determine the relationship of arm curl
test with weight lifting and isometric elbow flexion test for the measuring of elbow muscle strength
and endurance in elderly. Participants were 60 persons male and female with mean age 65.88 + 5.10
years. Muscle strength was measured by 30-second arm curl test. Strength and endurance of elbow
flexors were measured isometric muscle contraction by hand-held dynamometer (HHD) at 90 degree of
elbow flexion. Pearson product moment correlation coefficient was used for analyzing the correlation.
The result showed that the strength of arm curl test was positive correlation with HHD test significantly
(r= 0.417). There was no correlation of arm curl test and endurance measured by HHD (r = - 0.140) at
p-value < 0.05. In conclusion, arm curl test was correlated to elbow flexors strength. This study could

be beneficial for the selection of the method for assessing the strength of the upper limb in the elderly.

Keywords: Field test, Strength test, Muscular endurance test
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UNANED

nsfnwiiilinguizasdiflenndeutssaninmaessaieumzidionnidendnluia RENDER (Zhuhai Meihua
Medical Technology Limited, Zhuhai, China) Ing@nwnaniiniesudansnisasianuidedionnaeusodeddu
Usinautioss) LasnndeUUsYavismMNetInwitennidentiildiundues resin ﬁmﬁﬂﬁ@,m%mw‘%amiﬁmaLﬂuﬁw
sonuAiSyNGanL Y Tngvihnsinuideuuaiiie 8 siinfinuveslunsindelunsyuaiden A Staphylococcus
epidermidis, Streptococcus pneumoniae, viridians Streptococcus, Listeria monocytogenes, Escherichia coli,
Pseudomonas aeruginosa, Haemophilus influenzae, Burkholderia pseudomallei wardas 1 vlade Candida
albicans MHUSnandeusazsiiaunnsnaiu 2 aunde Ussanas 100 waz 10 colony forming unit (CFU) dnadluan
Wi adsumsiteaindendaludd RENDER wazdnwidSouiisunanisinzideluaniisiifiowaslsflen
ceftriaxone (CRO), ceftazidime (CAZ) wag ofloxacin (OFX) ﬁ’w‘gamaﬂ’uﬁ:mmgm 3 9lnaRe P. aeruginosa ATCC
27853, E. coli ATCC 25922 waw Staphylococcus aureus ATCC 29213 Fans1uan MIC seeeauvin Tneldely
panliimududuiiue MIC veadeiinadeu nan1sinwnuin wissmseaindensmluiid aunsoasany
nsastueateliuiiidedduusinatiosfeussana 100-700 CFU Tnenunisiaiawes £ coli Ii5an (11 9lug)
LATNUNNIIITAYYRY H. influenzae T17ian (48 Hal) dauvaniisauewud £ coli ATCC 25922, P. aeruginosa ATCC
27853 uay S. aureus ATCC 29213 luUSinandessduuszana 100-1000 CFU luwandilsifien/ilen CRO Wnauan
Twan 979, 16/17, 11/11 Hlas awdrdu Tuwandilaifl/den OFx wudlinauinlunan 9/9, 16/16, 11/13 4alus
AUy wazanilifien/de CAZ Wnauanlunandishetuinnde 9/66, 16/30, 11/27 Falus anuddu Jseraiiinain
resin gedug CAZ Idlsianysal Woddldaalunsiatumdu mnmamsfinunil wans resin lurananunsageadue,
finadudinsesyrendels miﬁﬂmﬁﬁﬂﬁmw%%aLﬁ”aﬂﬁu feuszavsnmwaanieumennidondnludisyu
RENDER wazUseAnsninnisgadusnues resin Turan udeyaidesiudmsunmailuldomiduiosfoanisly

Tsmenunasne Wethemnedelrlanasing waziislonalunisléunssnuniifungae

ANFIARY: NITINZTDIINGDN, LASELNIWRdRluULR, nsindolunselaion

'AginaliAn1sLNNg un1Inedereuuny
*AudifouasinnnniinsiaifadenwiosuuRnsmenisunmg auginafianisunng uninedeveuuny
* f3UiaveuUNAIY
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Evaluation of the effectiveness of the RENDER automatic

blood culture system
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Abstract

This study aimed to evaluate the effectiveness of RENDER system (Zhuhai Meihua Medical
Technology Limited, Zhuhai, China), an automatic hemoculture system by determining the time to detection
(TTD) when using certain amount of bacterial inoculum, and testing the effectiveness of resin in the presence
of antimicrobial agents. A total of 8 species of bacteria which are frequently isolated from blood including:
Staphylococcus epidermidis, Streptococcus pneumoniae, viridians Streptococcus, Listeria monocytogenes,
Escherichia coli, Pseudomonas aeruginosa, Haemophilus influenzae, Burkholderia pseudomallei and one strain
of Candida albicans were studied. Each of the 2 inoculum sizes, approximately 100 and 10 colony forming
unit (CFU), was injected into the culture bottles before incubated in the automatic system. In addition, bottles
with and without ceftriaxone (CRO), ceftazidime (CAZ) and ofloxacin (OFX) were inoculated with 100-1000 CFU
of P. aeruginosa ATCC 27853, E. coli ATCC 25922 and Staphylococcus aureus ATCC 29213. The results showed
that RENDER system detected bacterial growth with small inoculum sizes as 100-700 CFU. Among the bacteria
tested, E. coli gave the shortest time to positive (11 hrs), whereas H. influenzae showed sigh of positive lastly
(48 hrs). The culture bottles of E. coli ATCC 25922, P. aeruginosa ATCC 27853 and S. aureus ATCC 29213 (with
5000, 700 and 3000 CFU inoculum, respectively) demonstrated the sign of growth under without/with CRO at
9/9, 16/17 and 11/11 hrs respectively; under without/with OFX at 9/9, 16/16 and 11/13 hrs respectively; and
under without/with CAZ at 9/66, 16/30 and 11/27 hrs respectively. The delayed growth under the presence
of CAZ may be due to the incomplete absorption of the resin combining with the highly sensitive property of
the bacteria to CAZ. This study provided primary information of the effectiveness of RENDER automatic system
for hemoculture and the efficacy of resin to absorb three antimicrobials. This information will be useful for
considered using automatic culture system for blood culture which helps shorten the time to report the results

and support the appropriate treatment for patients.

Keywords: Bacteremic, Hemoculture, Automate culture
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USUAUIIAINELYD LAsuaNAURuTuEnEe
58UUATI9IM (Optical Sensor) AelulAsesdinis
ATIRFULazTUTINNANN 10 U9 LadUTEIIaNa Lang
a X da £ ]
NaN15UASULUAILUTIAAN LB TLAN Y UNIUN N
dd‘ 4 . d‘ ISP
99 lneddaulunisivinauln (Positive) Liladiauas
111N77 4300 AARaNY 3 L9387 KIBINITHANTY
YDIAMEININNTT 6 cycles Anmany olditbeuly
W9 2 1 1A3esazianakalluau (negative)
Ya v 2 A v ¢ A e
AMZHITYIIUIAQUITSEIA LWDANYI
USLANTNINVBILATDINILLYBINNLABAD A L UL
RENDER Iag@n®1b1a191bAS0duandnIsnsIanuLyie
WanT1uUTUIUTRAIAUY LazANEINISIATEY V0T
TunmeNfivay laiflen

EAUAZIINT
1. wuafiBeilddne

wuATIFETIUI 8 vlla ¢ By 1 fegs laun
Staphylococcus epidermidis, Streptococcus

pneumoniae, viridians Streptococcus, Listeria
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monocytogenes, Escherichia coli, Pseudomonas
aeruginosa, Haemophilus influenzae, Burkholderia
pseudomallei wazdan 1 ¥iinAe Candida albicans

wuASea18iuguInTgIu ATCC Ao
P. aeruginosa, E. coli wag S. aureus ATCC 27853,
25922, 29213 AIUAINU
2. HAEIRIUYATN

TdHeeIAugadn 3 vila Ao ceftazidime
(CAZ), ofloxacin (OFX) (Sigma Aldrich, Saint Louis,
USA), ceftriaxone (CRO) (ga1un13un, Uszindlng)
3, MsvAFEUUs AR NS e de IS s usTR
RENDER

3.1 Mwseuide

zldsdouy blood agar (8n1iu

H. influenzae \w1glu chocolate agar Wazouluniig
iFY O, Soway 5-10) flgungfl 37 esrwaldoa
Wuan 18-24 $alus andusinlilaladvenie
wruaeslutinde Uuns 2 mL Usulsidiannudu
Wwinfu 0.5 McFarland (@8 uauidleussana 10° CFU/
ml) uwdadeanadedu 1 - 10 ludunde Y3ums
4 mL GiaLﬁm ﬁ]uvl,é’ﬁ?’]mul,%aﬂizmm 100 waz 10
CFU/mL

3.2 N1SNAFDUTZHZLIATINTIINUTDIN
VINAIBLAZDISAIUIT

nagouluvIn Aerobic Culture Bottle

TneldiFousazslin USunauansneiy 2 auie Ae
Srunudeildluvandszana 100, way 10 wad
lngldnsyuaningn @Jm%amwaamﬁﬁamﬂ
1:1,000,000 U31195 1 mL uazanviaondiiiedns
1: 10,000,000 USums 1 mL 2nasluvin Aerobic
Culture Bottle Mdeufudrenaliidu 100 CFU
Lar10 CFU auadu dviad1eulug dnludd
wazdunadayaasiounniy

asratusuIuelunasniieanslag
@mggamﬂuaam 1 : 1,000,000 31 100 pL w1ty
blood agar 1ne3% spread plate ietusuauleladl
ﬁua‘i”lmuL%@Tumamﬁﬁﬁﬁgmwmuaﬂmiw%zy
ImmmggmﬁuﬁwmmmLWWL%@MMWL%@%NM
dnde udld standard loop e 10 pL fnide
Tumaen 1 : 1,000,000 Usums 10 pL wngly blood
agar auﬁqmmﬁ 37 ssrwaldea Wuan 24 - 48
Falus Suswaulalad udrdiwandusvaulelad
Tu 1 mL
3.3 ﬂ'liVIﬂﬁaUﬂ’]iLﬁ]%QJﬂJE]\‘lL%aluﬂ]‘lﬂ
wnzideannidenluniizilen
T499m Aerobic Culture Bottle fildenuas
lalde1 CRO, CAZ way OFX lneluvindilden
finswinesasviinatiurin Tllanududuanine
LN IAUAINATNIYDIAT minimum inhibitory
concentration (MIC) waaidaansiuguinsgiy
wiazedn (11) felupnsnsdi 1
SN AT U U 3
90 WIpudenazFeanady 1 : 1,000,000 vy
Feafude 3.2 uduRudesuauUsTaN 100 CFU/
mL Tuwanfislen wazwndilafien vndraulug
anluila wavdunadygyrannounniu
asradusiurwielunasaiitioans
MUt ude 3.2
3.4 N15ASIVFOUVINTNAAY
pnmsdeitliiidyaaiouain
\n3es ileeuasy 7 Yu Eansasersuauiuldsyuy
suvaalilduiunuiidoenis) drvanesnain
\n3ea wazinizasly blood agar euflgamadl 37
sernaadod 1Junan 24-72 $alus dunneny
wzBonniu auasu 3 Yudlenmahilifiesdlunn
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a ' & Y | i =
M19199 1 A1 MIC vaaiioaneiuguInsgIunenlitlunisAine

A1 MIC Mlnaaeu (Y9AIMINLINIFIY, pe/mL)

organism
CRO CAZ OFX
S. aureus ATCC 29213 4(1-8) 8(4-16) 0. 5(0.12-1)

E. coli ATCC 25922
P. aeruginosa ATCC 27853 1

0. 06(0.03-0.12)

6(8-64)

0. 25(0.06-0.5)

2(1-4)

0. 06(0.015-0.12)

4(1-8)

A1519% 2 NMssgUetwuUaATBslurIaeduSinadeIRuUTELM 100 way 10 colony forming unit (CFU)

naen 100 CFU aen 10 CFU
LuATISY Gnaatedl  Winauinud Gnaate  Wikauan
ulel UL fld wdseuuy
(CFU/mL) (FTa9) (CFU/mL)  (#lwy)

Staphylococcus epidermidis ND 21 ND 24
Streptococcus pneumoniae 300 19 30 20
viridans Streptococcus 150 14 15 15
Listeria monocytogenes ND 17 ND 19
Escherichia coli 150 11 15 11
Pseudomonas aeruginosa 600 15 60 17
Haemophilus influenzae ND 40 ND 48
Burkholderia pseudomallei 100 22 10 25
Candida albicans 700 26 70 *

* 1p30slilansdygufoun1sasnade aseuLIU 7 Ju; ND, Not Done

A1519% 3 NslasvesLuATISyluan1enil wagliilsn CRO, CAZ uay OFX*

Woaenug  1msgIu ATCC

Tvinaulnuasauuny (F2la9)

(WSinaudemsdudituld CFU) laislen OFX CRO CAZ
P. aeruginosa ATCC 27853(7x10°) 16 16 17 30
E. coli ATCC 25922 (5x10°) 9 9 9 66
S. aureus ATCC 29213 (3x10°) 11 13 11 27

* CRO, ceftriaxone; CAZ, ceftazidime; OFX, ofloxacin

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019

423



NAN1SANE

Uimandeseduiivfuiitsuanug uny
11M3g1U 0.5 McFarland Fetusuudedaiud
aaldvinditdu “100 CFU” nuinfisruiudenss
wansafusaLs 100 - 700 CFU Tagwuinviniidide
Hadusana 100 CFU \A30IANINSORTITNUNISLTSEY
Youdendeuuiy 11- 40 $alus delumsnsit 2
duveindu “10 CFU” Lﬁaﬂmﬂﬁmmﬁ?ﬁ?ﬁu
Yosu1n n13usIuIuIe19naInLAdouNInnIn
YINFIDE1Y “100 CFU”

HANISANINITAT VR UATLS e UG
a3 3 via Turamnsdeiiflowasliifion wui
Fefinsasgluvindifen CRO way OFX 1diaan
Indisafuvindilifien dwen CAZ nuindowsey
Frndnanilaiion Tneldnatssunn 2 wiauly
alumsned 3

a3UuaziTalnanIsAnen
NSANYINITLATEYVOILUATIEEILUIANIZLTD
a Aa a E AR ! Y] a
NLERN NTUSUULTBAIRUBLANAITY 2 VUIAAD
Useaad 100 wag 10 CFU WuUIAIaanIgdinain
1H0AIzUUSALULA RENDER @111950ATIANUAITLATEY
o o N T I
Y9uUATL S gluYINDIMI5LR8 BT LA LTI DAIA U
USurudee lnewdownazsdniviaianluleseu
ASLUIFN 1LY UBNNT duUSENEUVIDIYNS
B elurIne1NUITAUA BNITLAIYVO LD
wHazIRAlUWINAY 1ATB939L a7 NSNS ITNULYD
weiazydaluwiniu
| X g Aa a o ~
dVINDMNIIALATONTNM LAY FTLATN
WU E. coli ATCC 25922, P. aeruginosa ATCC
27853 way S. aureus ATCC 29213 Tuvnnludien/
o1 dlugieannsaiyld waglinauin wanen
resin luripanunsageduetuiialad lawn OFX
waz CRO aeangnoe1lun1sgudInIsasgueuie
19 wanadalseaniannnisgaduenves resin Tuvin
LazUTEANTNINVDUASDLNILLYDINNLADAD M LUIIA
gnlug1 CAZ wuingedrulugldnailunisasey

a o A qw | A i
QUATDIAUNTANTIVIATB LA 8uIUNINVIRT kTN
1nELRNIEL B E. coli ATCC 25922 alamagn CAZ 110
Lansdn resin 19gaduslaldauysal Jamudne
L% a a a 1 dy o ¥ dy 14
FepaduseansSanmawe vnlwaldianlunis
L3ulauIUAIUNALIN

a = a a a a
151899°UN1SANBILUTIULNEUUTEENTAIN
YDUITUIUVIANIZTDINNLADATNLANYT FIANWINIE
AT LALkA vancomycin, cefoxitin, ceftriaxone,
cefepime, piperacillin-tazobactam, ampicillin,
oxacillin, gentamicin, LagN1INALNUYDS gentamicin
/penicillin lakansnan1sAnu1I1e UL BacT/Alert FA
ANNINUTBLATEYToraY 25.1 uagieuazs 95.1 90
YInnflewar bien @useuu BACTEC PLUS @11150
WULRLASRY S0y 95.1 uazsesaz 100 9NV IANILN
wazliflen wonanfdanuinminuaiunsalunisg
andugn vancomycin uag cefoxitin dUsEANSAMN
LANFEAU LA8TNNTNSIVINUSUIUENEDNAIRNN
Taenluriawazauld 1 F2lud Wunseuu BacT/Alert
v = . A ¥
gIANNYT vancomycin e eeay 72 — 90 wasen
cefoxitin WULWRRSRYAY 71- 72 d1usyuU BACTEC
PLUS e vancomycin wiansesaz 0 — 30 waze
cefoxitin WMa9s08aY 0 waAnIILsBUlUVINYDY
winzsruuoRlnandivseUssavsnmlunisaady
PILANANINU tAESEUU BACTEC PLUS fUse@nsnw
ANIN5EUU BacT/Alert FA (12)
AN5AN YL USULNEUUSLANTAINUB S
< & o wa A = .
LASBUNLTOERIUNR A58 un1sAnYIves Demiray
wazAulul A.A. 2016 (13) IUSeuiisudseansam
A & a Y] wa P
LASILNIELYDAINLADADATULTR 3 STUUAD
DL-Bt112TM (DL), BACTEC 9050TM (BCT) wagszuu
BacT/Alert 3DTM (B3D) WuszuU BCT hagseuy
B3D ATINULBLUATISElATIAEININSE UL DL ity
wuaSERNINUINYNYIALazInTuaULABUNNYla
1MUY BCT way B3D lvinanluumnsienuin
| o o & v Ao
WHANMS UL aWNTUUINTEUU BCT Mikanfninssuy
B3D @uszuu DL Tb3a1lun1sasianuwdia luinuly
N71.A3098n 2 sruuey Nldud1AgyN19aia
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(p < 0.0001) Tus18IUAINAIINUINATOITEUY
BCT, B3D way DL @1u150MSIaNUNAUINYDITD
P. geruginosa Md\pisusuRdy 38 CFU T4lan
DUUIU 15.9, 11.4 way 17.7 T2lud anuaeu da9tna
a Y] = & A & . ~ 9
WeriuRansAnell Anule P. aeruginosa 1eld
WaUseuas 60 CFU AS19NULIaNadldianauuiy
17 3lae druolnsuuiniu S. epidermidis iold
oL UAULRAY 18 CFU syuu BCT, B3D way DL
ANUTONTIVNUNAUINNAIDUUIY 7, 12.9 way 14.4
U PUARU e lunsAnelgiatauuny 24
Fluafleldide S. epidermidis RwuUsEN 10 CFU
A15MANULTB AT 1130157 VBITZUULNILLIDIN
Hondnlulii d8nSnannratelade laun Aaaudi
Junzventousiavyiin wiavaneiug diulseneu
Y8481915harAIna Y a1alldunseduliive
TUUIUNSLULNUBATUNWANA1IAY I IALIRSINNS
NARN1TASUaULABBNYRMI9NY SIUDITEUUWAS
PANNITVDILAIDIOANLULR NVINNITNTIVIANANNAVD
N A = ~ YR ~ |
wuAfse Feprsiinsaruaudadesiie q weyay
| a & v 2 A - &
dasun1InsIINUWela T Ifgn WieUselewy
lunis$nwdUisuazaiuaunisunsivelaoged
UszanSninmneld Aedun1sRasudanldnios
dy & % wva = o =1 =
LNIELTDIINLADATEUUDALUNR F9AITATID
UsgAn5n1M83AT9lUNITATINTUNITATYUDILTD
AUAUNITNANTUNTDITIALAZIUU LU
MsAnetidun1sAnwlosiu F9ldsinunay
fiag1ndonaasuduiuliuin F9onaluaiunse
Wudunuveudaudazvia uenandlaneasuiuen
P ~ ~ a P ~ P A o
Augatniiies 3 vlln eAsUnsANBLANTIUIY
f19g 19U BT wAarIls alilalnunainvane
YosAeiug warnaaeuivglinduiiuiusaly
1 < [ 47 v I
agelsfinny awsnagulaidesdudn
LASBIINNLIDINNLEBADHLULR RENDER HUseaNnSA N
Aa & & o < .
AR IYWILLTDIINLADA bANATIALET WAL resin
Tuvintegaduen iudseansamlunisnsianiiae

1§ dmsueunseiamind ﬁagaﬁamﬂuﬂsﬂmﬁ
Wostu dwdunmsiluldeuluresufifinnslu
Tsenerunanieg ilegroimzidelilanasinigs
wazifislenalunislasunssnuiuagio

AnAnssuUsENA
ANEKIT8VDVOUAMUTEML SLLLeT 911

NAdUaYUVIALNIZLTOLALLATOUNIZIBIINLRDA

9nluii RENDER Uazuaveunnaudidunasimmung

n352930deN1 M0 [URANITNIINITUNNE Lay

ANEMATANTLIE UNINeIaEvoURAY Natiuayuy
Y -

Nulunsfnwasall

LONEI5D1984

1. Kilgore M, Brossette S. Cost of bloodstream
infections. Am J Infect Control 2008; 36: S172.
el-3.

2. Ramanathan R, Leavell P, Mays C, Duane TM.
Impact of sepsis on surgical outcomes. Surg
Infect (Larchmt) 2015; 16: 405-9.

3. Book M, Lehmann LE, Zhang X, Sttber F.
Monitoring infection: from blood culture to
polymerase chain reaction (PCR). Best Pract
Res Clin Anaesthesiol 2013; 27: 279-88.

4. Paolucci M, Landini MP, Sambri V.
Conventional and molecular techniques for
the early diagnosis of bacteraemia. Int J
Antimicrob Agents 2010; 36 (Supplement 2):
S6-16.

5. Mirrett S, Reller LB, Petti CA, Woods CW,
Vazirani B, Sivadas R, et al. Controlled clinical
comparison of BacT/ALERT standard aerobic
medium with BACTEC standard aerobic
medium for culturing blood. J Clin Microbiol
2003; 41: 2391-4.

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 425



426

Elantamilan D, Lyngdoh VW, Khyriem AB,
Rajbongshi J, Bora |, Devi ST, et al. Comparative
evaluation of the role of single and
multiple blood specimens in the outcome
of blood cultures using BacT/ALERT 3D
(automated) blood culture system in a tertiary
care hospital. Indian J Crit Care Med 2016; 20:
530-3.

Weinstein MP, Mirrett S, Reimer LG, Wilson
ML, Smith-Elekes S, Chuard CR, et al.
Controlled evaluation of BacT/Alert standard
aerobic and FAN aerobic blood culture
bottles for detection of bacteremia and
fungemia. J Clin Microbiol 1995; 33: 978-81.
Wilson ML, Mirrett S, Meredith FT, Weinstein
MP, Scotto V, Reller LB. Controlled clinical
comparison of BACTEC plus an-aerobic/F to
standard anaerobic/F as the anaerobic
companion bottle to plus aerobic/F medium
for culturing blood from adults. J Clin
Microbiol 2001; 39: 983-9.

Christenson JC, Relich RF. Laboratory
Diagnosis of Infection Due to Bacteria, Fungi,
Parasites, and Rickettsiae. In: Principles and
Practice of Pediatric Infectious Diseases (Fifth
Edition), 2018 Sciendirect. [August 15, 2019].
Available from: https://www.sciencedirect.
com/book/9780323401814/principles-and

-practice-of-pediatric-infectious-diseases

10.

12.

13.

Spaargaren J, van Boven CPA, Voorn GP.
Effectiveness of resins in neutralizing
antibiotic activities in Bactec Plus Aerobic/F
culture medium. J Clin Microbiol 1998;

36: 3731-3.

. Clinical and Laboratory Standards Institute

(CLSI). Performance standards for antimicrobial
susceptibility testing: 25™ informational
susplement, M100-525. 2015. CLSI, Wayne.
Demiray T, Koroglu M, Altindis M. Time-to-de-
tection comparison for a novel blood culture
system using simulated blood cultures: DL™
versus BacT/ALERT™ and BACTEC™. Clin Lab
2016; 62: 1595-600.

Flayhart D, Borek AP, Wakefield T, Dick J,
Carroll KC. Comparison of BACTEC PLUS
blood culture media to BacT/Alert FA blood
culture media for detection of bacterial
pathogens in samples containing therapeutic
levels of antibiotics. J Clin Microbiol 2007; 45:
816-21.

1MFASNARANITUNNS WAL NWATNUIUR ™ U7 31 20U 3 x AULIEU - SUIAN 2562



/@\ 215619

2 maganisunngrazn1an1nu1ue dwusduadu
%, b&loo o
“aiinn® JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

NAVBINISHNINY TN TS IUNUKIIANUADAMUAULARALLAZDNTINITLAU
vawiilaluggearglsavanannuisasaniilsannuaulaingesiunie:
NSANYIUNTD9

Faunsni usna' 98 laud™ esu adadan’ dnsty Aundna' war wietiud lauvey’

Received: August 21, 2019
Revised: November 14, 2019
Accepted: December 8, 2019

unAnge
o - 2 ] S & o A < o o a w9 o
anudulaingadulsaiuveddsavengaiuizefeinuinnuasiludadeidoswesnisiiinlsailafiduanivg
voan1smelugUislsavengaiuizess nsfnwifdiuuinuiinstnmeladidisudunssiudunisinwad

[
v v U v

UsrAvsnmlumsanenudulafingdlufgeony dduingusvasduesnisinwediiiiodnyinavesnisiinmeladnin
s'auﬁ"uLLﬁdﬁmﬁaszﬁummﬁu‘IaﬁmLLasé’mwﬂméfusumﬁﬂaﬂuﬁqqmqﬁL‘f]uisﬂﬂamqm5514L‘%Ja%’ﬁﬁ]uhﬂmmmmiaﬁm
guazldsunsinwidmeeanenudulain onaadasmenie 10 au 918 69.6+6.06 U gnadudu 2 nque av 5 au
fio nauiilssumstinmeladhinsinfuuseinu Fdlnmeladrsmiuussnudosas 30 vewsafugeanlunsmeladn
6 ASartaundt 30 wiidotu nntu 8 AUnnsi waznguaruauddinmelatnituietuulifusin oraatast 2 nay
Anvglamulusunsuiiv Taglildfulvsunsumsitunaussanimuendu uaghifimaisundamisinudee
naeAn1sfiny eranadasiauariuiinarudulafinuarsasninduresiale deuwazndsduganisiinmelana
TUsunsu shmsussidiunnusdafinuazdnsmasiuvesilaluneudfitusemues nniu iduna 7 5 Waueden
Wiuiisunavesnsiln sansAnwmuinlungudildsunisilnmeladithiamiuussinu anudulafinsznitaion
LLawé’a%uqmma‘E’lﬂma‘La (median (IOR)) amududaladn 117.14 (115.29,122.21) uae 121.43 (116.71,122.43)
fadwnsusen uar lawaalndn 63.57 (61.14,74.86) uay 66.67 (61.43,79) HadwnsUsen Lflanuunndrensada
sulufadamauresilavusinlidsuastuiu (76; 73,77) uay 72;70,76 adwieund) daulunduaiugu
limunaBsuuasmesiusmuiaesuientu futfeshminnmendadndrufuusshuliiiedenusulado
wazdmmmauvesiilavainludgenglsavengaiuesiiilsannudulafingedeinudeeanaulaiinde

Adfey: Tsavanganuizesy, lsamnudulaiings, nsinvglaidsauiuuseinu

anunivimenninn Ansmedan1swimd unnIne dereuniu vauunu
2miglsavanuaznynUningm NENNUBIYINTIH LSINEIUIATOULNY VDU
*HURAYEUUNAIL

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 427



213619
) A
N

MALANISHNNE LATNIIATINUIU A dnwusdualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Effect of slow loaded inspiratory breathing training in blood pressure
and heart rate in elderly chronic obstructive pulmonary disease

patients with co-existing hypertension: A pilot study.

Watjanarat Panwong', Chulee Ubolsakka-Jones', Chattarin Wongsawat’,

Chatchai Phimphasak' and Pornanan Domthong®

Abstract

Hypertension (HT) is a high prevalence comorbid in elderly chronic obstructive pulmonary
disease (COPD) patients. The HT is a major risk of cardiovascular disease which leads to mortality in
COPD patients. Previous studies reported that slow loaded inspiratory breathing training (SLB) was an
effective antihypertensive intervention in elderly people with hypertension. Thus, the aims of this study
was to evaluate the effect of SLB on blood pressure and heart rate in elderly COPD patients with co-
existing hypertension who received daily anti-hypertensive drugs. Ten male COPD patients with well
controlled hypertension, age 69.6+6.06 years participated in a randomized control study. Participants
were divided in to SLB group (n=5) and control group (n=5). Participants in SLB group performed slow
loaded inspiratory breathing exercise with 30 % of maximum inspiratory pressure, at 6 breaths/min, 30
min/day, every day for 8 weeks. Similar program of breathing exercise without resistive load was
performed in the control group. The breathing training were carried out at home in both groups without
changing medications and other pulmonary rehabilitation program. Morning home blood pressures
(systolic blood pressure, SBP and diastolic blood pressure, DBP) and heart rate were self-measured for
7 days before and after training; average value were used to compare effect of breathing training.
The results in SLB group (median (IQR)) showed that there were no statistical difference of SBP [117.14
(115.29,122.21) vs 121.43 (116.71,122.43) mmHg] and DBP [63.57 (61.14,74.86) vs 66.67 (61.43,79) mmHg]
at after or before training, as same as the heart rate result [76 (73,77) vs 72 (70,76) bpm]. Similar findings
were found in the control group. No statistical differences were found between groups. Thus, this pilot
study can be concluded that SLB did not effect on resting blood pressure and heart rate in elderly
COPD-HT who received anti-hypertensive drugs.
Keywords: COPD, Hypertension, Slow loaded inspiratory breathing
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fihelsnUamgariuiEess (Chronic Obstructive
Pulmonary Disease, COPD) io1n1sdnAgyAon1smeu
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sulatingsluggeeny COPD lawsald wan1sAnwn
thiesndaiuansinisiinmeladniiiuuas lisauy
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A1519% 1 ﬁﬂwmzﬁﬂﬂLLaBSEJJEJJ,I“GW‘LW’]‘U‘VINﬂ’]SLLWV]‘EJ“UEJQEJ’lﬁ’Iaﬁﬂ‘J (mean+SD)

43

anwnuzUesedEIEling ngurnmelaidigrfreuseiny nEUAIUAN

(n=5) (n=5)
21 @) 69.60+5.89 69.6£6.06
ftiinanis (n.n.se ».9.1) 22.02+3.00 25.53+4.20
AZLUY MMSE (Azuw) 29.2+1.09 28.6+2.19

ANNTUUSIVRlSA COPD: FEV,%predicted (1u31):

- Stage I: 2 80% predicted 2 3

- Stage II: 50%-80% predicted 2 2

- Stage lll: 30%-50% predicted 1 0
szeziiandulsn COPD @) 17.4+12.17 15.4+14.41
Uizﬁ’amig‘uwé (wo1d) 16.87+18.02 22.61+13.61
A TIRUgeEnvaIn1IglaLdn (a1.51) 77+16.34 84.6+8.01

g¥nwilsavanganuizess (COPD drugs) (F1u7) :

- Short-acting B2 agonist (SABA) 5 4
- Short- acting muscarinic antagonist (SAMA) 0 1
- Long-acting muscarinic antagonist (LAMA) 1 2
- Methyl xanthine q 2
- Long-acting Bata2 agonist (LABA) + 4 5

Corticosteroid

szauAUAulaings: SBP/DBP (w.4.U58v) (31u3)

- Stage I: 130-139/80-89 3 1
- Stage ll: = 140/290 2 4
szozhaiitilsannudulatings (@) 2.4+2.60 6.8+5.43

g1anANAULARA (31U7N):

- Calcium channel blocker 3 5

- Renin-Angiotensin-Aldosterone system 0 1
blocker

- Other drugs 2 0

15A5BU9 (F1uu):

- Allergic rhinitis 1 1
- Benign prostatic hyperplasia 2 0
- Dyslipidemia 1 2
- Gout 1 3
- Hyperthyroid 0 1

UeLiE COPD: Chronic obstructive pulmonary disease, DBP: Diastolic blood pressure, FEV: Forced expiratory volume

in 1* second, MMSE: Mini-Mental State Examination, SBP: Systolic blood pressure
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Muscle fatigue and health risk assessment on occupational back pain

of workers involved lifting and handling products in the industry
Parinyaporn Kaewyot', Sunisa Chaiklieng”*’

Abstract

Back pain is often found among workers who have inappropriate ergonomics postures, particularly
in forceful movements and manual handling or lifting task which may be affected by ergonomic factors
affecting health. The purpose of this study was to assess muscle fatigue and risk of occupational back pain.
This cross-sectional descriptive study was conducted in 12 industrial workers who involved lifting and handling
products in the industry. Data was collected with an interview questionnaire to assess discomfort, observations
with the Rapid Entire Body Assessment (REBA) and NIOSH lifting’s equation. Health risk matrix on back pain
was applied and muscle fatigue (MF/time slope) was measured by electromyography (EMG). The results
indicated that 16.67% were mostly complaint of back area at low level followed by that complaint of
discomfort at a high level of 8.33%. The ergonomics risks from REBA were mostly found to be high risk level
while lifting and medium risk level while lowering products. When taken those assessments to health risk
matrix of back pain that considered to REBA and levels of discomfort, it was found that workers were at
medium level (16.67%) and very high level (8.33%) while lifting, low level (16.67%) and high level (8.33%)
while lowering. NIOSH results indicated that 66.67% were exposed to level 3 (high risk) while lifting and 12
subjects were exposed to level 1 (low level) while lowering. The results of muscle fatigue were identified by
slopes showed that 75% had muscle fatigue of thoracic erector spinae muscle, most of them (66.67%) had
more muscle fatigue at right side (mean: -3.18) and the average of both sides was -4.52 (fatigue). For lumbar
erector spinae muscle, 12 subjects had muscle fatigue showing that the left side was -1.08, the right side was
-4.54 and the total average of both sides was -7.64. These findings found that industrial workers who involved
handling products in the industry had high risk for back pain. It is suggested that there should be promote of
workers to avoid inappropriate posture that effects musculoskeletal discomfort especially back area by
recommend not to lift over the shoulders and to support the weight that tightly attach to the chest or

slightly above the waist and more often adjust the conveyor to get the proper level of work for the body.

Keywords: Lifting, REBA, NIOSH lifting, Health risk matrix, Electromyography (EMG)
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Gut microbiome changes in hamsters chronically exposed

to monosodium glutamate

Thatsanapong Pongking"**, Rungtiwa Dangtakot', Sudarat Onsurathum?”,

Ornuma Haonon™, Porntip Pinlaor**’

Abstract

There are more than 1,000 species of human gut bacteria, which have the impact on host
homeostasis and diseases. Nowadays, dietary consumption plays a crucial role in gut microbiota alteration.
Currently, In Northeast Thailand, especially in Khon Kaen province, high average consumption rate of
monosodium glutamate (MSG) is observed. However, a study in human do not control confounding factors and
animal study was conducted by an improper technique which may have affect on gut microbiota results.
Herein, we aimed to investigate the effect of high MSG consumption on gut microbiota alteration in hamsters.
In this study, hamsters were divided into two groups as follows: hamsters fed with normal chow diet, and
hamsters fed with chow diet and supplemented with MSG 20 mg/ml in drinking water for 4 months.
Consequently, hamster feces were collected for bacterial DNA extraction. Then, investigation of gut
microbiota alteration was performed by next-generation sequencing targeting V3-V4 region of the 16S rRNA
gene. The result revealed that, bacterial alpha diversity in MSG group were decreased compared with normal
controls. Moreover, increasing of metabolic syndrome-associated bacteria including bacteria in genus
Methanobrevibacter, Desulfovibrio, Akkermansia and Roseburia were observed in MSG-fed hamsters. In
conclusion, hamsters chronically exposed to high MSG for long-term changes gut microbiota and decreases
bacterial alpha diversity. These findings may raise awareness on high dose MSG consumption in relation to
health problem. In addition, gut microbiome profile might be applied as microbiome-based marker for

screening risk in the obesity and metabolic syndrome in the future.

Keywords: Gut microbiome, Monosodium glutamate, Next-generation sequencing, Hamster
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group>Ruminococcaceae>Desulfovibrionaceae>
Lachnospiraceae waztfufiurauladnilonylesu
myﬁawudmmﬁﬁa family Methanobacteriaceae
faugnaedudiuty 94.35 i Weiflsutunga
AuALUNA wBNAINTE MU family Desulfovibrion-
aceae LWay unidentified Saccharibacteria e
Tunguitld¥unsysaduientu lnedanfiutuanngy
AIUANUNATBEAE 5.36 waz 1.99 A1ud1AY
oglsfimutouuniideluisneglu family Rumino-
coccaceae, Bacteroidales S24-7 group uag
Lachnospiraceae ilf1¥osazmnuynanasilowiisy
AunguatuAuUngd Sewar 12.44, 5.12, uag 4.75
AUAIGU

461



-
S
o‘& &
L
Ruminococcaceae_UCG-014
Oligella 0.15
Acinetobacter
Lachnospiraceae_NK4A136_group 0.10

Ruminiclostridium
Prevotellaceae_UCG-001
Enterorhabdus

Anaerotruncus
Ruminiclostridium_5
[Eubacterium]_coprostanoligenes_group
Candidatus_Saccharimonas
Paenalcaligenes

Lactobacillus
dgA-11_gut_group
Desulfovibrio

Akkermansia
Burkholderia-Paraburkholderia
Ruminococcaceae_NK4A214_group
Bacteroides
Ruminiclostridium_9

Tyzzerella

Escherichia-Shigella
Oscillibacter
Prevotellaceae_UCG-003
Ruminococcus_1
Ruminococcaceae_UCG-013
Peptococcus

Anaerostipes

Allobaculum
Christensenellaceae_R-7_group
Ruminococcaceae_UCG-009
unidentified_Ruminococcaceae
Roseburia

Helicobacter
Methanobrevibacter

;j‘dﬁ 4 Heat map voswuafidelusedu genus #if
Anailanisiusnniian 35 Susiu lumyueases
nguAIUANUNALAYng NilA FURIYTAUIL
4 \piou

NULUATIZE 4 genus Tifaalanalugld
voanynaanssaaangy uansluguil 36 ldud
Desulfovibrio>Candidatus_Saccharimonas>
unidentified Ruminococcaceae> Ruminococca-
ceae UCG-014 pundu wiidufiaulatn uuafiie
genus Methanobrevibacter ﬁmﬂﬁug@%{uaéwwﬁu
Folunyilasunaysa Tnewfiatu 94.32 wh ewlou
funguaauAuUn® uenaniiganudn Desulfovibrio,
Candidatus_Saccharimonas Wag Akkermansia
ﬁﬁw%’aaazmmsqﬂLﬁmqﬁmﬁmﬁauﬁmdmmuqu
Und Tnewiindu 1.60, 1.69 wag 537 Wi auddy
uanNiNa heatmap wesuuafidelussdu genus

1l 35 sudfu Mlnnalaniduanniign (Uil 4) wans
Tiuidleieusungueaunuund Helicobacter,
Prevotellaceae UCG-001, Paenalcaligenes,
Bacteroides, Ruminiclostridium, Oscillibacter,
Ruminococcaceae UCG-009, Ruminiclostridium
9, Tyzzerella, Peptococcus hag Ruminococcus 1
In1sanas 24, 7.14, 6.1, 4.81, 4.52, 4.37, 4.20, 3.84,
3.72, 3.67 W@z 3.57 Wi muanau Tunensenudy
ﬂfjumﬁﬁlumﬁgia WU Candidatus Saccharimonas,
Paraburkholderia, Oligella, Desulfovibrio,
dgA-11 gut group, Burkholderia Wag Roseburia
iy 1.70, 1.50, 1.98, 1.60, 1.57, waw 1.45 i
AUAIRU

ayUuazinsalnanisAnen

n1suslaanysaatunsalUfsunuaiiie
Tudldld Fausunavemeysanldlunis@nuiasal
agludnaUsnaiussnnslunian Tuesnileanie
vosUseimneineusinaegdulsedn fe Anade 0.4-14
nfusiodu® Femennaesiuwudldunisuilnanaysa
dl Q‘ é’ 1 U 1 =1 3 d’jm U
Mingedulunduuseynsfang1’ mfinwassiliidy
lsreauliiiuiinisulanemsidneysageiu
aunsaanauanangesnuaiiiseluald (alpha
diversity) Fsgpanaasnunisfinenountnd? sauvi
U a ° v a a v A a
FaflnarlminnisilasunUasdndiuyeanuniise
Tuald dnsdsandndliuvasunfisesinnnazlis

A A v a ' PRy ° o

viilafineliinnneliaunavesuaiiseludldls
P vy PN A a aa a P Y]
Fedanaliiinnsiiuve s uaSeNnilau N g oI U
ANSLAALTADIULALNNILLUATUDANTULATY LA wN
Desulfovibrio, Methanobrevibacter, Akkermansia
Wy Roseburia

ANNITANBINDUNUIUDY Feng LazAU
ladnwinisidsundasvesiuaiiseludldluans
Inglmaila denaturing gradient gel electrophoresis
wayvasInUuIERULUaLazi1 -PCR Tunis
mUTIakuASeieinAIMANYN TBRaNa

fvuneuigseindudounaziainirulifingy

462 MIASNARANISTWINEILazN1AMUITR x U9 31 aUUN 3 X Auengy - SuNAL 2562



MTIATIEIE R ULUALUU next-generation sequencing
& & adaa a a a € 0o o o
FalusniiuszansnwlunsiessrasuluaIuIu
1N I‘LJL’JmLmEJ’Jﬂu (massive parallel sequencing)'®*”
UBNIININSANYIVE Peng wasane Awudinasiinis
Temadia next-generation sequencing Tuns@nw
nswasuwlasvesiuafiualduyudnaanlasu
1 = ¢ v d‘ Ql' 4 %
Heysa wein1sAnwlunywdidadenneidesiu
a N a o Y val P ]
maUasuulameswuaiiseludldnauauldennii
nsfnwludnineasy dnnedsldmnududuees
A ' | a v = '
Heysanegluyiseinisuslaavesaunaly daly
agvioutan1suslaansysaludiuungavesngy
Ussrnsluniangfuseniduanilevssussinalng®®
1) = [y G e v v Ql'
msfinwvesfidelunsail falaRnunsuBundas
a a o £4 U Y a
vaanuaiseludldndanlasunaysalulsuu

[y

nduwus funisuslaaneysaadovesaulunin
U = = (8) o =
pyTupandunniiavaslsemalng® Tngvinnisanw
Tudniveass Faduluwnalunsfinuianunsaniunu
Jadendusuusniu (confounding factor) 161
PNNITUAIRULUANIETID  next-generation
sequencing NTUNIZADAMNUL V3-V4 U838U 165
rRNA woslnswaslonuandbiliiuiinisusinauysa
Usunaugadunian 4 Weu anunsaanninumainuay
aa o Y a a . .
voswumiseluald wavandagdiuiua?iise Firmicutes
Mo Bacteroidetes Julunguuszyinsnanaes
a a o b2 % Y @ 1 a
wuATIB LA NNANISNARDITIAALINNITUSINA
& S = o a
ragsadunaruutudunildudadsveinisuilon
luFinusyirTuniaunsaneliifinnnuliaunaves
a a o ¥ dyQJ o b4 a a
wupiisglualals uenanlifeilwuuaiiise genus
Methanobrevibacter, Oligella, Desulfovibrio,
Akkermansia, Burkholderia-Paraburkholderia,

1%

LLa“Rosebur/a WiNgeUudnaiy an19iuTures
LLUWL'iEJmmummﬂmmmmﬂumimﬂ‘mnawm (10,11)
Methanobrevibacter Wus15iAsuuaiised

dneglu phylum Euryarchaeota lagn1sfinyineu

PUINNITIIE9IUIT ASLRLTUVBILUATILS LA

(20) &%

Tualddmnudunusiunisiinlsaeiy "'lNLLUV’WlLiEJ

L2 1 a A = a ] v a0 1 U
mﬂa'nuLmamﬂimmqﬂua’ﬂmzmmumsﬂumimm

amsnilnesguasldeulilunsnesiluaedy
(short chain fatty acid) @aileansimvaniliusunnga
Tusnenaudn azlunsziunsadauasiiuasauluiu
lusenewazilugmsiinvuresimindiuaglsa
9auluNgn® n1siiuTuves Methanobrevibacter
UuenallamnnmsuslnaraysauIinaes 1iesan
Methanobrevibacter finuanunsalunszuIung
a = A g 3
WAUBATUUDY glutamate MTuosAUIENOUVDY
Haysale  luviueafedfuwuaiiise genus
Desulfovibrio AfAuaiusalunszuiunis
ace ~ Y & 1 (% v
WeUeATUYRY glutamate e lddulaInd 91Ul
= o X LA N oA
FaN9iLTUIeS Desulfovibrio U 913@ULDNIA
N15LA TURIYTE ANAULAFTIUNTINTRUTUVD S
WUAL3Y genus Desulfovibrio ®n1aviltiinlsnaau
Loty gnadvayulagsigarunaund18anyuin
Desulfovibrio Wuwuaildefifiimsiingauluauuas
dninlinnigoiu dnnsdalianuaiunsalunisasna
endotoxin lipid A Fudusedusenaundnves
lipopolysaccharides wagthlugnisaniaulusysium
1t 6‘3@L“ﬂummmﬁﬁﬂﬁlﬁmmavﬁauLLavLUWMawuiuﬁam
@ douuuniize genus Akkermansia Hu fvangu
NiANnuduiusiun1sade p-cresol sulfate Fadu
voudulutaaniz (uremic toxin)®? wazdadisieanuy
| a X &
1INNSINTUYRY p-cresol sulfate Tunszualden
al U U [ I q./ﬁ[’ o A (25)
frnuduiusiunismeanlsamlanazvianidon
Tun15@n®IASIUNUIN LuATiSY genus Roseburia

(10, 11) %qn’]i

1AMUABAARDINUNUNISANTINDUNTN
g uves Roseburia tuausnesurglaaInnig
a A ) A a

AwuAilsey genus AsnaNIANAINNTAIUAISIUAEY

2620 9nNINUNIT

glutamate T butyrate &'
Wisuwes butyrate mwaﬂgmﬁuamiﬁmw’i’]
ﬁﬂ’J’mLﬁﬂ?‘ﬁ@ﬂLLEWL‘ﬁuﬁ’]LMGJ“UENﬂ’]iLﬁ@L‘IT\IINﬂ’ﬁﬂSﬂJJ
vodluunarnsedulifiinnighesedugdu (nsulin
resistance) TN EANLILYNUABLAAAUNNTB
(impaired glucose tolerance) Snvadfeldifinnas
wanseanvesBuiiieadasiunisasslutiu (ipogenic

genes) lunuvnassdneie®

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 463



ANNNANITANWINDUNRLI WUIINISUSLAA
HaysaanTanazmilehiinnsiunvedndu

Tnsulaludainaass® ™ wagduiusiunisiiuauyes
untnuenainilunn 9 nisiinvsunavesnisly

NP 1 n5u aziuAuEsdlun1sinnILiunIUe

andulpsuluau® &

v | a’lju Y @ | a
Wayawatiglviiiuiinisuilan
= Iy A o Y a ]
neysaldudadelaonsanviliiinlsngrunazanie
WaUaandulasule wazdinsranun1sUaguas
wuafieludldvyisuamesndeainlaSunaysa
Tagdnsiiuduvesiuaiselunguignsteaud
TanudunusnalaensakazlnedauiunIsiinlsAIY
LATAIIELUATUBANTULASY F9TLALAUIUBNAIN
nansenulnensainaliinnziunIUeanTulasy
NNsUsIaaNesaLa nsikuaiseludldiudey
TUonazdutladelaedaunsetadenduasulunis
Wnnznvaandulasule egralsAniunisdne
Tupseilfuiisansguualdunisiaeuvesiuniiise
Tudldvynsnamaivasainlasunsysamiitu llad
SRS 9IBNTIFRR LUNTIATILIAANUFUNUS
YBILUATILIIAUNISNIANILUAIUBANTULATY DN
AsAnEluASItgIlTaIdnlun1sns1adAsIeA
H2984 Lﬁaamﬂ;ﬁ%’siﬁaﬁmLLazﬁﬂéf’gaﬂNﬁLSuLa
s wildhAuennnyusasiunsmiu
luusazngunnass at1luns193LAT18YA 873
next-generation sequencing LIJ%‘EJULﬁEJUi%Vj’Nﬂ’stJ
U :’/ = a0 aa a e‘d" a
PaUUAI LT AADRAINNTIATIEN TID1998TN1THA LY
G o 1 =
ysanmuwelUlunisAnulusuian
Tagagy nisdnwiaseilidunisdisianis
a A a o v ¢ o Yo
WigurewuaiSeludldvyuenameindanlasy
] a = - v &
Faysadua 4 wieu Finnisfnuiuandiiliuii
msustaarsgsadunaiuiy awnsawmdeniiliie
= N a oy
Msasuraswuaiiselualdwazanmnunainiane
A a ° P Y A X
Ypawumrseluaild wonanddanuniseiudu
YaauwuANLIENguNdauNgItesiunEUnIUBEn
Fulasy Fansdnwiasatidaludeyaiiugiudfny
MagyilrussanyunsemintanareInsuslnaneysa
ludTunuasdenatdessanisiinainuiaUnives

aunwld venaniinindsuvesuuaiideludld
91931 U Ju microbiome-based biomarker
deldUszidiuanudssanisiinlsasaunazanig
warveandulasulaganivlulszvinsfilensa
nsulnARaysagald

AnAnssuUsENIA

H3380v0uANUANE IToLAHRILINAS
n53930dEN 10U URNIITNIINITUNNE (AY.)
fatuayununisdnwissfudusindnwiun
ugviAunay wavAs veveuRmnguAFy CKDNET
fatuayuiiunuide voveunszAM M.A3.ANY"Y
Juagos lunisliduugiuaziduiivinulunis
v1ifeadadl saufeaundnluiesujofinisuay
fieatomnvuivilieuideiansagaisluded

LONEITD1984

1. Sekirov I, Russell SL, Antunes LC, Finlay BB.
Gut microbiota in health and disease. Physiol
Rev. 2010; 90(3): 859-904.

2. Muegge BD, Kuczynski J, Knights D, Clemente
JC, Gonzalez A, Fontana L, et al. Diet drives
convergence in gut microbiome functions
across mammalian phylogeny and within
humans. Science. 2011; 332(6032): 970-4.

3. Hooper LV, Midtvedt T, Gordon JI. How
host-microbial interactions shape the nutrient
environment of the mammalian intestine.
Annu Rev Nutr. 2002; 22: 283-307.

4. Jandhyala SM, Talukdar R, Subramanyam
G, Vuyyuru H, Sasikala M, Nageshwar Reddy
D. Role of the normal gut microbiota.

World J Gastroenterol. 2015; 21(29): 8787-
803.

5. Andersson AF, Lindberg M, Jakobsson H,
Backhed F, Nyren P, Engstrand L. Comparative
analysis of human gut microbiota by barcoded
pyrosequencing. PLoS One. 2008; 3(7): e2836.

a64 1MFASNARANITUNNS WAL NWATNUIUR ™ U7 31 20U 3 x AULIEU - SUIAN 2562



10.

11.

12.

13.

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019

Hu J, Luo H, Wang J, Tang W, Lu J, Wu S,

et al. Enteric dysbiosis-linked gut barrier
disruption triggers early renal injury induced
by chronic high salt feeding in mice. Exp Mol
Med. 2017; 49(8): e370.

Tamboli CP, Neut C, Desreumaux P, Colombel
JF. Dysbiosis in inflammatory bowel disease.
Gut. 2004; 53(1): 1-4.

Insawang T, Selmi C, Cha’on U, Pethlert
S, Yongvanit P, Areejitranusorn P, et al.
Monosodium glutamate (MSG) intake is
associated with the prevalence of metabolic
syndrome in a rural Thai population. Nutr
Metab (Lond). 2012; 9(1): 50.

Sharma A. Monosodium glutamate-induced
oxidative kidney damage and possible
mechanisms: a mini-review. J Biomed Sci.
2015; 22: 93.

Feng ZM, Li TJ, Wu L, Xiao DF, Blachier F,
Yin YL. Monosodium L-Glutamate and Dietary
Fat Differently Modify the Composition of the
Intestinal Microbiota in Growing Pigs. Obes
Facts. 2015;8(2):87-100.

Peng QN, Huo DX, Ma CC, Jiang SM, Wang
LS, Zhang JC. Monosodium glutamate
induces limited modulation in gut microbiota.
J Funct Foods. 2018; 49: 493-500.

Carding S, Verbeke K, Vipond DT, Corfe BM,
Owen LJ. Dysbiosis of the gut microbiota in
disease. Microb Ecol Health Dis. 2015; 26:
26191.

Yu L, Zhang W, Liu L, Yang J. Determining
Microeukaryotic Plankton Community
around Xiamen Island, Southeast China,
Using Illumina MiSeq and PCR-DGGE
Techniques. PLoS One. 2015; 10(5): e0127721.

15.

16.

17.

18.

19.

20.

21.

Magoc T, Salzberg SL. FLASH: fast length
adjustment of short reads to improve
genome assemblies. Bioinformatics. 2011;
27(21): 2957-63.

Bokulich NA, Subramanian S, Faith JJ,
Gevers D, Gordon JI, Knight R, et al.
Quality-filtering vastly improves diversity
estimates from Illumina amplicon sequencing.
Nat Methods. 2013; 10(1): 57-9.

Haas BJ, Gevers D, Earl AM, Feldgarden M,
Ward DV, Giannoukos G, et al. Chimeric 16S
rRNA sequence formation and detection in
Sanger and 454-pyrosequenced PCR
amplicons. Genome Res. 2011; 21(3): 494-504.
Edgar RC, Haas BJ, Clemente JC, Quince C,
Knight R. UCHIME improves sensitivity and
speed of chimera detection. Bioinformatics.
2011; 27(16): 2194-200.

Wang Q, Garrity GM, Tiedje JM, Cole JR. Naive
Bayesian classifier for rapid assisnment of
rRNA sequences into the new bacterial
taxonomy. Appl Environ Microbiol. 2007; 73
(16): 5261-7.

Quast C, Pruesse E, Yilmaz P, Gerken J,
Schweer T, Yarza P, et al. The SILVA ribosomal
RNA gene database project: improved data
processing and web-based tools. Nucleic
Acids Res. 2013; 41(Database issue): D590-6.
Mbakwa CA, Penders J, Savelkoul PH, Thijs
C, Dagnelie PC, Mommers M, et al. Gut
colonization with Methanobrevibacter
smithii is associated with childhood weight
development. Obesity (Silver Spring). 2015;
23(12): 2508-16.

Samuel BS, Gordon JI. A humanized gnotobiotic
mouse model of host-archaeal-bacterial
mutualism. Proc Natl Acad Sci U S A. 2006;
103(26): 10011-6.

465



22.

23.

24.

25.

26.

466

Samuel BS, Hansen EE, Manchester JK,
Coutinho PM, Henrissat B, Fulton R, et al.
Genomic and metabolic adaptations of
Methanobrevibacter smithii to the human
gut. Proc Natl Acad Sci U S A. 2007; 104(25):
10643-8.

Zhang-Sun W, Augusto LA, Zhao L, Caroff
M. Desulfovibrio desulfuricans isolates from
the gut of a single individual: structural and
biological lipid A characterization. FEBS Lett.
2015; 589(1): 165-71.

Visconti A, Le Roy Cl, Rosa F, Rossi N, Martin
TC, Mohney RP, et al. Interplay between the
human gut microbiome and host metabolism.
bioRxiv. 2019: 561787.

Nataatmadja M, Cho Y, Campbell K,
Johnson D. The Roles of Indoxyl Sulphate
and p-Cresyl Sulphate in Patients with
Chronic Kidney Disease: A Review of
Therapeutic Options. 2018.

Jiang S, Xie S, Lv D, Wang P, He H, Zhang T,
et al. Alteration of the gut microbiota in
Chinese population with chronic kidney
disease. Sci Rep. 2017; 7(1): 2870.

28.

29.

30.

. Buckel W, Barker HA. Two pathways of

glutamate fermentation by anaerobic
bacteria. J Bacteriol. 1974; 117(3): 1248-60.
Huang Y, Gao S, Chen J, Albrecht E, Zhao

R, Yang X. Maternal butyrate supplementation
induces insulin resistance associated with
enhanced intramuscular fat deposition in the
offspring. Oncotarget. 2017; 8(8): 13073-84.
Olguin M, Marta Delia P, Revelant G, Marinozzi
D, Labourdette V, Maria Rosa V. Monosodium
Glutamate Affects Metabolic Syndrome Risk
Factors on Obese Adult Rats: A Preliminary
Study. Journal of Obesity and Weight-loss
Medication. 2018; 4.

Diniz YS, Faine LA, Galhardi CM, Rodrigues
HG, Ebaid GX, Burneiko RC, et al. Monosodium
glutamate in standard and high-fiber diets:
metabolic syndrome and oxidative stress in
rats. Nutrition. 2005; 21(6): 749-55.

1MFASNARANITUNNS WAL NWATNUIUR ™ U7 31 20U 3 x AULIEU - SUIAN 2562



213619

2 maganisunngrazn1an1nu1ue dwusduadu
bdlbo o

L/
Ny 5
Ay JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Useansuavasnisinnaiutanislaingrguuuniunisuialanuulvg
lurlgeenglsnlanganuizass

=5

993U Hdadan’ 4@ laud™ Fundeu Wusia’ dnsdy Aundng' wsetiug lauvies® wag gund sy

Received: September 19, 2019
Revised: November 13, 2019
Accepted: December 20, 2019

UNANED

Tsavongaiudesuiulsafiinsdnauitesmommadumela Snslavesieaunouna vilhaanislaes
yoaon vueinuazvhianssuniesentidinie uasiimsseunssomnduniemeladh shliimouinilesdis uazanumunu
TunmshAanssumenienienseaniidnisanas Ussanduavesnisiinndundomeladedarudaudsiu enadesanua
nsmussmuuLRumImglavusiinnd el FuwvuuumanelafiaanisUavesieaunastiumevhaumesndile
meladiisounsiszninanmsiinndandomeladniazilfnsinivssansamanniy wigdlifins@nwvandeu Fafy
nsfnwiifeiingusvasdiftefnuisussaninavosmstinndundemeladimeuuuuumamelawuulnlaglénsmeladh
719 fheussinusilagldnsdrausiutunmsmelasendie meiamﬂ?z’jqmmsamﬁm%’uﬁﬂqaiiﬂﬂamqmﬁguga%’q

ymsfnwlusiaasinslsaengaiuFess miuguusiosfann mevs 18 au dsgnduuvadu 2 nqude
ngumanosinndundemeladuuul (SLB) $1uu 10 Au waznguaruay (SHAM) S1uu 8 au ngal SLB Idvinmstinndnunile
meladhdsuuuusunamelalnlassunstdndundensdou uasnsenardunmameladhiusdudosas 30 vesuseiu
nsmelaingean neldqunsal BreatheMAX® snglaitn 3 3unit melasenuuuviessiiuin 7 3ufi fin 6 afs/an15 ga/sou
Wnsewineyn 5-10 3ufl 2 seu/du vndu Wunan 8 dUani wazngu SHAM lillnmelaiuieniudungu SLB uslafusasiu
ussugsanvasmameladiuaranssnnwmsiAnssmeneienaiu 6 il gnindeunssndsduanlsunsuiivesise

wansAnw U enanadiasngu SLB Iiinndadevmeladdeuuuusunsmelasulinalusunsuegnsasiiaue
snnirferar 80 warliiflennslifisusrasdunriinndundemela vdsnsiinmela 8 dUai Aussfugeanvesnismelaud
iy 23.9+5.20 wufmsiin videferar 31 (p<0.01) enfideddgmeadflungy SLB urlifinnuAsundadundy SHAM
duspezneniaiiu 6 witlifimsdeuwadlusiaonay

asumsnwh msfinndandemeladhiussuideuuusunmsmelanuulvl Guitnsiivilfedreuaendt

waefivsgansanlunsiuanuudausiveanduiomelad wildfinaseaussanmnisifanssumenigludgeenslsaden

v
& v

2ANUL303

AdnAny: lsavenaniugesy, nisinndienmsls, melasendieniswessiluin, nsmelath

‘@17 3rmenImuIn aasnalnn TuNNg un1IngIae YLy
‘mhglsavonuaziavt1Unings nqueineIgsnss IsimgIvIaveuuny
*wihelsasyuumelakagiv1UnIngs malsunemans lsangI1U1asIuIsUa un1Iverasuing
“HTuinYaUUNAINY

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 467



213619
“m@vr .
: N

MALANISHNNE LATNIIATINUIU A dnwusdualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Effectiveness of inspiratory muscle training with a new breathing

pattern in elderly patients with chronic obstructive pulmonary disease

Chattarin Wongsawat', Chulee Ubolsakka-Jones™, Watjanarat Panwong', Chatchai Phimphasak’,

Pornanan Domthong” and Sumalee Kiatboonsri’

Abstract

Chronic Obstructive pulmonary disease (COPD) is a chronic inflammatory airway disease with the
common problem of premature airway closure. This leads to lung hyperinflation at rest and during exercise
and inspiratory muscle weakness which lead to breathlessness, poor physical performance and exercise
intolerance. The efficacy of inspiratory muscle training (IMT) is still controversial, possibly because the pattern
of breathing during training is not generally controlled, but IMT with a breathing pattern that reduces airway
closure and targets weak inspiratory muscles, may be effective. The present study, therefore, investigated the
efficacy of IMT with a new breathing pattern, suitable for COPD, involving low load and a slow breathing rate
with pursed lip expiration. The study included 18 male COPD patients with mild-moderate severity, random-
ly divided into Slow Loaded Breathing training (SLB, n=10) and Sham (SHAM, n=8) groups. The SLB performed
inspiratory muscle training with a new breathing pattern emphasizing diaphragmatic and lower costal breath-
ing, against 30% of maximum inspiratory pressure (MIP) using the BreatheMAX® device. Inspiratory time was
for 3 seconds with pursed lip expiration for 7 seconds, 6 breaths/min per set, 15 sets per session with 5-10
sec rest between sets, twice a day, 7 day a week, for 8 weeks. The SHAM group performed similar breathing
exercise but without load. The training was performed at home and the training sessions, breathless and
other symptoms were recorded daily. The adherence to training was encouraged by regular phone calls and
home visits. MIP and 6 minute walk test were measured pre-and post-training in the laboratory. There was
high adherence to the training (> 80 %) without adverse symptoms. After 8 weeks of training, MIP was
significantly increased by 23.9+5.20 cmH O (31 %, p<0.01) in SLB but with no significant change in the SHAM
group. 6MWD did not change in either group. In conclusion, the IMT at low load with a new breathing protocol
(slow rate, diaphragmatic and lower costal breathing with pursed lip expiration) is safe and effective in improving

inspiratory muscle strength but did not improve functional capacity in elderly patients with COPD.

Keywords: COPD, Inspiratory muscle training, Pursed lips breathing, Slow breathing

'School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University
2 Pulmonary and critical care medicine unit, Department of Internal medicine, Khon Kaen Hospital
*Division of Pulmonary and Critical Care Medicine, Department of Medicine, Ramathibodi Hospital, Mahidol University

*Corresponding author: (e-mail: joneschulee@gmail.com)

468 MIASNARANTISWINEwazN1eAMUNITR x U9 31 aUUR 3 X Auengy - SunAL 2562



N
29AN159UNT8lan(WHO) wu1UsesIns
1NN 80 arumulantheidulsavongaiuizess
(Chronic Obstructive Pulmonary Disease; COPD)
finugussalusgvUrunalsiaunn® wenand
§31nN138d31 COPD azluamsnismedusuil 3
goslantud 2020 vlAlselifuingeddgreseuy
a1515ugulandnale® fUig COPD dn1sdniauy
YDINRDNAULIDTI TIVINA8LATIFS19VDINTINIAY
melauazilolovsn (structural change) virlwlen
YaaU3edl elastic recoil anas Line1NAATASL Y
UanuwaziilugnisidaweswesUantuvaein dudu
nabndeananyinlmineIn1sreumilesnasnaiuLile
melavnaulufiuse@ansnmuaseauwse gz
natnn1siUanesvesUaniuduluvaieyinianssy
A o [ o Y a T
W3909NNN8IN1E YIbAUSUImsn1selaliifisane
LANANNUNNIDIUDINITIINUYBIUBA (pulmonary
dysfunction) vinliAununiulunisinfanss
N1N18ANAY UBNINNUUTUANNITINLAUTUSEUU
o d‘ | . d! a
NITNNIUBUS) VBIITNNY (systemic effect) FaUNE
N L . X . 2
Mlrnanuiiodaunsssiuiananyiiavnglavinlilsadl
<3 dl a d‘ 1 ) v
Wulsaninein1sreuniesdneg vinlwanununiu
Tun5YAINISUNINBKALDINMAINIEANAY NTENU
MEDNTIN ANTULNILATYTNY UALAMAINIINYNATY
NV
n1sHuaussanwdentagnivunl il
d‘yl Y d‘ dsj
LLu’mwammgmmmstilm*u IoNUYANTIONIN
Ql aa :f! e
NNGULALIANANAINT IR FalusunIun1silugy
AUS50NNUBAUTENBUAY Na8dIUSINTY LALA
=% o w =2 < [ 424’
ASNNBBNNIAINIY ATNNAIIULTILTIVDINAIULUD
el MISINAINTTUNINNIY NMIQUATUANTZUY
nsmegla nslvanuslunisenauuvisiagnanides
Vel duammliineinisiusuvesdse ietosiu
WagAUANEINTSANTY LUAL® uin1sEnALudaus
vasndruiemeladlagniivualiluginsgiu
summ'ﬁxluwuammmwﬂam LAUSEANSNNUBINTEIN
HONITALANTIONINANUNUNIULUNITBINAIEINE

vievihAanssudiliannsoasuld idesmnuanisdn
Falpnudnudaty Tneuaedi Chuane wazmme®
s1891umsiineuLdsusswesnduienielawi
ASOILENSIONNANUNUVIUBINIT0DNMAINE
MENINAFOUNTHIY 6 WTilugUe COPD la neol
Faudaussnunisves Polkey wazane” Faliny
Usgdnsnmniseeaniasnigliinvidmiegisnsveasu
aussanInnanIeNInsguluiesliinis vse
ANSNAADUANITANINNNNENIAAUIN (fleld test)
ANMUTALIIVDINANITANBIAINA1IB1NAA
INAIULANF 19VBINALALTInaveInIsriela
(breathing mechanics) 5131301510 NE13AD
Uszansamnisineuvesndiuiiomeladnguiy
Auganduiesedunouwsunisuasa (length-
tension relationship) Tnsanznduilensdeay
wazndunilevnelavsnamssendrsidundnie
wdnvasnamelauandundniefiseunsmesiing
COPD pugmssduvesnduiionneladisuiy
UsinasUansaduistuiuusunasonmaidnsluden
Lﬁamﬁiﬁlaaﬂqm (end expiratory lung volume,
FELV) USuansUen EELV § fufud3unnsennie
fszunpeonlddeduiuuuuwulunsmelasentdues
nsmuAuUiInesUondaiunie EELY vildlasnis
Usunuuukunismelaliaiuisaduenidesnain
Vonlglpglaiinnisinenmeluvazmelaoen ivan
Usnasdendsduresnisvnelaliidnas dennsAnen
Friuannuin Usinesusanaduiinasenisinau
vpendievneladly copp nsmelatiann
USunasdendilwgiilinguidemeladviaulald

9 Faguusuinsuen EELV 71s19nu

Uszansnin
991 ARAIULANA19U9UTEANTAINNITUAR
v & Y oA o & v
Ypenauiiavmelanisneiunle
A58nUsUIRSUARAUAILSTaVNlALAENIT
annN1snnaINANRLNLARLLY COPD &9n1sunelasan
NOLIINUUIN (positive expiratory pressure, PEP)
<3 aa Qlld a a a 1
Wuasnsndivszansammlunisannistanveavisay

dalinann1snneInN1ALazn1slUaneweUan Lay

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 469



anveumiloglu COPD™ nmsmelasenuuuesu
fdurnuserdrun (pursed lip) Inwnrglasendie
Wudsnisunelasanfvinliiian PEP laeludesly

¢ A & & aa aa a a
gUNTUNIBUDN BNVNITUITNITNLUIEANEAINEAR
n1sine A 3san EELY Tuynseunismels wagvinli
Usunmnsenmetunismelanenilanss (Tidal volume:
V) FANAULINTY WBNANUUNITIALLIANVDINS
mglaeandsduiusiunisan EELV a2 fsavdana
ARBNNSIEUNEDINA Waz litnasiuAuEsIRa N1
hypoxia wag hypercapnea”

a gj 1% =2

waNINNIsAIVANUSIRSUaRAsAuluN1SHN
WislvnautennelanyUsay waznaluieunnela
19e111981AT9UN9E 08 Y IAUENITININTULAT
nspvAutulvindullaidmunefie nediay wag

¥ 47 £ 1 v o < a A

nauenmelamsrena1slanasiun ean
nsviuaesnduiledienielaiine (accessory
muscles) [Wudsddalunisiinae ewinlagund
p1a1a@ims COPD dnldnauitedgmeladilunis
mela dadumnliidinisaivau fUiwealdnauile
Yreuelavasilnndrurdanielawnunauiile
Wninefigouwseneng Men1saiuAuUsuinslen
AR ULaLNISH AL UINNIZNA UL ELTMuNevinle
lagn13AIUANLUULNUNISIElalUuTENI19NITHN
UULDY

[ g.’/ @ ¥ cglJ

FIUUNISHNAINTULTILTIVDINA 1ULTD
meladn JsTAruANkuURKUNITElavagin
lnsUuanuTuinsUandaiuraantsigladrluyn
seun1svgla wasiinalinduiielagninnis
19U URAUIUTY AINAITNUNIUITTUNTTUN
1 Y v 1 d‘ 1 = Gl 1%
usnAnziITelinuenulag inaads vivelviam
Ao suULNUNITela LazUsinsUonfinu
Mdluvagiinndrullomeladt Fadudadedfy
faUsEansninvesnisinnauemelalaganie
g 9Bag Uiy COPD 1+

WIB991NNNSANYIUR Ubolsakka-Jones way

eE)) »qu’ P sL Y v v °

Az TaANwINaTDINISHNTETa 19 I8 LTIA UM
MesnsIN1Iela 6 ATaeu? Muaunsal Breath-

eMAX® WUIENSANANULT LS IvDINa LD
melad wazganununiuluniseenidiniglaly
4 Va v <K 14 caa ¥
Haeony aneIdedelaussenditnisinmeladn
fanam TaglduuuiaunismelasenuuureUingie
waztdunsilnnatuiteniglandnniznz deauay
NINONAN NUTIUANgATEAUToaY 30 YBIAT
sumeladigegn™?* Tun1sinaundusves
nduiievelaiinlugUie COPD Aatunney3de
% o ¢ A = a a

FallingUuszaseofnw1Usednsnavenisin
nauilevnglaidmeuuuinunismelaguuuulnii
noAuudaLsnatuilomelad wazaussann
miﬁﬁf\miimmamasluﬁqqmq COPD

VEALAZIINITINY
EYGRGHH
FIUIUENFTATAIUIUIINGATATUIN
yunfeg1e?” Tnglirnedevesussiugagaueinis
yeladrfiuasundasanaanisaneitises Tu
orenaiasnguas 5 au deuiuswiumeladigegn
n¥adugelusunsunisfinndruiienislavesngy
Anndnandevelauasnguaiuny Whutu 26.2+4.97
wa 1.2+2.39 \wufnt audd

ZO'Z(Za + ZB)Z
(uy — pp)?

n/gr =

2(15.21)%(1.96+1.28)

n/gr = =38

(26.2-1.2)°

Fetfudosinisdnunluenaradasnguas
8 AU Wiasauiu 20% drop out udaFBsNSANY
Tuoanadasnguas 10 au levihnsAnwiluetanadag
fvae COPD mAvs a1naddnlsndangaiuFess
wazvousn vedlsanenualudinveuwny 31U
18 AU D1YIAY 68.225.89 T flszfuauguLss
goslsalusziutos-un Jeuanudiureulunis
WrsunsenanumdUsysvedsametuiaiiue
laifinsii3ureslsa (acute exacerbation) ag13toY

470 NsasmadansLmglarnenniiUn x U9 31 aUUi 3 x Aug1eY - SuIAN 2562



4 e ismeideanAuanlusunsy uaglad
\naumAneanAe dveuluniseaniainie JUseiR
AuRnUnRveINsI9en YU Uonsa Wadalen
(lsiAu 12 iew) dagtiudeguyns fymnismsedh
vaunu ladu ldarunsalnmelasiudunssdnula
wazlfasteduseussnnuaiaslalunisdnsunis
Anwnd F9lARIUNNSIUTEIINAMIENTTUNNTISUETTY
nideluayed uvninedeveunnu (avillasenis
73y HE611382) @nanadAsgnuwuneIsguagaing
(simple randomization) tJu 2 nau k) ﬂfjll?]ﬂmsﬂﬁ]
AEL39U (Slow loaded breathing: SLB) 10 Ay
WarNaUAIUAN (SHAM) 8 AW o1ddlnsTUURM?
AudinUszsiuund Sudsenusiseiiieddayla
Wasuwlasemaenlusunsunisinndmiemela
waglallfidsauTusunsuntsiunanssanm ve
AN5ITEIU T8l B RS NYAEVININEAINLATATIE
qUAMN wanslumnsed 1

FBmsilnnguilomela

nau SLB Hnmelaitnmeunsssinuiesas 30
Yosrmusafugegavesnsmelaindeianisingn
luiaventsiadiuds Tagldaunsaldnniela
BreatheMAX®(C&D biomedical, Thailand) (ﬁ'ﬂgﬂ‘ﬁ
1) %ﬂiﬁﬁmqmmmqmmﬁLﬁuLﬁaaé’mmwmﬂauﬂé’u
wanspudnSaveInsinmelanasan WL UULNY
nsmgla wsedruntsmelatuiuuseuinluve
nsLdensogUnsal BreatheMAX® ilunsifisussdny
ity delilasesunsedudhmnenuiidusls
Tnewadeld 2 viaseau oranatastinmeladi 3 Jud
Tnewduiinisldndruiensdiauuasnsiconduan
uazmnglasendiuunsviessEiian 7 3undt 6 adean
15 9a/59U WN¥N3I19YA 5-10 Fu1 2 seu/du
nniu e 8 dUanii daungu SHAM Annelasig
sUBUULAEINUNgY SLB deaunsalmilouiuuealll
wsefuiterinndrandemels wivduldusesusen
590 1 wuimanstn e udygradeunduld
oranadas AuauuuuLEun1Iielaldieaie
Anmeladichu

U 1 uansgunsaimsfinmelanasnisiinndnanile
mela n. gunsallnniela BreatheMAX®
¥, pranasiasidsilnmneladaogunsalds
BousausIfIL 3 990 MINWUULNLANS
Annédanilomelauuulmifivesufjuinsise
Aoumsiniesiithy

W/nsianudsnuanssaninlen
SnaussanmuesUanlngldin3os Spirometer
(KoKo spirometer, PDS Healthcare Products, Inc.,
USA) \ievAn Force expiratory volume in one
second (FEV ), Force vital capacity (FVC) A3
fmuaves ATS/ERS suideline™ Tnelananainsils
18 Famss warlinayn Tieanasinsmeladhoen
Und 2-3 sou antldmeladudufinaziiay
panduasusadunatagratios 6 Jui lnginnau
LLazwﬁqéuqmiﬂsLLﬂsmﬂwsﬁ anelatiieUszuiiu
Uszansnanisilnnduiiiomela

anuudeusevasnduidomelada (nspiratory
muscle strength)
Uspilunnundausaweindaieneladh
ageAusenumglaiinasga(maximum inspiratory
pressure; MIP) Taglt Mouth pressure meter (Micro
RPM, Micro Medical, Inc., Chatham Maritime, Kent,
UK) ifhuagmsauutliisndt Taefanuisiisinun
Ty ATS/ERS suideline® Tnglenanasinsiiainauay
Unaun Wenanasinselasenuni (39910 Functional
Residual Capacity; FRC) ntlvmeladiduas
w3 udadely 2 Jund eueussduiigadifuen mip

J Med Tech Phy Ther x Vol. 31 No. 3 x September - December 2019 471



FAMANEASI WNTEMINATINITIA 1 W9 Le8vinaunIn
Aee MIP usnsnaiutiesndt 5% ldmgeaniinla
I~ 1 = Q’lj [y 1 £y =%,

WWuan MIP 9a9n15@nenil Jnneuskaznainisinmela

AUTIANINNITNIAINTIUNIIA1Y (Physical
Performance)

ULl UANSINNINAITYINNINTTUNNEA e
ANSNAABUNISHHAU 6 W9 (6 Minutes Walk Test, 6
MWT) Tagdnnuisiintnunlu ATS/ERS guideline®”
p1a1adAsAuA8AILLEIv0IRULee tagldiinng
nszAuAUE Tuazndunuszaziig 30 wns lile

n‘l =1 o 4 d‘
JEEENUINNFAtIAT 6 Ul awnsanleiile
P A A ~ a A a
ABINTT MI9LINTNUNLRY 109 IN15UY Lagdl
ndsegiduszasy vinisnadeunisiiu 2 Ass
F9RIINTAUITY ANUBUFIVEIDBNTLAU TEAU
9INTVOUWMILDY UagI¥AUAIINAT NOULAZIRINEN
ANSAULDATUMTUA 6 WINNUT

fumumsinuuazfiutoya
91aadAsAUnN1aNgaie idenianienn
Undnszuunsmele anzwadansunmguninendy
vouLy $1um 3 ads afedl 1 dnUsedR asrasnenie
dnwazvnanienm asvaNssanwlen Liedudud
Ailady COPD ngldiinausi FEV /FVC < 0.7 winvihannu
AULALAUNTEUINNTIAMILUTHNY psdl 2 vinmein
fauUsnin MIP uaz 6MWT ludeyanaunisiln
n&sidlomelanulusunsy wdailnnsldgunsaliin
mefla nefinnsidensiogunsal uazuiuusadiumy
fidnunld AndesiSnsiinmelamungu SLB vde
nau SHAM auvilagnees anadaslasuaunsal
wazauatufinszdrulunisfinmelaithu wagld
Suduuziinisguariiauazengunsalfivau

aanasiasinyelaeaitnumulUswnsuAlasu Tudin
USuaun1sinmela wage1n1sueusieassening
AnmelaluayaduiinUsgdniy audugalusunsy
8 dUni Az ITeRAMIUANAILENRYRINTTHN
ela wareINIsveUley M3ea1nsluNaUsyaIR
a a X | a o P o ¢
Ao AnTUsENINansanaan1sunnglanalnsAng
a8etpedUAaE 1 ASY MaRAlUSHASY kagYINNIS
duidsuinuegnetiey 1 A3 LilEATIAABUAINNYNABY
aa ¥ dy U le
Yo sHnnduilenela vasdugalusunsung
= v a al' v a o [~ gj d'
HnmelasaadasiuniaunNveddolunsen 3
4‘ ] =l %) = o (% 6
WiedsAuayavuiinUsedniunaraunsalilnmiela
ﬂmzﬁ‘ié’al,ﬁu%’au“aﬁ’sLLUimmsduLﬁmﬁ’Uﬂ'auL‘%u
TUswnsunisinmela

n3ATEdayaneata

wanstayar1fusaduaadouas
a'awﬁmwummg’m (Mean+SD) #A913@9UNT
WANWIASLUUUNAAIE Shapiro-Wilk Test As1z%
AUWANA 19AETUNFUTEUI 1IN DULALNEINIS
Hnmelaluusiazngueie Paired T-Test uay 581319
Nausde Independent T-Test lagf1nunsesu
Hod1fdl p<0.05 Ipsizvinisadfnaslusunsy
Stata 109U 14

NaN133Y

918dlAs COPD inAY1Y 91U 18 AU
fianugusseveslsnszautosdfuin Wulieaiy
COPD w1 14.94 + 1236 U Yagdueranadas
ynaudnguyvd IWewenenasaay wazoglunie
flenuAueInsves COPD ¢ laiflsnsamdus fidswa
nIENURBNSITE (A1Fnedl 1)

a72 1MFASNARANITUNNS WAL NWATNUIUR ™ U7 31 20U 3 x AULIEU - SUIAN 2562



M13199 1 dnwaseiialUuasdeyaiiugiuninisunmdraseraadnas (Anafexdulowuuninsgi)

dnwauziluasdoyafiugumensunnguas  SLB (10 Au)  SHAM (8 AL) p-value
DRGHGHGE

91¢ @) 67.5 + 587 69.13 £ 6.17 0.576

ARrtinan1e (Alansu/mauns) 22.10 + 2.96 24.39 + 4.45 0.210

usstumeladngean (eufamsi) 78.1+11.23 84.25 + 9.13 0.229

mmgumwaqiiﬂﬂamqmﬁguéa%’q: J1uau (min,

max% predicted):

- S¥AULRY: >80% predicted 3 (81, 88%) 4 (81, 95%) -

- 9¥AUNANN: 50%-80% predicted 5 (52, 74%) 2 (54, 65%) -

- ¥AUNN: 30%-50% predicted 2 (37, 48%) 1 (47%) -
szovvadlsaUangaiuiFess (@) 1260 £9.92  17.88 = 15.06 0.384
ﬂisi’ﬁmiquwé (Pack-years) 40.49 +40.83  30.19 + 15.63 0.494
EJ’]‘U@QI??’WU@@Q@%UL%@%@ (F1uUA) :

- SABA 10 6 -

- SAMA 0 1 -

- LAMA 2 2 -

- Methyl xanthine 6 5 -

- LABA+ Corticosteroid 7 8 -
- *Other drugs 2 1 -
Tsmsamdug ($1uruau)
- Hypertension 5 5 -
- Allergic rhinitis 1 1 -
- Benign prostatic hyperplasia 3 0 -
- Gout 1 3 -
- Diabetes Mellitus 2 0 -
- Old pulmonary tuberculosis 2 0 -
- Dyslipidemia 2 2 -

WNYWA : LABA: long-acting B2 agonist, LAMA: long-acting muscarinic antagonist, SABA: short-acting 32

agonist, SAMA: short- acting muscarinic antagonist *Xartal, Cetirizine, Bestatin, Alloporinol
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mSLB = CON
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498nv09N 158l N ULAENFINITHN
ndifomeladuuulng 8 dak MIP:
maximum inspiratory pressure; SLB: slow
loaded breathing training group; SHAM:
slow breathing without load group; *p<0.01
Pre- vs Post-training; *p<0.01: SLB vs SHAM
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Post-training
uSLB = CON

Pre-training

gﬂﬁ 3 féhLa?ﬂlaLm%hmﬁmLuummgmmaﬁzsg
NNVDINITNAADUNITHAL 6 W NOULATRT
mstinnduilemeladuuuln 8 dUans
6MWD: 6-minute walk distance; SLB: slow
loaded breathing training group; SHAM:

slow breathing without load group.
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