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Focus and scope

The Bulletin of Chiang Mai Associated Medical Sciences (Bull Chiang Mai Assoc Med Sci) is the official peer-reviewed journal of
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notes, and letter to editor) in areas of Medical Technology, Physical Therapy, Occupational Therapy, Radiologic Technology, and related
fields are welcomed. Bull Chiang Mai Assoc Med Sci is published 3 times a year in January, May and September.

The goal of Bull Chiang Mai Assoc Med Sci is to provide a platform for scientists and academicians to promote, share, and discuss
various new issues and developments in different areas of Medical Technology, Physical Therapy, Occupational Therapy, and Radiologic Technology.

The final decision on publication of a manuscript rests with the Editorial Board and ultimately with the Editor. All papers, regardless

of type, represent the opinion of the authors and not necessarily that of the Editor, the Association of the Publisher.

Objectives
The Journal of Associated Medical Sciences aims to publish integrating research papers in areas of Medical Technology, Physical
Therapy, Occupational Therapy, Radiologic Technology, Communication Disorders and related under peer-reviewed via double-blinded process

by at least two internal and external reviewers.

Types of manuscript
Manuscripts may be submitted in the form of original articles, general articles, short technical reports, notes, or letters to editor
where, as an approximate guide to length:
m Review articles would not normally exceed 20 journal pages of printed text, inclusive of tables, figures, and references
m Original articles would not normally exceed 15 journal pages, similarly all-inclusive.

m Short communications including technical reports, notes, and letter to editor would not normally exceed 5 journal pages

Peer review process
All manuscripts must be peer-reviewed via double-blinded process by at least 2 internal and external reviewers in the areas of

Medical Technology, Physical Therapy, Occupational Therapy, Radiologic Technology, Communication Disorders and related.
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This September issue contains several research articles from all related areas. The articles appearing in the

journal are interesting and can be applied in our routine work and in developing research projects.

This issue is special for many reasons. First, it is the last issue of the year 2016. Second, it is the last issue
that appears on the website run by the Faculty of Associated Medical Sciences, Chiang Mai University, and it will use
its Thai name, “'J'limimﬂﬁﬂmiuwwﬁl‘%miﬁﬁ or Bulletin of Chiang Mai Associated Medical Sciences” for
the last time. Since the journal was recognized as a Pier 1 of Thailand Citation Index (TCI) and in ASEAN Citation
Index (ACI), we proudly inform you that the journal has improved gradually and received an impact factor of 0.101.
Therefore, the editorial board decided to change its name to the “Journal of Associated Medical Sciences (JAMS)”
as to gain more international recognition. The journal will be operated under TCI from the first issue, of the 50" year,

in January 2017.

We would like to invite you to send your article for our consideration to publish in this journal. Your English
article will be recognized internationally.
Submission is available at https://www.tci-thaijo.org/index.php/bulletinAMS.

On this occasion, we, the editorial board, would like to thank all the experts whose names appear on the

back of this journal for taking your time to read and evaluate all articles sent to us in the year 2016.

Associate Prof. Dr. Preeyanat Vongchan
Editor

® Photo by Assist.Prof. Sakchai Dettrairat
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Effects of cognitive training program on cognitive abilities

in stroke patients
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Rakreuthai Khanthee' Jananya Panyamee Dhippayom®  Peeraya Munkhetvit”

MATIAINTINTNYG Amsinafiansuwne urInea s lny 9aniadlna

Department of Occupational Therapy, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai Province, Thailand

* {SUAATEYLUNAIIW (Email: peeraya_m@hotmail.com)

* Corresponding author (Email: peeraya_m@hotmail.com)

Received June 2016
Accepted as revised August 2016

Abstract

Background: Impairment of cognitive functions has an impact on an ability to pursue daily life occupations in stroke
patients. As a consequence, cognitive training program for enhancing cognitive functions in this patient group is

needed.

Objective: To examine the effect of cognitive training program on 4 skills of cognitive functions including orientation,

attention, memory, and executive functions, in stroke patients

Methods: Participants were 10 cognitive impaired stroke patients as screened by the Mini-Mental State Examina-
tion: Thai Version (MMSE-Thai-2002). They were purposively recruited and received the cognitive training program
3 times a week for 6 consecutive weeks. The outcome measures for assessing cognitive abilities were the Trail
Making Test, Thai Cognitive-Perceptual Test (Thai-CPT), and Dynamic Lowenstein Occupational Therapy
Cognitive Assessment for Adults (DLOTCA). Data was analyzed using descriptive statistics and Wilcoxon Signed
Ranks Test.

Results: After receiving the cognitive training program, participants had significant improvement in 4 cognitive skills;

orientation, attention, memory, and executive functions (0.=0.05).

Conclusion: Cognitive training program of this study could enhance cognitive abilities in stroke patients.

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 298-306. Doi: 10.14456/jams.2016.39

Keywords: Cognition, cognitive training program, stroke
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Table 1 Demographic data of the participants (n=10).

Participants (n=10)
Demographic Data
Number | Percent | Mean
Gender -
- Male 7 70
- Female 3 30
Age (Year) (min= 38 57.30
maximums= 65 year)
- 60-69 6 60
- 50-59 2 20
- 40-49 1 10
- 30-39 1 10
Education -
- Primary school 4 40
- Secondary school 2 20
- Diploma 1 10
- Bachelor degree 3 30
Occupation -
- Maid 1 10
- Employees of company 2 20
- Retired or retiring from work 3 30
- Trader 1 10
- Constructor 2 20
- Other 1 10
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Table 2 Comparison of cognitive skills between pre-test and post-test scores.

cognitive skills Pre-test scores (n=10) Post-test scores (n=10) z Asymp. Sig.
Min-Max | Median (Q.D) | Min-Max | Median (Q.D) (2-tailed)

Orientation 0.50-2.00 1.62 (0.39) 1.50-2 2 (0.08) -2.677° 0.007*
Attention 240-597 552.5 (110.25) 119-421 308.5 (82.25) | -2.803° 0.005*
Memory (recall) 11-22 15.5 (3.75) 17-24 20.5 (2.62) -2.812° 0.005*
Memory (recognition) 2-10 8.5 (1.75) 10-10 10 (0.0) -2.375 0.018*
Problem Solving 8-14 11.5 (1.62) 13-15 15 (0.5) -2.820° 0.005*
Matching and 5-9 8 (0.62) 5-9 9 (0.0) -2.310° 0.021*
Categorization
ROC-Unstructured 1-4 3(1.12) 2-5 4 (0.50) -2.414° 0.016*
ROC-Structured 1-4 3(1.0) 2-5 4 (0.62) -2.724° 0.006*
Pictorial Sequence A&B 2-9 7 (1.0) 7-10 9 (0.62) -2.546" 0.011*
Geometric Sequence 2-8 6 (1.0) 6-10 8 (0.5) -2.820° 0.005*
A&B
Verbal Mathematical 0.00-0.25 0.0 (0.0) 0.00-0.75 0.5 (0.15) -2.724° 0.006*
Questions

a: Based on positive ranks, b: Based on negative ranks, * * <0.05
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Abstract

Introduction: *"Tc-Pentetate or *"Tc-DTPA (*"Tc-diethylenetriaminepentaacetic acid) is radiopharmaceutical
material for renal function study in nuclear medicine. To ensure the quality of image, radiochemical purity of
radiopharmaceutical material has to be tested before administration to patient. Thin layer chromatographic technique
is widely used in radiochemical purity testing. Recently, paper chromatography is also recommended because it is

cheaper than thin layer chromatography.

Objective: To compare paper chromatographic and thin layer chromatographic techniques on the radiochemical
purity testing of *"Tc-DTPA.

Materials and methods: The labeling time for preparing of *"Tc-DTPA were 5, 10 and 30 minutes. Radiochemical
f 99m:

purity of =" Tc-DTPA was determined by using two chromatographic techniques. For paper chromatographic technique,
a Whatman No.1 paper strip was used as stationary phase, normal saline and acetone as mobile phases. For thin
layer chromatographic technique, a thin layer chromatography silica gel (TLC-SG) strip was used as a stationary

phase, normal saline and acetone as a mobile phases.

Results: Percentage of radiochemical purity by paper chromatographic technique was 75.8+8.3, 88.3+3.7 and
92.0+3.4 at 5, 10 and 30 minutes of labeling times, respectively. Percentage of radiochemical purity by using thin
layer chromatographic technique was 71.1+7.6, 91.2+0.9 and 90.5+0.3 at 5, 10 and 30 minutes of labeling times,
respectively. From the study, it was found that percentage of radiochemical purity by using two techniques was not

statistically significant difference (p>0.05).

Conclusion: A paper chromatographic and thin layer chromatographic technique was similarly in the radiochemical
purity testing of *"Tc-DTPA.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 307-311. Doi: 10.14456/jams.2016.38

99m
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Table 1 %RCP (radiochemical purity) of *"Tc-DTPA from
paper chromatography (Whatman No.1 paper) and thin
layer chromatography (TLC-SG) testing at 5, 10 and 30

minutes of labeling times.

Labeling time %RCP
(minute) paper thin layer
chromatography chromatography
(Whatman No.1 paper) (TLC-SG)
5 75.848.3 71.1£7.6
10 88.3+3.7 91.2+0.9
30 92.0+3.4 90.5+0.3
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120 Il Paper chromatography
1 1 Thin layer chromatography

10

Labeling time, minutes

Figure 1 %RCP (radiochemical purity) of **" Tc-DTPA at 5, 10 and 30 minutes of labeling times. Black column represented radiochemical purity tested by paper

chromatography (Whatman No. 1 paper) and Blank column represented radiochemical purity tested by layer chromatography (TLC-SG).
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Effects of region of interest to noise measurement in computed tomographic image
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Background: In digital medical image, there are several factors affecting image quality such as image noise, spatial
resolution, sharpness and contrast. Image noise of computed tomographic (CT) image can be quantified from the
standard deviation (SD) of CT number in region of interest (ROI) of the image of a uniformity object. Therefore, the

determination of ROI might be affected to noise measurement.

Objectives: The purpose of this study is to evaluate the effects of ROl determination by varying size, location and

number of ROIs to noise measurement in CT images.

Materials and methods: CTDI phantom (32 cm diameter) was scanned using 120 kVp 180 mAs. The slice thickness
were 1, 2, 3, and 5 millimeters. ROIs were placed at 40, 80, and 120 mm from the center of field of view (FOV) using
125, 250, 500, 1,000, and 2,000 mm? with 1, 2, 4, 6, and 8 points each.

Results: It was shown that size and numbers of ROIs did not significantly (p<0.05) effect to image noise while
the distance from the center of FOV and slice thickness significantly impact to the image noise (p>0.05).

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 312-322. Doi: 10.14456/jams.2016.37

Keywords: Computed tomographic (CT) imaging, region of interest (ROI), noise, CT number
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Figure 1 All ROIs for 125, 250, 500, 1,000, 48 2,000 mm? (A, B, C, D, and E, respectively).
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Figure 2 ROIs were placed at 40, 80, and 120 mm from center of Field of View (FOV).
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Figure 3 Relationship between average of standard deviation (SD) and distance from center of Field of View (FOV) for 125, 250, 500, 1,000 and
2,000 mm’ ROIs (A, B, C, D, and E, respectively). (Negative distance (-40, -80, -120) is the ROIs located in the upper half of images

and positive distance is the ROIs located in the lower half of images).
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(A, B, C, D, and E, respectively) of ROl with 5 mm. slice thickness.
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Correlation between abdominal and scapular muscle strength in upper back pain patients with and

without scapulocostal syndrome
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Objectives: To determine the correlation between strength of abdominal and scapular muscles in upper back pain

patients with and without scapulocostal syndrome (SCS).

Methods: A cross-sectional study was conducted in 164 patients with upper back pain (85 with SCS and 79 without SCS).
Participants were evaluated for strength of abdominal muscles by the double leg lowering test (DLLT) and a pressure
biofeedback unit (PBU), whereas strength of scapular muscles was tested by a hand held dynamometer.
Spearman’s rank correlation coefficient was used to analyze the correlation between strength of abdominal muscles
and scapular muscles. Mann-Whitney U test was used to compare abdominal and scapular muscles strength

between upper back pain patients with and without SCS.

Results: In DLLT, moderate correlation was found between strength of abdominal muscles and upper trapezius,
and left serratus anterior muscles (r = -0.503 to -0.608, p<0.001), whereas, low correlation was found between
strength of abdominal muscles and right serratus anterior, and rhomboid muscles (r = -0.493 to -0.499, p<0.001).
Muscles strength evaluated by PBU showed moderate correlation between strength of abdominal muscles and
rhomboid, serratus anterior, and right upper trapezius muscles (r = 0.522 to 0.569, p<0.001). Meanwhile,
low correlation was shown between strength of abdominal muscles and left upper trapezius muscles (r= 0.498,
p<0.001). Moreover, strength of muscles in upper back pain patients with SCS was lower significantly compared
to upper back pain patients without SCS. The affected muscles consisted of abdominal muscles, upper trapezius,
serratus anterior, and rhomboid muscles (p<0.001). However, there was no significant differences of the strength of

middle and lower trapezius muscles in both groups.
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Conclusion: Low to moderate correlation between strength of abdominal and scapular muscles was found. Moreover,
strength of muscles in upper back pain patients with SCS was lower significantly compared to upper back pain
patients without SCS. The affected muscles in upper back pain patients with SCS consisted of abdominal muscles,
upper trapezius, serratus anterior, and rhomboid muscles (p<0.001).

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 323-337. Doi: 10.14456/jams.2016.36
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NRNLBLNUNANIENG (core muscles) IANMURUNUT

AU LATIFTIILRZ NI RINNTINAUN AN LD LV LRZYN

ANIANEIAIHBNAN ﬁmﬂmamﬁmzﬁgam HlFalalolcfe ﬁ(ﬂ‘é{

NUNITLTONGDVRINAINLHALAZNINAUDINRINLAD

LARNAEINAILAZNANL LB URTN aNBIueMTITaNdad

5undn Madauden1sfiadng (kinematics linkage)
funsdaudemsfumuinduasnduiiouaswariafin
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maa‘s:uunﬁﬁmﬁaua:ﬂi:@ﬂ (musculoskeletal disorder)
% ANIZAAEH (tightness) ®WIaN1z8aMLId (weakness)
YasnduLitafdmsdandanunefmuindesdInanszny
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mMasudnamand wui madsmunuasnduiiaane
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oL wladinsvineuwsesniuiitananusuuslad
Uszansninimgawesnneliiinnnudalndsfianiis
B3unIn mammmuammu"luama (muscle imbalance)
fsnwoeidn @0 NMsdaulsussnERamEBInT AT
Fmasenuiania (antagonistic system) laafiasuiasy
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W M wialdurhoudadanudwnaumunae
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nduitauasWidaus I aniTsndnsdoudeluumw
agnmﬁ'unﬁmL‘f'IaLLa:W"'aﬁmawﬁhaﬂ%”ﬂmuam:u”ﬂ
(Figure 1) uasslufmsdnmnatuduanudunusluemn
AMILAANENEININIINT® eatnderinliAad1aiudn
1M IUIARAIEIBUK (upper back pain) UAZNENDINTI
fzUnaw (scapulocaostal syndrome) fanuauwusny

ANNzdanLIITAINaINLHanIaInSa linazails
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MIenEASIH ReuAWYT armsthanassIuLn (upper
back pain) Tdluarmsthauinanzenaunauiinman
(thoracic spine) 3wismelase® iuaimsAaundnny
levas Tagianizadnods nauauriuludinu
MIANBIWDI AR IIANNTNIINNTLWAT BB EN
Inydrann19sia LLazwﬂumjmumqﬁaﬁﬂh 30 {
unNninauany 49 D43 10° wananit Ssdnsdnwnis
ANNTNVYBIIANALILIULIY (severe tenderness) luﬁjﬁﬁ
omsthanassmuusia s Wz wuih néwiiedi
wu'g@n@Lf?iuvl,ﬁﬂam{ﬂmwmmﬁmauww’mLl Ao néanile
levator scapulae™® wananit naNaMIEzINANGIIeneLIL
Andanile levator scapulae mﬂﬁam*’ﬁuﬂ”u”
ﬂaummiamﬂﬁm (scapulocostal syndrome SCS)
LﬂuﬂaummimaivuuﬂmuLuau,a m%ﬂﬂﬂwummi
ﬂ’mnmumamqmmzsaungnazun I@]mawwamam
mi”wLﬁaﬁmwzu%nrufnauﬁmlmﬁwaﬂﬂmmwwaa
UEEHGE TR néaita levator scapulae waznaaLia
thomboid 1w uenandl Sswuenmstheuiluss
uSmdng ldun ae lns seug nTven uww uazmse
usmilasiudae’ LLiT’hﬂ‘%]ﬁ;u”uﬁth&immmLM@;LL*LL"I?’@]
PaIMALianguaInIazLnag LAINTI BTN IURA TS
Vl@”’iwwmﬁwmﬁlLﬁ'm"ﬁaaﬁ'mhmamiﬁwmuﬁvlsjgﬂﬁad
AURANNTLANRATAINEINTIAU b 12"
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mymaMusINR S Isa Ui siwasnduitersivias
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Serratus interior

Serratus anterior

Portions of the external and internal oblique

Figure 1. The upper spiral line®

néuﬁaasiwﬁ‘l%‘l%miﬁnm
praaaslunsfnuassiisiuIn 164 s
(muwwa\‘lmjwéﬁamaﬁﬁmzumnmiﬁﬂmﬁﬁao Mua
g1%1AN1INARBY (power of test) LYI1NU 0.95 32AU
anuLdesud 0.05 walwnafilddanuamandautoy
ﬁqﬂ @Tau’l%ﬁ‘immﬂsjm‘ﬁatmﬁﬁmu 164 318) uuadn
WaTBduIL 33 M wasiwandadiuan 131 Mo day
29 20-59 1 inwrinsaalinfe gﬂmmwéﬁmuuﬁ
‘wunsjwmmia:u”ﬂwiaw?avlajrﬂﬁ Qﬂanﬂawé"ﬂdﬁuuu
TuszeeAadaunauniooss (daud 4 alenviduly) fihy
flzuamsthalledszidindas visual analogue scale
agluszautmnans (VAS=4-7) inisimsnmeanda fiod
darifemIunalduusnuaeauazna laud lsanndszam
Aaaniay Lsnudunauwia lwdaniay Tsadalnadon wio
lsatelnada sjﬂaﬂﬁﬁmmﬁﬂﬂﬂﬁﬁnmﬂéﬁ&husha Hihy
Alasunisrnaaninemsaszlwnlugae 1 Ifsuan
LL&:Q].JI’JUﬁagﬂu‘a‘z‘l&’j’]{lﬂ’ﬁ@%ﬂiiﬁ

a =
ADNIIANB

gﬂu,uumsﬁm:nLmumﬂm"’@wm (cross-sectional study)
LNOMIANNRUNUT I A9 NNLDILTIIBINANNLanTNY B
uazNEALeTaUAEUN NUILEIWMNIILIBINNANTINMT
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SonswuBugay nmisdumIsansesasamalsfinneme
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nanuthantinyiasuazaNuLILsTadnaattasauazn
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aaundsnsanmnlaun nanInasauaNNLdInT
sasniutitewinresuazniuiiiaseussin anwudanss
YosndutitowinriesUsziliude 2 35 de nsnaseu
AAIZALUYIFBIUAILAZNNTNAROUAIDDIANIAAUA
v 2 manaseuduisiaenltlunedtin dnsdne
U9 wssnduLitanin s menasauaa
sravpgasauasinduninagaua U susIfin
mM3vupeIndtite rectus abdominis wazndLite
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yasnuitansinass 2 5% Lﬁﬁlﬁﬂiﬂﬂﬂqwnwsﬁwawu
maaﬂﬁfml,f:aﬁﬁwﬁamﬂﬁ@ wananit ;‘Jl”ﬂmﬂ'avlﬁ%'u
MINARaLANNLIILSITINT LAz Y sE T U
Lﬂ%{adﬁa hand held dynamometer "ﬁ\‘lﬁi’ma:lﬁﬂﬂ“uad
SEmsasadszdin aoil

1. MINATIUVAATLALVNEDIA1WAY (Double leg
lowering test; DLLT) (J#35naaaua21uudilsivas
néuitaniinviosriianite vhﬁuﬁulﬁpjﬂwuaummim
NOABNMBLINEBITI Uafia incinometer Tiinitarinenuamn
Qﬂ@aauuaniﬁgﬂmaaaﬂwn 90 a3ANTINALTBLUN
wiuansaade, Qmaauﬂ%’umm@”uluqaau pressure
biofeedback unit (PBU) ﬁ';’m"lﬂﬁnszgné'wé’ou‘%nmm

Tapdsuanuawsudnlin 40 Safiwasdsan (mmHg)
nnsulienamaiasnsinduiteninasneuiuan
IZAUFDINUMITI ) vaINTINITEs nIzenEInTI
mu"lﬂmqﬁ'mm‘i'a (posterior pelvic tilt) dansuilawhrias
L%'u‘himmsnmuQuiﬁﬂs:@m%aﬂﬁwgu"lﬂmaﬁm%é’avlﬁ
%’odamﬂﬁngﬂL%aﬂsmﬁumu"lﬂma@ﬁuﬁ% (anterior
pelvic tilt) unw wazvhlianuaulugiauanas IUNTLN
aA8IEINIY 20 daswasiyan Hnasaudsiuiindyaie
selwnuasen T,(ﬂﬂﬂ%vLﬂLﬂmsVTﬂﬁS{@HNGﬂﬁ$IWﬂL‘.IEEI‘]_ILﬁF_IfIJ
nnvnwdoetaslnn 0 asn a9t @hagmaaﬂwn'ﬁ'ﬁay
Sonunpieszauanuudiussvesnaruilonintasind

@11 (Figure 2)

Figure 2. Double leg lowering test (DLLT): Starting position and participant slowly lower both legs down to the table.

2. NMINATBUAIVYIANIAAINAK (Pressure
biofeedback unit: PBU) 1Juinnitsitluniinasey
anuudsussasnaitaninvias L’éuﬁmmg‘ﬁﬂﬁﬂlﬁ
tgﬂmuauﬂ'iﬁ"mﬁmn pressure sensor LAHINYIaIAT9
NUILAUFEAD YBUENVBINIANATINY anterior superior
iliac spine (ASIS) LﬁaL’%'uﬁumsi'@;jmaauﬂ%’umm@”u
sl,uqaauwi’m”u 70 dadasdsan ﬁﬁ'ammfulﬁ%ﬂwm%a

naLienInYa9 (draw-in) twaan 10 37 laaweneny
Yasnumaafanliidinunseszlnn nagaudi 3 a9
o &, @ A A o '
vufindanuaulugiauilfouudas lasnaldiaa
mmmiumsﬁwmmaanﬁﬂmﬁa transversus abdominis
d' a s 1 1 =S
Mnunzauaiidinuauanadagizning 4 o9 10
daftuasdyan'™ " (Figure 3)

Figure 3. Pressure biofeedback unit and testing position for abdominal muscle strength.
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3. mswmauﬁamﬂ%aa Hand held dynamometer
(HHD) lEnamauanuudsussasnauiiaseusstn lag
ennagaunduiiiasniuim 5 aa ldun naaile upper
trapezius, middle trapezius, lower trapezius, serratus
anterior Waz rhomboid Yagasdnn Tasliaraainseaniss
m%mﬁwmi{aﬁmqﬂmni HHD Tag'lal#fnsadonlng
yastade’™ dreliidunm 5 Suft vimsmeseuti 3 ass
winsmyiaduilansy Mdanadodudaununistudin
GER {35 meseuenuudsussvasniaiiesousstin
Wdazaia @93t (Figure 4-8)

3.1 NAsaUANNUS IS VBINANLIE upper
trapezius
Qﬂmag"luﬁwﬁ WIUEDIT19N9 M 989
mnffulﬁ@ﬂmwmmuynﬂs:gna:u‘”ﬂifuma
MULK W38 N3N e (scapular elevation)
20NKLIIAIU HHD lﬁwl,@ﬁﬂﬂ‘ﬁlq&] Uz
AnamoulAisaduiu HHD 991505
ﬁanmas:wm mastoid process Ny lateral

acromion® (Figure 4)

Figure 4. Upper trapezius muscle strength evaluated with a HHD.

327 IMAdaUAINNLTIuTIVBINANLe
middle trapezius
;‘Tﬂwuauﬂ'ﬁ’l matelra 90 @A sINAU
Jadan 90 avan mnifu‘lﬁ;‘?ﬂwwmmuﬁa
nizgﬂazu”ﬂvlﬂﬁm%é'o (scapular retraction)
20NWIIFIUAY HHD ’Lﬂﬁmnﬁqﬂ Yozl
inasauliisaduiiu HHD F99l5uSm
spine PoINIQNFLLIN (LS INaN93299
acromial process U root Va3 spine Ua3

n3zqnaziin)® (Figure 5)
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Figure 5. Middle trapezius muscle strength evaluated with a HHD.

1 [ v &
33ININAFIUAINNLUYILIIVDINANNLUD

lower trapezius

Qﬂwuauﬂﬁwmmu 140 a9en nunlet
;&”ﬂ'sﬂwmmm"’uvlﬁdaaw%auﬁ'mqume?‘ﬁ
lAifanmunszgnazinididuluuazas
@AY (scapular adduction Wae depression)
28NWIIA1% HHD 1ﬁvlﬁuwnﬁ'q@1 Yl
Anasouliusidusu HHD Fanaliusiom
spine UBINIZQANFLIN (LS AN 93299g
acromial process NU the root 283 spine U84

nIqnaziin)® (Figure 6)

Figure 6. Lower trapezius muscle strength evaluated with a HHD.
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34 IMAFaUAINNUTINTIVDINANLIE
serratus anterior
;&"ﬂmagﬂuﬁwﬁfq B 130 896 Nl
Q"ﬂ's HWEN m:uLﬂﬁauﬂs:gﬂazu”n"l,ﬂmaéﬁmﬁ'}
(scapular upward rotation NN protraction)
88NLIIA1% HHD 1ﬁvl,ﬁmnﬁqﬂ Yl
Anasauliisaduriu HHD 991505
NInARLIUS ALz saINEALe
deltoid™ (Figure 7)

Figure 7. Serratus anterior muscle strength evaluated with a HHD.

3.5 inagauAINuSInsInasnatnite
rhomboid
gﬂaﬂaglumuauﬂfﬁ nawlaswas ansiuls
gij”ﬂaUwmmuﬁan‘s:gnazu"’n"lﬂ@i”ﬂu%é’aLLaz
%quaamaﬁwu&ha (scapular retraction Lz
downward rotation) 8anusdan HHD 1Ale
mnﬁq@ mmzﬁﬁmaaﬂﬁmﬁmmu HHD i
nizgn@i’mmuu’%nmﬁaﬂmﬁ:ﬂiw acromion
process v lateral epicondyle 2BINITAN
A’ (Figure 8)
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Figure 8. Rhomboid muscles strength evaluated with a HHD.

ARERIGEREHTLIND

loafifiBiwsTmnaunsaneniRuuUsIImENAT

ludaumaﬁaga@ﬁaﬂwﬁﬁnm W anagauNITUANKLA
LUUUN@ (normal distribution) wudwﬁagavl,&im:mﬂmu
la9Un@ 3918enldaiida Spearman rank correlation
coefficient LNBLEAINNTUWRS (correlation: r) 3zning
anuudsussvasnduiamingiesiunduilese uaztin
wazloafianagay Mann-Whitney U Test 1uU3suiipy
ﬂmmmn@hwaommwﬁaanmﬂﬁmﬁ:alugﬂm
ﬂawé’qmuuu‘ﬁwuimLm:"lajwm'wﬁ'méjumm‘m:ﬂ'ﬂw
W Swsa sz AU A NIRAGT p<0.05 MIATIZH
ﬁagawﬁ%ml‘ﬁ’[ﬂsl,l,mu STATA version 13 d3znaunnsy

u”uﬁmmﬁmﬂ:ﬁﬁ’aga
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wamieinuan 131 18 angiade 39.52+11.71 § thwiiniade

59.20+10.36 Ailan3w Lm:muﬁamﬁﬂ 158.50+7.54 LTUALNAT

yagaﬁ"ﬂﬂmaammaﬁm
Qﬂamh@mé’amuuuﬁmﬁiwﬂﬁﬁﬂﬁm%ﬁﬁ (Table 1)
$ANINTNINNA 164 318 LTUWATIBFIHIN 33 318
Table 1 Demographic data.
Variables n (%)
Gender'
1) Males 33 (20.1)
2) Females 131 (79.9)
Age range’
1) 20-29 years. 45 (27.4)
2) 30-39 years. 26 (15.9)
3) 40-49 years. 54 (32.9)
4) 50-59 years. 39 (23.8)
Weight (kg)® 59.20+10.36
Height (cm)S 158.50+7.54
Body Mass Index; BMI (kg/m?)$ 23.59+3.99
Waist circumferences (cm)3 80.17+£10.32
Marital status®
1) Single 53 (32.3)
2) Marry 94 (57.3)
3) Widow 17 (10.4)
Occupationalt
1) Light work 120 (73.2)
2) Heavy work 44 (26.8)
Job description®
1) Prolonged sitting 66 (40.2)
2) Prolonged standing 15 (9.1)
3) Muscular effort 23 (14.0)
4) Overhead activities 56 (34.1)
5) Prolonged walking 4 (2.4)
Dominant hand?
1)  Left side 20 (12.2)
2) Right side 133 (81.1)
3) Both sides 11 (6.7)
Exercise frequency'
1) Never 57 (34.8)
2) 1-3 times/week 93 (56.7)
3) >3 times/week 14 (8.5)
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Table 1 Demographic data. (continues)

Variables

n (%)

Type of exercise’
1) Strength
2) Endurance
3) Fllexibility
Duration of pain'
1) Subacute (4-12 weeks)
2) Chronic (12 weeks)
Pain scale (VAS)S

4 (2.4)
87 (53)
16 (9.8)

65 (39.6)
99 (60.4)
5.49+1.18

Note: ¢ Mean+SD ' Frequency (percentage)

a s o o ¢ 1 [

N13LATIERARANNIE IEHINIAMNRDILIIVDINAIN
‘:94 v ¥ v dgl s
HhanwINaduarnaldbasauazln

NTILATIEA IRV NI TLRINIAN LT ILTIVD I
NNNERINYIBIuasNANaTaURLIN Elu;jﬂ’mﬂawéﬁmuuuﬁ
wm’aw‘%a‘lajwuiwﬁumjummia:uyﬂwa‘i’]mu 164 3¢
WU ANULDILTIVBINAINL AR 8INNNITNARDL
8AzAUTIFDIA I NAIFNN BT L luAanisasenuduny
Na1XNLie upper trapezius N988IG1% a819dRHEIATY
n9ana (p<0.001) luszauunans 461 r = -0.576 fi4

. o o ¢ A A = A o o &

-0.608 FANUFNNUTIDIRINNABLUSHUWNELALNANLAD
serratus anterior @AWY U6 1 = -0.503 WATANANNFNNUT
WallSHuisUALNANLAS rhomboid snusthe J@n r = -0.499
ANUBIAU (Table 2) 1HadaNAILUIANNUTILITIVDI

NF UL W TD991N NI INARILAATE AUV FDIR TR
Ifﬁwmaasznﬁi’@Lﬂ%'ﬂ'uLﬁﬂuﬁuummmuﬁuﬁuﬁ
pjﬂmuau‘l,umﬁ@ i ﬁw&gmaaﬂwnﬁ@hmﬂ NRMBNTIIMIL
AD3AUVBIVFBITUAAINT IAHBHRNN DT IA UL IS
YasnuLitansinrasdn
fanuudnssasnduitonsinasanmnasey
AIUNIANINNNA FANUFNAUTAUANNLTILTIVE
ﬂﬁwLi{mauazﬁﬂamdﬁﬁhﬁm”fgm\‘laﬁa (p<0.001) lus
s2aULUNaNs 1w WemenuauWEIERIIeNILT LT
YasnsuLitantinresuna uLita rhomboid 6N r = 0.561
#9 0.569 sanusuNuEAIUNaLile serratus anterior
fude T6 r = 0.552 wazAANuFUNBERUNT e

upper trapezius @1U21 U r = 0.533 ANKIAL

Table 2 Correlation between abdominal muscle strength and scapular muscle strength.

Variables Correlation p value
coefficient (r)
Abdominal muscle strength (DLLT)

- Abdominal x Right upper trapezius -0.608 <0.001*
- Abdominal x Left upper trapezius -0.576 <0.001*
- Abdominal x Right middle trapezius -0.153 0.051
- Abdominal x Left middle trapezius -0.188 0.016*
- Abdominal x Right lower trapezius -0.230 0.003*
- Abdominal x Left lower trapezius -0.253 0.001*
- Abdominal x Right serratus anterior -0.494 <0.001*
- Abdominal x Left serratus anterior -0.503 <0.001*
- Abdominal x Right rhomboid -0.493 <0.001*
- Abdominal x Left rhomboid -0.499 <0.001*
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Table 2 Correlation between abdominal muscle strength and scapular muscle strength. (continued)

a a < o & L)
NIy UINgUAINLTIUITIVDINAIN LD R IN DY

¥ .:49' % Y o 1 P
Llﬁzﬂaqﬂluaiaﬂaxﬂﬂiuaﬂq gUINRAITINBUWBNNDY

Variables

Correlation p value

coefficient (r)

Abdominal muscle strength (PBU)
- Abdominal x Right upper trapezius

- Abdominal x Left upper trapezius

- Abdominal x Right middle trapezius

- Abdominal x Left middle trapezius
- Abdominal x Right lower trapezius

- Abdominal x Left lower trapezius

- Abdominal x Right serratus anterior

- Abdominal x Left serratus anterior
- Abdominal x Right rhomboid
- Abdominal x Left rhomboid

0.533 <0.001*
0.498 <0.001*
0.238 0.002*
0.233 0.003*
0.149 0.057
0.230 0.003*
0.522 <0.001*
0.552 <0.001*
0.561 <0.001*
0.569 <0.001*

Note: * Statistically significant difference (p<0.05, Spearman’s Correlation Coefficient)

s"mI,Lazvlaiémﬁ'unéjummsa:ﬁ'mu

Q“‘]h HUIARAIFIBLUIIUIN 164 T8 LLﬂaLﬂu;&”ﬂw

ﬂwm’auﬁun&iwmmmw‘”ﬂam‘hmu 85 318 WAz bINY
s"swﬁun&jwmmsa:ﬁmm‘hmu 79 318 ﬁagmﬁmﬁu
o & o ! ' ' oo = A
aﬂwmwugmmao;dmﬂmma:nquvlmmLauaLLamJisumw
1393019197 3 (Table 3)

Table 3 Subjects characteristics among upper back pain patients with and without SCS.

332

Variables Upper back pain with SCS Upper back pain without p value
(n=85) SCS (n=79)

Sex; male/ females (n) 13/72 20/59 -
Age; yrs. (Mean+SD) 40.25+11.89 38.75+11.53 0.414
Weight; kg. (Mean+SD) 57.70+9.21 60.81+11.31 0.054
Height; cm (MeanxSD) 158.47+7.23 158.53+7.90 0.959
BMI; kg/m? (MeanzSD) 23.04+3.74 24.18+4.17 0.066
Waist circumference; cm. (Mean+SD) 78.87+10.17 81.57+10.36 0.094
Pain scale; VAS (Mean+SD) 5.65+1.19 5.31+1.16 0.070

Note: The differences between with and without SCS group were compared using independent samples t-test with the level of different

significances at p<0.05
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Table 4 Comparison of abdominal and scapular muscle strength between groups (with and without SCS).

Upper back pain with SCS Upper back pain without SCS p value
Median (interquartile range) Median (interquartile range)
Abdominal; DLLT (degree) 63.33 (54, 70) 43.33 (31.33, 54.67) <0.001*
Abdominal; PBU (mmHg) 3(2,5) 6 (4, 10) <0.001*
Upper trapezius Right (kg) 10.33 (8.67, 11.33) 12 (10.67, 13.33) <0.001*
Left (kg) 10 (8.33, 11.67) 11.67 (10.33, 13) <0.001*
Middle trapezius Right (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.160
Left (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.097
Lower trapezius Right (kg) 11 (10, 11.67) 11 (10.33, 12) 0.181
Left (kg) 10.67 (9.67, 11.67) 11 (10.33, 12) 0.080
Serratus anterior Right (kg) 7.67 (6, 9.33) 8.67 (7, 11) <0.001*
Left (kg) 7.33 (5.67, 8.67) 8.33 (7, 11) <0.001*
Rhomboid Right (kg) 10 (7.67, 11.33) 11.33 (10, 13) <0.001*
Left (kg) 10 (7.67, 11) 11 (10, 12.67) <0.001*

* Statistically significant diifferences (p<0.05, Mann-Whitney U test)
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The assessment of balance ability in person with type 2 diabetes mellitus
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Background: The complications such as decrease strength and endurance of lower extremities, degeneration of

peripheral neuropathy and retinopathy can lead to risk of falling in patients with type 2 diabetes mellitus.
Objective: The purpose of this study was to assess balance in patient with type 2 diabetes mellitus.

Materials and methods: Two groups of subjects voluntarily participated in the study: patients with type 2 diabetes
mellitus (n=30) and normal group (n=30), aged 50-70 years. All subjects undergone Timed Up and Go test (TUG)

to measure balance ability.

Results: The results showed that balance ability assessed by TUG in patients with type 2 diabetes mellitus was

significantly lower than those in normal group (12.11£2.61 and 9.04+1.04 second, respectively; p<0.0001)

Conclusion: Patient with type 2 diabetes mellitus had higher rate of fall risk than those in normal group. Exercise

program to increase balance ability is recommended for type 2 diabetes mellitus patients.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 338-343. Doi: 10.14456/jams.2016.35

Keywords: Diabetes mellitus, balance, fall
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Table 1 Characteristics of subjects. Values are presented as means+SD.

Type 2 diabetes mellitus patients Normal group
Variables group p-value
(n=30; F=13, M=17) (n=30; F=13, M=17)

Age (years) 61.47+5.95 63.67+5.18 0.13
Height (cm) 156.87+8.50 154.17+7.25 0.191
Body weight (kg) 53.6045.79 50.80+4.66 0.044*
BMI (kg/m2) 21.73+0.79 21.36+1.39 0.228
SBP (mmHg) 129+10.28 12649.46 0.690
DBP (mmHg) 72+9.14 70+8.69 0.672
HR (bpm) 85+19.74 79+9.59 0.015*

*.

Denote: F = female; M = male; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate*:

significant difference between groups at p<0.05.

Table 2 Balance Ability. Values are presented as means+SD.

Type 2 diabetes mellitus Normal group
. p-value
Variables patients group
(n=30; F=13, M=17) (n=30; F=13, M=17)
Time up and go test (s) 12.11+2.61 9.04+1.04 0.0001*

Denote: F = female; M = male*: significant difference between groups at p<0.05.
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Reliability of heart rate maximizer test using jumping jack

in assessing cardiovascular fitness
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Objectives: The purpose of this study was to determine the reliability of a heart rate maximizer test using jumping

jack to evaluate cardiovascular fitness in young adults.

Materials and methods: Twenty healthy young adults (mean age 21.20+0.95 years) underwent two minutes of
the heart rate maximizer test, followed by 10 minutes of seated rest on two occasions separated by seven days.
Variables included resting heart rate (HR.), peak heart rate (HR..«), heart rate after testing at 1 and 2™ minute,
heart rate recovery at 1*and 2™ minute (HRR1 and HRR2), systolic blood pressure (SBP) and rating of perceived
exertion (RPE) were evaluated. Reliability of the test was analyzed by intraclass correlation coefficient (ICC), standard

error of measurements (SEMs) and coefficient of variation (CV).

Results: All HR variables were excellent reliable (ICC = 0.90-0.98; SEMs = 1.14%-7.89%) as well as SBP variables
(ICC =0.90-0.91; SEMs = 2.87%-3.70%) with less than 15% of CV except HRR1 (CV = 29.8%). RPE measurements
were slightly less reliable (ICC = 0.62-0.75; SEMs = 3.13%-7.42%; CV = 5.1%-14.8%) than HR and SBP measurements.

Therefore, both HR and SBP variables can be reliably applied in the heart rate maximizer test.

Conclusion: Heart rate maximizer test using jumping jack showed high reliability and it could be useful for accessing

cardiovascular fitness in healthy young adults.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 344-354. Doi: 10.14456/jams.2016.34

Keywords: Heart rate maximizer test, heart rate recovery, rating of perceived exertion, systolic blood pressure
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gaqﬂmmzﬁ’ﬂaﬁum‘”ﬁaLﬂu@ﬁLLﬂiﬁmm:auﬁm{umiﬂ@am_lé’mﬁn'lil,@‘fumam”ﬂagaq@ﬁaﬂmsmﬂ@ﬂmu

aqduanis@ne: mmeseudannidusasidlagigadisninslaaauiinnuinfefiagiuszeradudszlond
TumasaduenaudusmaszuuilassInaioulafavasgdnnjaaudundgunng
manaiantsunngiFoslna 2559; 49(3): 344-354. Doi: 10.14456/ams. 2016.34

ANINE: ﬂ']imaaué'@mmm‘]”umaoﬁ'ﬂ%qaq@ﬁaﬂmim:‘[@@mu miﬂﬁ'uﬁugjm's:ﬂﬂamaaé’mwmslﬁumaw‘”ﬂa
ms%'uﬁmmmﬁaﬂ anuanlanaumerinladiuan

AanssumMIme (physical activity) LBLANNEINITA
maualsfia (aerobic capacity) NadaNUFURHETLNE
FUMWABENINN Hasntigsannuissdamafialsniile
wasvaaLEaaiazauan™ wazditisansamdeiia
Tugiholsaialald® anusansanisualsda (aerobic
capacity %380 cardiorespiratory fitness) WuauIInuzwad
szuumalauazluatioulatalunsviifianssudng
VAIUARZLARS ﬂiztﬁuvl,@i”mnﬂ%wmmadaan%mugaq@ﬁ'
19meldaauwfi (maximal oxygen uptake, VO,max) @
’J”@Vl@ﬁﬂumamﬂmsﬂ@aaummgm (standard test)* 1%
EuUBmowWIWAEY Wia mItushswiasm ashdlsfiena
m?ﬂ@aauf:ﬁaﬂ%qﬂmtﬁﬁﬁﬂmuwa neagoulwAssfudnms
waz arduanuiwylummesen®® iesadainnalu
natfiu Vomax SalgwamniinyiaUsunmnsly

aaﬂﬁ’ﬁmugaq@maé’aulugﬂuumﬁqSJ W MIURINTEU
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12-minute run/walk test #38 ﬂﬂiLﬁu‘ﬁumﬂdm (step box)
lagwennsalen VO.max ansanmaiduuadnila (heart
rate, HR)"® LLa:ﬂﬁ%‘Uiﬂmumﬁaﬂ (rating of perceived
exertion, RPE)"*" ifludu usiinmsnaseuinaiiiazd
AU EIaTINazANNILTatia (intra-class correlation
coefficients, ICC) atjluszaud ﬂ%’l,umjmgﬁﬁqmmwﬁ””
wazngunnAw " uaddadrnausdsznis i Caiy
usamnslunsnaseu mummaqqﬂmtﬁm%ﬂ@aau
Vl,u'mmmuﬁ'ugﬁﬁﬁﬂduma\‘li'ﬂammmﬂ@haﬁ'u Lae
msmaaudm‘l,myl,ﬁfumimﬁauvlmmmml,ﬂu%é'n
anusINnsanaselsdagiauiadssidunldaan
manauAugnzUndvasdannsduzasiala (heart rate
recovery, HRR)"™" HRR Aausuwniidaulinnuen
vOmax luszaiiga®* Tamawzen HRR Tuzae 1-2 wifiuan
MevaINsNmasMeNTaUANUWEN 86-94% a98AT

ﬂﬁLé’l’uma\‘]ﬁﬂﬂ;ﬁdq@ (maximal heart rate, HRmax) Lae
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RINTDELY BUDINTFINIUV vagal reactivation Lz
sympathetic withdrawal l#6%% HRR lumsdsafiufine
Ifidsgunintiadasnisdusasiala’ fanlts106n
sansndsaduaungulngld usswuindn HRR Aldan
nMINARaULULAATKN (field test) Fanudinusorlu
2AUA (r=0.75) NU HRR NNMINARBULUY standard
graded exercise test9 agnlsfiny Inanpieasafinade
HRR 17w 81 LW oM@ TllauassEeuaNuREnYas
nsaantasnme®?
nMInasaudaIINITlduvaInalagigadionis
nszlaaay (heart rate maximizer test) WwnInagau
WWasansasanuausannalsianawnsinlysunsy
Power 90 Extreme (P90X, the Beachbody Company)
eﬁaLﬂuIﬂSLmeanﬁwé’amwmﬂﬁmﬂgﬂuuuimﬁu
mimugunalazinnaluszazom 90 T lesianafion
athsunrunsdesawlal wasldsumswamndwlud
A.f. 2002 lag Horton®?® msnasaunizynlesnszlaaau
otisdofaaduing 2 wif LLa:LiaﬂizI@@mulﬁL‘?aﬁag@
luzga9 30 Awfigarhe nsiasanmaausasiale
riufinenainszlanay uazianng 1 wiiauasu 4 wifl
AINFINITONAFALIBATL 2 WIfiNaiNHInNIINaRU
wazenunsadnlusunsy Po0ox 162 arwiraulaves
nInageusaMMIuIasialagigadisnInzlaaay
doilumssanmssmeniuuuazan v laie 1“1?Laa1a€3u6]
lumsnesay I@ﬂ"L&i@Taamé’r’mcjﬁmmzyua:mmmmaau
wiourulanansan agilsfionn silifnossBoaieny
S AUANMURTNYBINIINATOU NN UNaTiTALIN
Laz3INAIAINNTILT et e a3 TN INARI LN B
uanmnﬁmmmﬂm@m?iaummgm (standard error of
measurements, SEMs) LazaAuLlTU39u% (coefficient of
variation, CV) paamyialuudazdrudndudasvdary
fesldRTanINAUMIANEANI LS 8109013
NAFaU fMILIWISEMAETas TR eINIEnENNNSREL
FUINIFITINEITaITzuuR lanaz naloulaiaszau
ANMURBNVBININAREL  UALIZAUMTIIWAIN® (energy
expenditure) @an1InazaUdaTINITLAUBLIRIlAgITA
@TaUm'smﬂmmulummau"mﬂ'lmymuﬁuﬁﬁqmmwﬁ
$waw 100 187 Tesfmasiinasilunsneseniiagy
ANNTNARBULANYEY Horton fia MrualAdainunin
gg9nseanimadneluszal submaximal exercise #38
ﬁé’mwmﬂﬁumaw"’ﬂagaq@mm:ﬂiﬂmmuﬁmﬂﬂdw
70%HRmsx HANIANHINUINNNINAROLEATINTLAUVD
%”aslagaq@ﬁmmimﬂm@u Jszauanunvndszunm
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90%HR. Haziinnulaaanulummesey IWxamMInaUawad
maaa"’mwmn@”umaoﬁ'ﬂaﬂﬁ&l@”ﬂﬂﬁ@iﬁ@%ﬂ*:ﬁﬂﬂ
Juen LLa:mﬁufmmmﬁammuLﬁmﬂ”uwammmau
maximal exercise test UWRIOWIWLRONZ LazUUINTEU
1092
= B Ao & A ' oA A
msdnmidsiiiaglszasdiiendanuiiigaie
ANMVANALARDY  BAZANNLUITUIIUVBINTNARBLIAT
mnéfmam‘"ﬂagaq@ﬁ’aUﬂﬁﬂiﬂ@@@ﬂuﬂg;ummmﬁ'm
1 v Ad = =3 a{ 3
Q’lmgmumumgmmww NANIANIN Laazt W INAg
w”eummiﬂ@aaué'mwmﬂﬁumaaﬁ'ﬂa}guq@ﬁmms
nszlaaauliiduisnisinalunisdssiduanuud suss
pasrzuuilauss InaioulaRadminglnnjaeududa’ly

o a s =
RAALAZIDNIIANTN

1. ngueagen g lunsdnm

o
a Aa

mmaafﬂnﬂmj’lmg@auﬁumLWﬂmyaLm:wamy
. o . .

011 18-25 fl sﬁdLﬂuﬂqwmaawqﬁﬁm VO,max gaﬁq@]”
ﬁﬂmwaugitﬁl,l,a:mmwﬁameaﬁmiwmyga Lae
flanuissiatymmasugmw MadmngumaE
8198991NN13ANBIV89 Dai wazame® FIRUARITI9
A2ULT03% 95% VAINIINARDL (W) LYINNU 0.2 @1
aAnuaaaLafawlunTlIziNm (type | error) laiiu 5%
lEgu1amsnasey (power) WinAu 0.80 @ANUIrunmavas

' A A . @ '
ANUNTENBVBINIINARAY (P) YIINU 0.90 WU
ARINITOIRIFNATNIRUATIUIN 18 318 LATFITAITIUIN
mmaﬁ'ﬂsﬁmaaaﬂmﬂn@jmzwmmsﬁnm (drop out)
~ v & = e N = &
8n 10% (n=2) a9%u MIAnE R TIuMIANINg
FUIUIN 20 18

nﬁjm”'sazmﬁ'mmvl,@‘f’armmsﬂs:mﬁ?uw”ufﬁuyms
Jadsznmaluwauriinoaodolug tnasinisaaidn
A A A A A o Py %
fa iludndgunIne RINIDFIEIIINN AT
pasialauazanuanlafavazwnaglutiolnd uazriiu
AN UHNITAANTDIDNFNFNATINLIINAROUNITAN
fasmeluszau I unanIfoniing198931n The American
College of Sports Medicine (ACSM)? intusinnIAaaan
A oA A o @ . o A
do (dugndlindszdran 1gu lsakalauaznasaifaa
lsaanuaulafiags wia danufiadndnmeszuudzam
$38 MINTIN FMILNAEUVa9ITULIATITIRzNENL I aN
fenadanInszlanay wia Wasnmaiaralawinalag
w390 ULLURBUIINAANTEIANNLREINaMEaNHNEINE
lapldinmaivas AHA/ACSM Health/Fitness Facility

Preparticipation Screening Questionnaire® lu#24a
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“Uuildsei@” w3 @My wie “ﬂurgmq“nmwﬁmﬁw]”
ﬁaﬁwm'éammﬂ@ﬂ winnuwsasnnnin 2 Taluiade
“Jasuifne” nsAnsdiunisTusendieiusisw
msﬁﬂuﬁﬁﬁ'ﬂlumwﬂmﬂﬂmzms:umsﬁmﬁﬁwms’i'ﬁ'ﬂ
amzinadamsunng wwinmaoidealml (valasins
AMSEC-59FB-001)

2. N1INAFDUIAIINIILABVBIRN LA GIFAAIBNTY
n3zlaaay (heart rate maximizer test)”’
mwwaaué’mwmuﬁumaaﬁﬂagjaq@ﬁmms
nzlaaay 87198935 INaRaLAINNIIANYIVAY Boontha
warame?  LSNFuA I UATINUIWINITIIRIGY 31N
& oq. . Y .
uui%mmawmmﬂ@muLLmumﬁmmuqﬂmamﬁa
AvHensaNnUMsTIaan wanszlaanauinwrindwsuen WL
WIWINTIENGN Yraunudatiasdunm 2 Wi lagaa
@ o v A A ° . ’ A
supdasnzlaaaulWiiinganihnasildlugn 30 i
garihe NI%  NRUA IRDIRIFNATADINOAIINTLA UV DI
M”ﬂiﬁ]gdq@mmzﬂ@aau (peak heart rate, HRyea) 810NN
70%HRme WaZIRINNLTUIET 10 mﬁmwé’amnmﬁm
nzlaa mmaﬁmmmsmaq@mwmaauvl,@i”l,ﬁaﬁﬂ’nuﬂizmﬁ
#39 WagsmunanlisnsarinmImarausiald 981013
< o i A A v A o
Wunien (angina) Uhadtse aawld wouwies lagu
Aa A A o o o A A '
AT 130 AIINITLARVBINILATAIAIN L UTZWIN9

nyzlaaay’

v

3. JBABWNISANBIIVY

AIRIFNATNAWLILTITAINAITANBIND WD
msmwﬂﬁﬂ'@Lﬁaﬂizl,ﬁuﬂzqu“nmwLﬁaw‘fumummsﬁ
NIAALTILASL NN NITAADAN WASABUBUURAUDN
AANIaINNNLFLINanaanfmaINe® mmau‘”ﬂiﬁﬁqmawﬂﬁ
AN N NITAN B LA TUNIITUAITERZLBUALALINY
1a59n1999y wazaswinlnludusonidnsinaniae
WURNANBIIENET IINIWEFNATLAIUNIITUIIAD

A e 1 v o ) a tﬂl Qs
maUfjufanewdnimnesey 1Hu wRNREMITUYRNL
DIWIIAUN MIFLILWI wazmsaanmasmeluszauiunas
fevzauniniduaiagisias 3 Taludtawn1Inasay
a A o A A A A Aa a

wanlgInMITulmusmnaila saaueIasaNna e

A A Aa &
LALAT I NNTFIUNRNLOANDTORLTUTLHZLIAN
289taY 24 THlAINaUNIINAFOL WNHBWIRLNEIND Lt
TWABUNINARIL  SINLFENNANIZRNAUNNINIZIAaaL
was liiaudamaaRewlng  wassaNsaanEn U lasune
lummasauns 2 ﬂ%’dmmaﬁmﬁ]z@i’aamusld"q@Lﬁmﬂ”uﬂ”u
qmﬁldﬂ@aaﬂufmljﬂ Q"?ﬁ?'saﬁmﬂﬁaﬁu@laumiw@aau

LLazlﬁaﬁawan”mﬁwmwmjumUﬁ'ﬂ’i%ﬂ’mﬂmau NBU
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NAIUYNATFAUATIN 1 WATATIN 2 AIzuLIRIWIINY
7 Jwssvhmanaseudluginmindifeilasiiiledu
Lﬂuqﬂﬂalﬁmﬁu@aa@miﬁﬂm
lunisnasauny 2 a3d mmau‘”ﬂmmmvlﬁ%'u
MITIRLN LLaz’i'ﬂmugd MnudanaNhane s wad
a oA % o & A a X
LRz LAY 10 WA LU asnumIunalduNanaiadn
munainInszlaaay §ITndaaiaoiaaiTuayyIm
sanmMIdwuadnila (Polar FT4%) TWananaiasiusiim
1/3 maongﬂ‘lﬁﬁ’laﬂd’mﬂmﬂ (1/3 distal of sternal bone)
dsuldnaduazfadiaimdniiudsuna (3M Nexcare™
transpore™ tape) 1falilWguninliafanymznasay
o v < o o A an A A
Tanmsiastonniduwnm 15 wnfilwissfuammSoussy
LAZAILANAUNNAN 25 IFNTALTURWIONNULUAN
Feulnanualuuaenn loun HR, BP wazein RPE 9101
Iﬁmmaﬁ'ﬂsﬂﬂaaué’mwmsm’u"uao%”’ﬂa]gaq@ﬁ’aaJ
nInslaaauidniian 2 WA wahannLduan 10 win
wme o R, P! = by
Fspufinedaudsilslunisdnndgn

4. aauilsnlalwnis@nsn
303113 WVDIN LD (heart rate, HR)

mMIaTadszlin HR 15wRnIadwas (Polar FT4°,
Finland) fwhesaduasidawii (beats per minute, bpm)
Usndnunenn amenizlaaauluiuiii 30, 60,90 uas
120 LLawé'aﬂszI@mu“qﬂq wiswimduwias 10 wf
Fudmandwiumeenarindaisvesmmesevlaund
#1Lady HR UmHzWn (Average HR..), 8a@31MILeHV03
ﬂ”ﬂlag’l{aq@"umzﬂ@aau (peak heart rate, HRpea), HR
mwﬁ'\mq@mﬂ@mﬂuuﬂﬁﬁ 1 U8 2 (HRFmn 482 HRmn
auEaL) uaz HRR Tuwififl 1 uaz 2 (HRR1 waz HRR2)
lagfwios HRR 91n&ums HRR1 = HRyeaHR i LAY
HRR2 = HRpea - HRImn™ 2 ¥ §1ATUAT HR e SIWITH
IINFUNT HRe = (220-078)" UAZ %HRme A1 THIN
JUN13 %HR e = 100 X (HRpeak X HRpax 1)

ms%’ufq’m’mmﬁaﬂ (rating of perceived exertion

scale, RPE
a579U5218% RPE lagldanmsuaasdn RPE (Borg's 6-20

scale)® W auaIuuaAzuus RPE fliaNunang

o A ) R & A P o
Indifpanbanaianluunetiwnnige lasdsdulumein
gmenizlaaauluiuiffi 30, 60,90 waz 120 waz

o A A =< AA o o & o
naanszlaaauluwAn 1 A9uAN 10 MusaUINNTWEIA
filaldneniads RPE amenin (Average RPE.) WAZAN
RPE §98@ (RPEgea)
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anucnlakagigaumeialafiugs (systolic blood
pressure, SBP)
araanueulafialagldindasiannuausalugs
(Automatic Blood Pressure Monitor model HEM-7203,
OMRON®, Japan) dnseiaidudafiuasdsan (millimeter

of mercury, mmHg) @udsfinIurIAa U LTaiiaves
AInasaulaud auaulafiaumeiawn (Average
SBPrest) kaz#ainIzlaaauluinfin 1 (SBPrimn)

5. N133ANHTBYA
lﬁaﬁﬁl,%dwssmmﬁmm"ﬁa;&aﬁﬁvlﬂmaammaﬁ'ﬂs
I(ﬂULLﬁ@Nﬂ"]Lﬂu@i’lmﬁlmmzﬁ’]ﬁ’;mﬁlmLlJu;J'](ﬂig’lu
(Mean+SD) NAROUNITLINUIIVAITANAGILRDG
Kolmogorov Smirnov uazliaiifi Paired samples t- test
Wisuifisuanuuanasuesaadosasnisiauiala
YN LLa:%“aﬂazmadé”mmmm‘fuﬁﬂagaqmaomsmaau
ERTWMINARAUAIIN 1 UR=ASIN 2 MNTULTFAR Intraclass
correlation coefficient model 3,1 (ICCs,) Uvziiinan
AL EeAorasmiatn (test-retest reliability) lagdn
gutsnanlaun Average HRws, HRueak, HRFiming HR2min,
HRR1 w8z HRR2 LLaz@h@ﬁLLﬂsﬁuﬂ duA RPE uaz SBP
Mdunsanmsnszlaaay Tagmnualdd IcC Mtaani
0.4 fanuindedaluszaudndi ICC 3eMing 0.4-0.75
fanwindefieluszautunats e ICC fiwnnin 0.75
fondenuindedeluizaud uazen ICC fivanndn 0.90

A . oAa oA A o A A A o o [
fadndanuiFaneluszauauinmiduwiyeusus1nIu
MINARDUMIARINT @hmwmmﬂLﬂﬁaummgmlumﬁ@
(standard error of measurements, SEMs) fNWITKINRNNNT
seMs = Sx V1 — ICC lag s Aadndusiununasgin

% & A . a a° o o ¢
VIVBYANINNG Uaz ICC ADAIRNUIERANTRVNINNYD
ﬂ’]&lﬁluﬂiill MRUATLTALANILTONUN 95% WAz AIWITAN
33U (coefficient of variation, CV) 91n8uN13
CV (%) = 100 x (SD x mean’) m3ylianzivayaly
11J5un38 SPSS version 17.0 §1%31U Windows

Nan1SANE

MIANENANNULTO N DVBINTNAROUDATINTHA
maw"'ﬂagaqmﬁ’ammimﬂmmulummaﬁmqmmwﬁ

= o X
NANIANBILD UAIT

v Qal C%

1. magawflﬂwaommamm

DIRIFNATINUIN 20 8 LTWNATY 11 318 e
AR 9 T8 BELaRY 21.20:0.95 1 szniemInasay
ATIN 1 LAY ATIN 2 WUIALRREVBIDAIINITLAUYDI
walavoenn Lm:%aUa:madé'@ﬁﬂﬁl,@i”uﬁ'aslagaq@
284NINARAL HTANVUANGIINUNIRAR (p>0.05) W
A8ANIINARaU lANUBIN1TRIBINITURAINIAAUNG
PYPIDIRIFNAT HONIINBNNNTABBLLIZANNNANLILDUDS
(Table 1)

Table 1 Characteristics of subjects. Values are presented as means+SD.

All participants (n=20)

Age (years) 21.20+0.95

Height (cm.) 164.85+10.16
Weight (kg.) 60.33+13.53
BMI (kg.m?) 21.9843.25
Average HRTrials 1 (bpm) 76.25+9.12
Average HR Trials 2 (bpm) 76.65+9.49
%HR e Trials 1 89.21+4.43
%HR Trials 2 89.21+3.78
Abnormal signs or symptoms no

Note: bpm: beats per minute; cm: centimeter; kg: kilogram; kg.m: kilogram per square meter; BMI: body mass index; HR,..: maximal heart rate;

HR,..: resting heart rate
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2. AT ADVDINIINATOUSASINITLAK
vasI lgegangnisnszlaaay

U3 HR uae SBP fildanmsiadussmsnasey
aanmidusasialagigadioniinizlanauiidl 1CC
8g321%319 0.90-0.98 luvmeiaauds RPE fen ICC
88321319 0.62-0.75 muﬁhmfmﬂm@Lﬂﬁauuwmig']u

2997770 (SEMs) WU @uils HR dd1 SEMs agszning
1.89-3.35 A336i0W1i euLs RPE flenagazning 0.19-1.20
uazeauly SBP ﬁmagsmn 3.23-5.53 dadLtuaslIan
fnIuAaNNLLIUTIUDaINITIA (CV) WU @uls HR,
RPE uaz SBP {1 CV 983z 4.6-29.8%, 5.1-14.8%
U8z 9.1-12.3% aNs1aU (Table 2)

Table 2 Intra-class correlation coefficients (ICC), 95% confidence interval (95% CI), standard error of measurements

(SEMs) and coefficient of variation (CV) of all measurements (n=20).

MeanzSD ICC 95% CI SEMs CV (%)
Measurements
Trial 1 Trial 2

Primary outcomes

HR (bpm)

Average HRrs 76.25+£9.12 76.65+9.49 0.98 (0.94-0.99) 1.89 10.9
(2.67%)

HRpeak 177.35+8.85 177.35+7.60 0.94 (0.84-0.97) 2.01 46
(1.14%)

HRI 0 135.50+11.57  134.35£11.76 0.96 (0.89-0.98) 2.33 8.6
(1.73%)

HRr2min 115.75+11.73  116.35£11.43 0.93 (0.84-0.97) 3.06 10.0
(2.64%)

HRR1 41.85+12.70 43.00+12.60 0.93 (0.82-0.97) 3.35 29.8
(7.89%)

HRR2 61.60+£13.20 61.00+£13.08 0.90 (0.77-0.96) 2.40 12.8
(4.03%)

Secondary outcomes

RPE

Average RPE 6.10£0.31 6.10£0.31 0.62 (0.28-0.85) 0.19 5.1
(3.13%)

RPEeax 16.75+2.00 15.65+2.81 0.75 (0.48-0.90) 1.20 14.8
(7.42%)

SBP (mmHg)

Average SBP . 112.70+9.40 112.43+11.01 0.90 (0.75-0.96) 3.23 9.1
(2.87%)

SBPrmin 150.15+19.72  149.25+17.17 0.91 (0.78-0.96) 5.53 12.3
(3.70%)

Note: bpm: beats per minute; min: minute; mmHg: millimeter mercury; HR: heart rate; HR..: resting heart rate; HR,...: peak heart rate; HRr .

heart rate during recovery period at 1° minute; HRr,,,: heart rate during recovery period at 2" minute; HRR1: heart rate recovery at 1%

minute; HRR2: heart rate recovery at 2" minute; RPE: rating of perceived exertion; RPE..: resting rating of perceived exertion;, RPE,....

peak rating of perceived exertion;, SBP: systolic blood pressure; SBP,..: resting systolic blood pressure; SBPr,,,,: systolic blood pressure

during recovery period at 1% minute; SD: standard deviation.
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D1TBNANIIANE

M3fnE TR B BLINARNEIAN I EaAe
Tunn53AE19095 8N INAFUANAUINIINNNNTNATE L
s aduvasialagigadianiinizlanau” lungy
avmminsglnaaeuduidgunind Tagldadudssang
RUFNNUS (ICCs.) @hmmﬂmmﬂﬁiaummgm’lumﬁﬂ
(SEMs) uazanuudstsin V) lumsdsafiuvmnesay
é'mﬂﬂﬁl,éi’umaw”ﬂmgaqﬂﬁmmsﬂsﬂﬂmu WU enaauds
@199 V89 HR v Average HRes, HRpeak, HRF min, HRE: i,
HRR1 Waz HRR2 574913 SBP fenutinidafiolus=audunn
(fn ICC >0.90) laaiien SEMs uazd1 CV fh wam 3N
ﬁ1ﬁLLa@dlﬁLﬁui1ﬂﬂiﬂ@aaué’mﬂﬂﬁw‘fummﬁﬂag\ﬁ‘z@
domsnizlanauluminasaudlignisasntasnod
FEAUAMNALN 90%HR max ﬁmmmrﬁiaﬁalumﬂ”wgwag
luszaudunuazsansulalun1sadfin® seaaseiny

NANSANN R a2

Awuilaneseuday standard
graded exercise test 1 HR oo, HRpeax W8Z HRI min 8
mmml,%aﬁaagjlmm‘"uﬁﬁaﬁmﬂ (ICC =0.85-0.96) ¥
Lﬁaamﬂﬁﬂﬁmuquﬂ?ﬁmme] fioasdanadasamIidu
2099210 1TU gunndved FBITUNIU uAzuRY I
muqu’?ﬁmi‘maaulﬁﬁqjﬂsuﬁmm:@ﬁLﬁumi'ﬂ@aau
uawAsie 4anand SINLIIMINAFELEATINTIEY
maaﬁ'ﬂagdq@wﬁ”uUmiﬂiﬂmﬂmuLﬂumiﬂ@aauﬁﬁ
mmmmmuLLa:ﬂaa@ﬁ'ﬂﬁm%’ug”[my’mu@i"uﬁﬁqmmwﬁ
HasannanenszaznaasnMInageULazszzwndwlal
wuhimaasasaulefidainsdeundifiad

41 HRR (udaudinfafidadnlunisdaziin
ﬂi:ﬁ'ﬂ%mwmsﬁwmmaﬁ:uuﬁ'ﬂaLLﬂﬂ%ﬂL?ﬂﬂﬁﬁ@gﬁfﬁ
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Objectives: The purpose of this study was to determine whether lower limb muscle strength affects dynamic balance
in obese young adults by exploring the relationship between variables obtained from Star Excursion Balance Test

(SEBT). Six groups of lower limb muscle strength was obtained from Push-pull dynamometer.

Materials and methods: Thirty young adult participants with obesity (15 males and 15 females) were recruited in
this study. Star Excursion Balance Test (SEBT) was performed and strength of six groups of lower limb muscles
was measured using Push-pull dynamometer. Pearson’s product moment correlation coefficient statistic was used

to determine the relationship between these variables. The significant level was set at p<0.05.

Results: The result showed that SEBT score was moderate to strong correlation with knee flexor and knee extensor
strength (r=0.507, p=0.002 and r=0.693, p=0.00, respectively) and weak correlation with ankle plantarflexor strength
(r=0.342, p=0.032). There was no correlation between SEBT score and hip flexor, hip extensor and ankle dorsiflexor

strength.

Conclusion: Lower limb muscle strength is an important factor that affects dynamic balance in obese young adults.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 355-362. Doi: 10.14456/jams.2016.33

Keywords: Obesity, lower limb muscle strength, balance, fall
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Table 1 Subject demographic data (meanzstandard

deviation)

Variables Total (N = 30)
Age (years) 19.93+1.70
Height (cm) 167.20+7.94
Mass (kg) 104.08+17.22
Body Mass Index (kg/m?) 37.0845.32
Leg length (cm) 91.60+4.32
Body fat (%) 33.70+5.74
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2@ (Figure 1)

Figure 1 Maximum isometric voluntary contraction (MVC) of lower limb muscles measured by Push-pull dynamometer: - A, Hip flexors; B, Hip

extensors; C, Knee flexors; D, Knee extensors; E, Ankle plantarflexors; F, Ankle dorsiflexors
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Figure 2 Star excursion balance test; SEBT

A, Anterior direction; B, Posterolateral direction; C, Posteromedial direction

N139LATIEHVDNANIIF DG

CY]

lEaA@1TanTTosUn (Descriptive statistics) aune
snwaerialvosonmains anuudsussasnauitonn
LRZANATLUUYBINNINAREY SEBT 1Fa06 Pearson’s
product moment correlation coefficient MIANNTUNUS
$ERINIANNUTILITITRINE UL HBT UuAAIAZ LY
PaIN1INagay SEBT ﬁagaﬂ%%m";mﬁ:ﬁﬁayIﬂsLLnsu
SPSS version 17.0 fuuaTzALRBAAYNIRAAT p<0.05

NaNIIANE

“ v
ANMANUTILTIVRINAINLIHBYT (lower limb muscle
strength) LAZANINATALANNFINITAIHNIINTIAL
(Star excursion balance test)

I3 v Aj 1 ' 4
mMINasaUANULIILTITaINMUENLT fiade
1% & . % & a
yaanmuitesarzlnn (hip flexors) nanutamndaaazlnn
v J ' v z 1
(hip extensors) NAALKENALIN (knee flexors) nRaamiiuan

358  MIFANARANTIUNT ETL%EH]IV\&]
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Table 2 Lower limb muscle strength and Star Excursion

Balance Test (SEBT scores) (meantSD).

Variables Total (N = 30)
Hip flexors (Ib) 50.93+12.11
Hip extensors (Ib) 44.27+8.00
Knee flexors (Ib) 32.37+9.92
Knee extensors (Ib) 61.40+14.58
Ankle dorsiflexors (Ib) 39.80+10.24
Ankle plantarflexors (Ib) 56.70+7.85
SEBT scores 77.48+13.35
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(lower limb muscle strength) LlazNIINAFIUANNFINIID
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Table 3 Relationship between lower limb muscle

strength and Star Excursion Balance Test (SEBT

scores).
Lower limb muscle The composite Star excursion
strength balance score
Pearson Correlation p-value
Hip flexors 0.211 0.131
Hip extensors 0.126 0.253
Knee flexors 0.507* 0.002
Knee extensors 0.693** 0.000
Ankledorsiflexors 0.228 0.113
Ankle plantarflexors 0.342*¢ 0.032
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Figure 3 Relationship between lower limb muscles strength

SEBT scores

and

* Correlation is significant at the 0.05 level

** Correlation is significant at the 0.01 level
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The effects of yoga training on chest wall expansion and

respiratory muscle strength in female subjects
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Background: Yoga is a type of exercise with breathing control, which has effect on increased flexibility of muscle,

improvement of cardiorespiratory function, and stress reduction.

Objective: To determine the effects of yoga training on chest wall expansion and respiratory muscle strength in

female subjects.

Materials and methods: Twenty-five female participants were recruited in this study. The participants completed
a 6-week yoga training consisted of 30 minutes a day for 3 days a week session. The chest wall expansion was
measured before and after yoga training by standard tape at the upper, middle, and lower level of thorax. All
participants were measured for muscle strength of both maximal inspiratory pressure (MIP) and maximal expiratory

pressure (MEP).

Results: Participants demonstrated a significant increase in mean differences of chest wall expansion after yoga
training. The mean differences between pre and post training for the upper, middle, and lower chest wall was
0.89+0.58 cm (p<0.01), 1.27+0.57 cm (p<0.01), and 0.81+0.89 cm (p<0.01), respectively. The MIP and MEP were

increased significantly after yoga training (p<0.05).

Conclusion: Chest wall expansion and respiratory muscle strength has been improved by undergoing yoga training

30 min/day and 3 days/week for 6 weeks.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 363-369. Doi: 10.14456/jams.2016.32

Keywords: Yoga training, chest wall expansion, respiratory muscle strength
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Table 1 Subject demographic data and respiratory muscle strength before and after yoga training (MeantSD).

Data Before yoga training After yoga training
Age (year) 19.65+0.54 19.65+0.54
Height (cm) 163.11+7.38 163.11+7.38
Weight (kg) 52.70+9.76 51.18+6.42
Body mass index (kg/m?) 20.64+3.02 19.93+2.89
MIP (cmH,0) 69.75+5.09 75.70+6.41*
MEP (cmH,0) 60.13+6.76 70.46+4.61*

Denote: MIP: maximal inspiratory pressure, MEP: maximal expiratory pressure* Significant between before and after yoga training; p<0.05
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LonALNas L% 4.03£0.24 LTUALNAT (mﬁim 0.89+0.58
LIUALNAT; p<0.01) NTHONEIWNAIVLNFURUNINT U
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Table 2 Chest expansion before and after yoga training (Mean+SD).

Chest level Before yoga training After yoga training Mean-difference
Upper (cm) 3.111£0.20 4.03+0.24* 0.89+0.58
Middle (cm) 3.6010.78 4.58+0.79* 1.27+0.57
Lower (cm) 4.66+0.75 5.13+0.77* 0.81+0.89

* Significant between before and after yoga training; p<0.05
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Introduction: Obesity is a major public health problem in many countries and trends to increase continuously.
Moreover, it involves on respiratory muscle. Nintendo Wii is a specific exercise with enhancing motivation. However,

there is no evidence of this exercise on the respiratory muscle strength.

Objective: To study the effect of Nintendo Wii exercise on respiratory muscle strength in obese females.

Materials and methods: Forty female subjects aged of 18-25 years old participated in the study. Peak inspiratory
maximal pressure (PImax) and peak expiratory maximal pressure (PEmax) were evaluated at before and after exercise

for 6 weeks (3 times per week).

Results: PImax and PEmax were increased significantly after exercise with Nintendo Wii compared with those

before exercise (p=0.003).

Conclusion: The result suggests that exercise with dance game of Nintendo Wii for 6 weeks can improve strength
of respiratory muscles in women with obesity.

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 370-376. Doi: 10.14456/jams.2016.30

Keywords: Peak inspiratory maximal pressure (PImax), peak expiratory maximal pressure (PEmax), obesity,
Nitendo Wii
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Table 1 The demographic data, blood pressure and heart

rate of subjects.

Data Before exercise After exercise
with Nintendo with Nintendo
Wii Wii
Age (years) 20.76+0.83 20.76+0.83
(19-22) (19-22)
Weight (kilograms) 66.53+5.46 64.44+3.88*
(60-77) (57-70)
Height (centimeters) 159.35+4.66 159.35+4.66
(150-168) (150-168)
Body mass index (kg/m?) 26.19%1.75 26.09+0.95*

(24.33-28.67) (24.06-27.12)

Resting systolic blood 112.24%£10.13 110.88+8.31*

pressure (mmHg) (100-135) (100-130)
Resting diastolic blood 76.24+8.04 65.35+6.99*
pressure (70-90) (65-90)
(mmHg)

Resting heart rate 89.47+8.92 87.20+6.99*
(beat/minute) (76-100) (67-100)

*Data present the mean + SD (range) compared between before and
after exercise with Nintendo Wii using paired samples t-test, significant,
p<0.05
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Table 2 Respiratory muscle strength before and after exercise with Nintendo Wii.

Respiratory muscle strength Before exercise with Nintendo Wii | After exercise with Nintendo Wii
Peak inspiratory maximal pressure 65.26+10.62 69.53+10.58*
(PImax) (cmH,0) (54-75) (67-79)
Peak expiratory maximal pressure 70.00+£13.60 75.11£12.19*
(PEmax) (cmH,0) (65-78) (70-83)

*Data present the mean + SD (range) compared between before and after exercise with Nintendo Wii using paired samples t-test, significant, p<0.05
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Introduction: Streptococcus suis is one of the most important zoonotic pathogens worldwide. It can cause a wide
range of diseases both in pigs and human including meningitis, endocarditis, arthritis and pneumonia. Although
several virulence-associated factors have been characterized, specific virulence factors were not clearly defined.
Moreover, the genotype of virulence-associated genes involved in virulence of S. suis was uncertain and varied

between geographic areas.
Objective: To study phenotype of S. suis serotype 2 strains by human whole blood and serum bactericidal assays.

Materials and materials: Nine clinical S. suis serotype 2 strains isolated from Northern Thai infected individuals
and one isolated from a healthy pig were used in this study. The viability of S. suis strains was determined after

incubation in human whole blood or fresh serum.

Results: We found that three clinical strains and a pig strain resisted human blood after a four-hour incubation with
survival rate ranging from 93-208%. In contrast, growth of the other six clinical strains was inhibited with a survival
rate ranging from undetectable to 59%. Surprisingly, we found that five S. suis strains were killed in fresh serum
after one hour of exposure with survival rates ranging from 37.12-64.31% and the survival of those strains were
restored when incubated with heat-inactivated serum. Additionally, the survival of S. suis in human blood or serum

was not associated with their virulence-associated genotypes or symptoms of the patients.

Conclusion: Our results suggested that survival of S. suis in human blood and serum was strain dependent. The
only three virulence-associated genes (sly, epf, and mrp) could not determine the phenotypic character of
S. suis particularly survival in human blood or serum. Since some S. suis strains loss their viability in human serum,
further investigation of substances in serum involved in S. suis killing is warranted.

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 377-388. Doi: 10.14456/jams.2016.31
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Introduction

Streptococcus (S.) suis is one of the most important
zoonotic pathogens worldwide. S. suis can cause serious
infections in humans, such as septicemia, endocarditis,
and meningitis, especially for those who have occupationally
closed contact to pigs or swine products.’ In a recent global
review, the greatest numbers of reported cases were
found in Asia (90%). Thailand had the second highest
number of worldwide reported cases (34%).” Human
cases of S. suis infection in Thailand were first reported
in 1987% and streptococcal toxic shock-like syndrome
(STSLS) was first identified in 1997.* During 2013-2015,
more than 700 cases have been reported and most of the cases
were found in Northern Thailand.® Among 33 serotypes

described, S. suis serotype 2 is the most frequently
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associated with human disease.® Most of the serotype 2
human cases in Thailand were identified ST1 as found in
Vietnam but different from the outbreak strains in Mainland
China which were identified as ST7.?

S. suis transmits to humans via closed or direct
contact with diseased pigs, consumption of pork-derived
products or undercooked meat, and through abrasions
of skin. However, human to human transmission has not
yet been reported.”® Although many molecules including
cell-associated proteins or extracellular proteins has been
proposed as virulence factors, the association with
pathogenesis remains poorly understood.® Polysaccharide
capsule (CPS) is one of the known virulence factors
described. It protects S. suis against kiling by macrophages

10,11

and neutrophils in vitro.™ " S. suis can produce a haemolysin
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named suilysin (Sly) that can damage epithelial cells,
endothelial cells, and macrophages. However, isogenic
suilysin-negative mutants were still virulent in pig model
of infection.”” Moreover, S. suis can also produce
extracellular protein factor (EF) and muraminidase-released
protein (MRP) which have been proposed as additional
virulence markers.® Recently, MRP was found to improve
anti-phagocytic ability of virulent strains from certain countries.™
However, the absence of this protein does not necessarily
result in lack of virulence.">"

Many studies were attempted to demonstrate the
correlation between virulence factors and pathogenesis.
The European virulent strain, 31533 (sly+, mrp+, epf+) had
a highly induced proinflammatory cytokine release during
septic shock phase and was associated with meningitis
development after septic shock phase in mouse model."
Another European virulent strain, P1/7 (sly+, mrp+, epf+)
was associated with porcine meningitis.”® The Chinese
outbreak strains (sly+, mrp+, epf+), also primarily caused
STSLS and meningitis in human."” In addition, fifty percent
of meningitis cases caused by S. suis in Vietnam were
also infected with sly+, mrp+ epf+ genotypes.”® It was
likely that this genotype was correlated with STSLS and
meningitis. However, piglets infected with the Canadian
virulent strain, 89-1591 (sly-, mrp-, epf-) showed severe
nervous signs correlated with CNS infection." In Thailand,
most of meningitis cases were correlated with European
and Chinese outbreak genotypes (sly+, mrp+, epf+) but
non-meningitis cases were most related with sly+, mrp-,
epf- genotypes.” Interestingly, two STSLS cases from
Chiang Mai and Lamphun hospitals in Thailand were
infected with sly-, mrp-, epf+ genotype which were
different from Chinese outbreak strains.”® These suggested
that the relationship between virulence factors and

pathogenesis remains unclear.

Bull Chiang Mai Assoc Med Sci

To cause severe diseases, S. suis must avoid the
host immune system to survive in blood and disseminate
to other tissues. The aim of this study was to phenotypically
characterize the S. suis serotype 2 isolated from hospitalized
patients in Northern Thailand by measuring the ability to
survive in human blood and serum samples in vitro. We
found that S. suis strains showed heterogeneous growing
patterns in human blood despite the presence of a similar
virulence associated genetic background. Interestingly,
growth of some clinical strains was inhibited by fresh
human serum. These results indicated that the ability of
Thai clinical S. suis serotype 2 strains to survive in human
blood and resistant to human serum were different in a

strain dependent manner.

Materials and methods

1. Bacterial strains and growth condition

A total of 10 S. suis serotype 2 strains including
9 human strains isolated from human patients hospitalized in
Maharaj Nakom Chiang Mai Hospital and Lamphun Hospital,
Northern region of Thailand, and one isolated from
a healthy pig, were used in this study (Table 1). Bacteria,
maintained as stock culture in 20% glycerol-Todd—Hewitt
broth at -70°C, was grown overnight on Brain-Hearth
Infusion (BHI) agar (Becton, Dickinson and Company,
USA) at 37°C with 5% CO.. Isolated colonies were
inoculated in BHI broth and incubated for 16 hours at
37°C, 5% CO.,. The overnight cultures were subsequently
grown in fresh BHI to mid log phase (ODsy of 0.4-0.5).
The cultures were then adjusted to ODgg of 0.4
(approximately 10° CFU/mL) with fresh BHI broth, washed
twice and suspended in cold-phosphate buffer saline
(PBS) pH 7.4.
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Table 1 Clinical background, sequence type and profile of virulence-associated genes of S. suis strains Investigated in

this Study.”

Strain1 Origin Site of isolation Virulence- ST3
associated genes2 (ST complex)

MNCM 06 Meningitis Blood, CSF cps2J+/sly+/epf+/mrp+ 1(1)
MNCM 16 Meningitis CSF cps2J+/sly+/epf+/mrp+ 1(1)
MNCM 21 Meningitis CSF cps2J+/sly+/epf-/mrp- 101 (27)#
MNCM 50 Pulmonary Edema Blood cps2J+/sly+/epf-/mrp- 104 (27)#
MNCM 55 Septic Shock Blood cps2J+/sly-/epf-/mrp+ 25 (27)#
LPH 03 Meningitis Blood cps2J+/sly-/epf-/mrp+ 103 (27)#
LPH 12 Septic Shock Blood cps2J+/sly-/epf-/mrp+ 25 (27)#
LPH 210/53 Septicemia Blood cps2J+/sly+/epf+/mrp+ ND
H 131/53 Septicemia Blood cps2J+/sly+/epf-/mrp- ND
TSK 10.4 Healthy Pig Tonsil cps2J+/sly-/epf-/mrp+ ND

"MNCM were isolated from patients at Maharaj Nakorn Chiang Mai Hospital, Thailand. LPH and H were isolated from patients

at Lamphun Hospital, Thailand.

2 sly, suilysin gene; epf, extracellular protein factor gene; mrp, muraminidase-released protein gene; +, positive; —, negative.

38T, sequence type #ST25, ST101, ST103, and ST104 belong to the ST27 complex, only with a less-stringent approach

that defines an ST complex by sharing of alleles at >5 of the 7 loci. ND; Not determined; CSF, cerebrospinal fluid

2. Bactericidal assay by human blood

Viability of S. suis in human blood was performed
as previously described." Briefly, working cultures of
S. suis (100 pL, 10 CFU/mL) were combined with fresh
heparinized human blood (900 pL) and incubated in shaking
incubator at 37°C. At which time (1, 2 and 4 hours),
aliquots (20 pL) were incubated on ice for 20 minutes
in hypotonic solution to lyse eukaryotic cells. Viable cell
count was determined by plating diluted samples onto BHI
agar. Percentage of live bacteria was subsequently
calculated as [CFU on plate (hrc)/CFU in original inoculum
(hro)] x 100%.
3. Serum bactericidal activity

Serum bactericidal activity of normal human serum
against S. suis serotype 2 was performed in a microtiter
system."® Briefly, working cultures of S. suis were diluted to

approximately 10° CFU/mL in BHI broth. Bacterial
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suspension (12.5 pyL) was added to microtiter plate wells.
Fresh or heat-inactivated (56 °C, 30 min) serum (25.0 yL)
was added. Finally, 12.5 pL of 0.85% NaCl was added
to a final concentration of 50% (v/v). Microtiter plate
was rotated to complete mixing and incubated at 37°C,
5% CO, for one hour. Twenty pL of samples was diluted,
spread onto BHI agar, incubated overnight at 37 °C,
5% CO. and bacterial colonies were counted. Percent of

live bacteria was calculated as described above.

4. Statistical analysis

Data and statistical analysis were performed by
Graphpad Prism software, and statistical significance of
the survival in human serum was determined by unpaired
two-tailed Student’s t-test. Differences were considered

statistically significant if the p value was <0.05.
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1. Survival of S. suis in whole blood

Since survival in bloodstream is an initial step to
disseminate and cause systemic diseases during infection,
we first investigated the growth of different S. suis strains
in whole blood in vitro. At 1 hour post incubation, survival
rates of S. suis could be divided into two groups as shown

in Figure 1 and Table 2. The first group showed a survival

rate higher than 80 percent (83-97%). These included
MNCMO06 (97.58%), TSK10.4 (87.11%) and MNCM16
(83.83%). The survival rate of MNCMO06 and TSK10.4
were increased at two hours of incubation, and at four hours
the survival rates were continuously increased to more
than 150 percent. In contrast, the growth of MNCM16 was

steady throughout four hours of incubation.

250 -
175 —a—MNCMO06
200 —o—MNCM16
=< 175 —e—MNCM21
g ) —&—MNCMS50
2150
2 —a—MNCM55
S 125 -
= —a—|PHO03
= 100 —e—LPH12
=
: 75 —e—-LPH210/53
» 50 —e-H131/53
25 1 —§ —*-TSK104
0 L L L] ' 1
0 1 2 3 4 5

Hour post incubation (hr)

Figure 1 Survival rates of S. suis strains in human blood. Survival rate was evaluated by bactericidal assay. Data are expressed as percentage

of survival (¢standard error of mean; SEM) in blood from 5 donors compared to total inoculum (n=>5).

Table 2 Survival of S. suis strains in human blood and serum.

Survival percentage in human blood

Survival percentage in human

serum
Strains at time point (hr.) (%, meantSEM) (n=5) (%, mean*SEM) (n=6)
1 ) 4 Eresh Serum Heat-Inactivated
Serum

MNCMO06 97.58+4.05 175.96+4.49 208.55+9.75 99.31+2.81 143.92+9.67
MNCM16 83.83+7.03 85.04+16.94 93.21+£12.47 83.45+4.97 163.95+3.56
MNCM21 21.9346.29 10.59+3.59 12.6315.24 66.02+3.60 158.99+8.06
MNCM50 43.57+3.05 19.64+1.85 50.58+1.64 96.63+3.72 154.76+7.63
MNCMS55 26.11+£5.13 25.93+9.76 18.64+7.46 46.89+6.67 139.38+4.92
LPHO3 34.54+1.58 21.63+£1.96 59.17+4 .42 61.48+3.74 106.45+3.59
LPH12 51.47+3.85 69.47+6.07 127.98+6.84 48.08+4.23 130.09+2.29
LPH210/53 22.29+2.56 9.58+1.80 0.0040.00 39.51+£3.09 69.84+8.30
H131/53 43.53+4.67 21.34+3.00 33.02+4.57 88.85+3.87 124.68+2.89
TSK10.4 97.11+5.85 117.85+6.34 183.07+9.22 85.93+3.50 189.08+7.05
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The second group with survival rate of approximately
51 percent or lower (21-51%) after one hour post
incubation were LPH12 (51.47%), MNCM50 (43.57%),
H131.53 (43.53%), LPHO3 (34.54%), MNCM55 (26.11%),
LPH210/53 (22.29%) and MNCM21 (21.93%). At 2 hours
post incubation, survival rate of almost all strains, except
LPH12, was slightly decreased to less than 25 percent
(9-25%). After 4 hours of human blood incubation, survival
rate of H131/53, MNCM50 and LPHO3 was recovered
to 33.02, 50.58 and 59.17%, respectively. In contrast,
survival rates of other strains including MNCM55 (18.64%),
MNCM21 (12.63%), and LPH210/53 (0.00%) was still
decreased to lower than 20%. Interestingly, survival rate
of LPH12 was increased to 69.47% at the second hour
and rose to 127.98% at the fourth hour. However, survival in
human blood of all strains was not different when
concentration of S. suis was increased to 10° and 10°
CFU/mL (data not shown).

2. Survival of S. suis in whole blood is genotype
independent

A total of 10 S. suis strains can be divided into 3
groups based on presence or absence of virulence associated
genes including sly, epf and mrp as shown in Figure 2.
Three strains, MNCM06, MNCM16 and LPH210/53, were
positive for all virulence associated genes (sly+/epf+/mrp+).
The strains with sly-/epf-/mrp+ genotype were MNCM55,
LPHO03, LPH12 and TSK10.4. S. suis strains in these
two groups showed various survival patterns with a wide
range from 0 to 208% during the one to four hours post
incubation as shown in Figures 2A and B. Interestingly,
the last group including MNCM21, MNCM50, and H131/53
which were only sly positive (sly+/epf-/mrp-) exhibited a
similar growth pattern during the experiment. Their survival
rates decreased to lower than 50% at the first hour post
incubation and stayed low until the fourth hour post

incubation as shown in Figure 2C.
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Figure 2 Survival of S. suis in whole blood is genotype independent. S. suis was divided into 3 groups based on virulence-associated gene

including (sly+/epf+/mrp+, panel A), (sly-/epf-/mrp+, panel B) and (sly+/epf~/mrp-, panel C) (n=5). Data are expressed as mean+SEM

of survival rate in blood samples compared to total inoculum.

3. S. suis was resistant to human serum

Complement or other soluble substances in serum
are important innate immune components to protect
bacterial infection. Resistance of S. suis to human serum
was then examined by performing a serum bactericidal
activity test. Results showed that S. suis strains exhibited
different growth in fresh human serum as shown in
Figure 3. By means of the percentage of survival, S. suis

strains can be divided into 2 groups, with more than 80%

250 -
200 -
E 150 4 = 3
g 100 4 % "h‘\
2 N "
E N |
= 50 1 N | S
3 MR
- N | N
Y, T, T,
C‘%& 0477€ 04797 0@6‘0

and less than 80% survival. S. suis strains with a survival
rate more than 80% were MNCMO06 (96.47%), MNCM50
(94.87%), H131/53 (86.81%), TSK10.4 (86.76%), and
MNCM16 (80.86%). The other five strains in which survival
rate was less than 80% were MNCM21 (64.32%), LPHO3
(59.27%), LPH12 (44.56%), MNCM55 (42.41%), and
LPH210/53 (37.12%). Survival of all strains was restored
when combined with heat-inactivated serum as shown in

Figure 3.

[CFresh serum

ElHeat inactivated serum

*

3
S \
\ a:«
N N
\ \
N N
1, oo o o 4. 2
g %, % % B, S
O%‘o\ % ° QZO{% 7/‘%’ 707

Figure 3 Survival rate of S. suis strains in human serum. Data are expressed as mean percentage of survival (+SEM) in serum from 6 donors

compared to total inoculum (n=6). Asterisk indicates that survival value of S. suis in heat inactivated serum was significantly higher

than that of S. suis in fresh serum, at a p<0.05.
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S. suis is a zoonotic pathogen responsible for
a various kinds of infections including septicemia,
endocarditis, meningitis and septic shock. The incidence
of human cases in Thailand has been increasing especially
in the Northern region.’ Investigations of S. suis showed
that not all serotype 2 strains were virulent, and degree of
virulence varies among strains.”? Several S. suis putative
virulence factors including CPS, MRP, EF and suilysin

have been previously reported.”™

However, many
virulent strains lacked these factors.”® Consistent with
previous reports, Kerdsin et al. showed that clinical S. suis
strains from Thailand were associated with various
genotypes of virulence-associated genes."

To cause systemic disease, S. suis must enter and
survive in the bloodstream. Many virulence factors may
support the ability to escape a variety of immune
response such as phagocytosis and complement responses.”’
In this study, we evaluated the ability of S. suis serotype
2 in surviving in human blood. Results showed that
thee human isolates and one pig isolate were resistant in human
blood after a 4-hour incubation with high growth rates.
In contrast, growth of other human isolates was inhibited
by human blood which ranged from undetectable to
59% despite sharing of some virulence-associated genes.
These results suggested that ability to survive in human
blood may be dependent on virulence factors other than
those 3 identified virulence-associated factors."

S. suis CPS plays an important role in protection
against the immune system. It has poor immunogenicity
and prevents S. suis from phagocytosis.”*** CPS was
also involved in the intracellular survival inside dendritic
cells.® In addition, S. suis non-encapsulated mutant strains
increased susceptibility to being killed by neutrophils, the most

10,11
In

abundant type of granulocytes in blood circulation.
this study, all S. suis strains used were positive for cps2J
gene but there were only four strains of S. suis that could
survive more than 80% in human blood after 4 hours of
incubation. A previous study showed that lower survival in
human blood of Chinese STSLS isolate (05ZYH33) than
that of German STSLS isolate (BK52339) was not due to
reduction of capsule expression.”’ Screening for capsule

formation by microscopic capsule staining method,?
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indicated that all strains were encapsulated (data not
shown). Thus, it seems that capsule was not involved
in growth of S. suis in human blood in our experimental
setting.

Suilysin, a cholesterol-binding cytolysin, is involved
in modulation of the interaction with various host cells.***
It is not only cytotoxic but reduces C3 deposition on

bacteria.'*®

The latter is involved in complement-dependent
killing by phagocytes. In this study, growth of S. suis in
human blood varied among the sly+ strains. We found
that 2 sly+ strains, MNCM06 and MNCM16, exhibited
a higher proliferation rate in human blood than other sly+
strains. A previous study demonstrated that increased
SLY production in S. suis strain 05ZYH33 involved in
higher resistance in bloodstream than non-epidemic strain
1940, a lower producing SLY strain, in murine model.*
Additionally, SLY producing strains were more resistant
to neutrophils and macrophages than their isogenic
mutant strain, and as a result, had a higher survival rate
in bloodstream.”® However, there were some sly- strains
that could also proliferate in human blood. Thus, the
differential expression of SLY could only explain the
distinct survival in human blood of sly+ strains.

MRP is a fibrinogen binding protein with an LPxTG
motif. It is not only found on cell wall surface but is
detected in culture supernatant.” MRP is involved in the
survival in human blood of most Chinese and European
clinical isolates. This process is independent of the inhibition
of complement deposition on bacterial surface.” Interesting,
we found that the three mrp-, sly+ strains similarly showed
a low survival in human blood. These results were agreed
with findings of Pian et al. in which MRP improved the
anti-phagocytic ability of S. suis and this ability was
decreased in a MRP mutant strain."® However, the three
mrp+ strains also exhibited low growth in human blood.
Thus, expression of MRP should be further verified.

Other factors supporting growth of S. suis in blood
have been reported. The intracellular survival of S. suis
was associated with arginine-ornithine antiporter (ArcD),
a part of arginine deiminase system. This protein has
supported resistance in a low pH environment and
survival inside host cell. In contrast, ArcD mutant strain

has a reduced ability to neutralize acidified environment
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and correlated with a lower intracellular survival rate.*
The acid resistance mechanism may support growth
of S. suis inside phagolysosome and may lead to various
proliferation in whole blood. Moreover, S. suis also
produces other proteins which have been proposed as
virulence factor/markers.’ For instance, DNase contributes
to degradation of neutrophil extracellular trap and evasion
of antimicrobial activity of the traps.* S. suis can digest
host antimicrobial peptide by protease®™ and superoxide
dismutase support the resistance to toxic substances from
host cells.*® Expression of these putative virulence markers
could affect survival of S. suis resulting in a distinct growth
of S. suis strains that share the same sly, epf, and mrp
genes.

Serum bactericidal activity is one of the most important
host defense mechanisms for preventing systemic
invasion of serum sensitive bacteria. It can be distinguished
into 2 groups, complement dependent and complement

independent mechanism.*"*

In complement dependent
mechanism, there are 3 different pathways to activate a
complement cascade including classical (immune complex),
alternative (pathogen surface, LPS) and lectin (mannose,
ficolin) pathways.** Complement independent mechanism
is associated with a group of anti-microbial peptides such
as cathelicidin, alpha-defensin or protegrins produced by
granulocytes, lysozyme, iron-binding protein, and

beta-lysin.***

Antimicrobial peptides inhibit or Kill
organism by direct and indirect mechanisms.* It is widely
accepted that gram-negative bacteria in general are killed

by complement mechanism.***

In contrast, gram-positive
bacteria have often resisted direct kiling by a complement
because gram-positive cell walls are thick and the
peptidoglycan layer constitutes almost 95% of the cell
wall.****** Complement independent mechanism plays
a key role in protection of gram positive bacteria.***
Peptidoglycan of gram-positive bacteria can be degraded
by lysozyme and growth of bacteria is blocked by chelating
iron transferrin.*"**

We have evaluated the susceptibility of S. suis to
human serum and found that 5 strains were serum resistant.
Interestingly, other 5 strains were killed by fresh human
serum and their viability was restored when combined

with heat-inactivated serum. Evelien et al. have demonstrated

Bull Chiang Mai Assoc Med Sci

unidentified heat-labile components in serum other than
complement that were responsible for killing serum
sensitive bacteria at a high serum concentration.* In this
study, S. suis was incubated with 50% human serum.
Thus, it is possible that other known factors in serum such
as lysozyme or undefined heat-labile factors may be

involved in direct S. suis killing.

Conclusion

Our study indicated that ability of S. suis to survive
in human blood and serum was strain dependent. The only
3 virulence-associated genes (sly, epf, and mrp) could
not determine phenotypic character of S. suis particularly
the survival in human blood or serum. Since some S. suis
strains loss their viability in human serum, further investigation
of substances in serum involving in S. suis killing is

warranted.
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Development of tetra-primer allele specific PCR (tetra-primer AS-PCR) for the detection of L1014F
mutation in sodium channel gene associated with pyrethroid resistance
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Introduction: Extensive use of insecticides in both agriculture and public health pest control has led to resistance of several
mosquito species and other insects. Culex quinquefasciatus, an important mosquito vector of urban Bancroftian filariasis,
has been reported to be resistant to pyrethroid insecticides in several countries including Thailand. Knockdown resistance (kdr)

to pyrethorid in the Cx. quinquefasciatus is usually associated with L1014F mutation in sodium channel gene.

Objectives: To develop the tetra-primer allele specific PCR (tetra-primer AS-PCR) assay for detection of L1014F mutation

in Cx. quinquefasciatus and to compare the sensitivity and specificity of this assay with DNA sequencing method.

Materials and methods: The deltamethrin resistant Cx. quinquefasciatus (Cq_CM_R) mosquitoes were extracted and used
as a DNA template for the optimization of tetra-primer AS-PCR assay. PCR amplification of sodium channel gene and DNA
sequencing were performed. Genotyping results of L1014F mutation for laboratory and wild-caught Cx. quinquefasciatus

mosquitoes obtained from the tetra-primer AS-PCR and DNA sequencing methods were compared.

Results: Tetra-primer AS-PCR method was successfully developed to detect L1014F mutation. Testing of 136 laboratory and
wild-caught Cx. quinquefasciatus mosquitoes, the developed assay provided the genotyping results consistent with
DNA sequencing. Sensitivity and specificity of tetra-primer AS-PCR method were comparable to those of DNA sequencing

method.

Conclusion: Developed tetra-primer AS-PCR assay is a simple PCR-based method with high sensitivity and specificity to detect
L1014F mutation in Cx. quinquefasciatus mosquitoes. This assay is useful for rapid detection of L1014F mutation which is
essential for monitoring resistance to pyrethorid in vector control program.
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Bull Chiang Mai Assoc Med Sci Vol. 49 No. 3 September 2016 389



UNANLD

UNKI: n'lﬂﬂﬁmil,ﬂﬁﬁﬁ'@ummazhaLst'%sz‘LumsmuquLmaavﬁi@T’]un'm,ﬂwsl,m:mamil,l,wwsT Aalifiamymumudaanaad
ﬁﬁ'@umﬂuqaLm:ummmU’ﬁﬁ@ 8931010 (Culex quinquefasciatus) Lﬂuqawm:ﬁﬁ'm“numaakawm%ﬂm’%mﬁa’tumLﬁaa GaFUebId
fumudemaeimsauussiialninsesslunansdssinasiunidssnalng MIsumuuuy knockdown resistance (kdr)
@iaaﬁ"[w%mayﬁmaaqﬁnmm Cx. quinquefasciatus ﬁmnmﬁmi@aﬁumiﬂmUW”ng L1014F Iudulandonuowuadodn
@‘humi.aaanqn%f

'S'mqﬂs:aaﬁ: WNaWA T tetra-primer allele specific PCR (tetra-primer AS-PCR) e‘im{umnmminmyﬁuf L1014F
e ) ) a a g aad o aa a €0 v A a &
lugsirann Cx. quinquefasciatus uazilpuifisuanahuazanuiunizeesiiinuitmienaliensddauieilalng

o Aaa v A= a 3 ) o & A o ' ) a )
AFAALASIDNT: ﬁﬂ@]@llﬂﬁlﬂﬂlaﬂqﬁiqﬂ'lfy’ Cx. quinquefasciatus m&l‘wug Cq_CM_R BINUNUADRIILAIAILNNIU LLQZ‘L"ELﬂ%

bl
ALAULDAULLLERILANBRNZ NIRRT tetra-primer AS-PCR Lw"'am’mmminmuw”uf L1014F annwhulNuee

a ' a a v ad a € o v a a [ v = = a &
Fudrmbulmdouurunuadiod® PCR uazasnfienziiauiinilaing garowiouifisunansanailulndues
MINABAWUT L1014F 711631077 tetra-primer AS-PCR uazifanalionziiaufianilaing

Wan13@n®1: 35 tetra-primer AS-PCR Lﬂ%"‘a%ﬁiﬁ%‘umiﬁ‘wmwﬁwﬁaLﬁ'a‘l'ﬁmnmmsnmﬂﬁuf L1014F lag
maauluqﬁwmrg Cx. quinquefasciatus amw”ufﬁaaﬂﬁﬁﬁmmaxmUw”ufﬁﬁ'ua'mmﬂaum U 136 A7 WANIIATID
1% P G o & v aad e X X q o o o v ada €0 © A A &
snumedluindvaansnaewis L1014F dapiiinawndult nagndasasnunamiamamsiiiienzdieuiaedlaind
a < o aa . a a v aa a €0 ¥ a A &
annianulinazanuiiwizaasdt tetra-primer AS-PCR snansatisuifsdlanuisnmsanaiiensisauiiaailalng

aa ) A o 4 aa A ' ' a o ° o
aquan1s@ns: 35 tetra-primer AS-PCR fivwundu iduitnsanadidwaentsie danyhuazanudumzgs dmiu
ATMNINABRUS L1014F ‘Luqa Cx. quinquefasciatus 33MIwITAMaNzay MldTiais udszlomidmivasiafaany

midumudasaaingulninsesdluminiuqueslasnsldmuaimaauus

NIanadamsunneiSaslna 2559; 49(3): 389-399 Doi: 10.14456/jams.2016.29

ANIAE: 2951ANTY Culex quinquefasciatus NMIFUNTH knockdown MIFUMuaaa IWINIasd tetra-primer AS-PCR

LN

ga%wmry Culex quinquefasciatus Lﬂuqawwm‘ﬁ
favadlsanendWan3iofa 18 Bancroftian filariasis
A a g A ) Y
FIAAMNTLIEO Wiuchereria bancrofti Y IANWUNMTIZLNG
T 73 ﬂszmmm:ﬁ@ﬂmﬂi:mm 120 S1UAK IINDI

A o A vd A wa A
ﬂizmﬂi‘l«blﬂl(ﬂLﬂL‘Eﬂ@l:?%aaﬂL%ﬂdlm“mwi’]EJG’I%WUEJ@I@]L’EE)I%
Usznendlouans dulafide uazlng™ dsznalnodnun
snavedlinagludiniaunuumimouanlno-idouand
[N ' a A H

1eun widessan a1n wszmayauy3 Jgeansth (Aedes
niveus subgroup) uwne® TawenWa3s W. bancrofti
F31897um1305290 Ul ss T L S s uNn NN wle
Usznelng flgi@nsnims@aiTatosas 2 fis 8*° yasenny

. . 4 4 . “
Cx. quinquefasciatus émLﬂuﬂqawwuwﬂnluLLﬁaaqmmuLuaa
wiaTumuweda iluwmzdhayluaadenesmnoylzng®
a9t ﬂi:mﬂvlmUVL@TLﬂlT'lqﬂsmﬂmmL%ﬂu Imsefanany
°naaﬂq’mumnﬂszmaﬁﬁmﬁ:mmaoIsﬂLﬁTww11u

390  MIFANARANIIUNTN ETL‘%?JGI%&JI

Uszinelng Usernswiainuwanatingelsdaitiun vinlw
- o & & e 9o
Uszrntinoedlanmafaraimiuuinds wazanavinliiie
AN35zuNavad LT b lulssina lng Lﬁaomﬂqwﬁ@ﬁlu
dUszinalnafianulidanissuida (susceptibility) laa®
v & ¥ v ¥ o
AINH 39AITRUUINIINTLHNTENT ﬂa\mmm:muQuIﬁﬂ
laamzninuguianmetilie
ﬂﬂig‘uuuﬂﬂil"ﬁ/ﬁﬂiLﬂﬁﬁ’]‘ﬂ”@LLNadﬂ@;NVLW%Yﬁ?]EJ@{
Wunilauwimefisraylunisaivquygsninzinlsazes
g A = =~ A A e e X
Uszndlng \snndgridanuaigiudlnusosa iiaeign
auuen agndlsReny Mloansedmaauuadudsinamnn
WAL UTTHZLIRI YUY ﬁ'ﬂumamnmwH‘Lﬁamuquqa
nIoUNAINIRAZIN LA LLa:mamwmﬂﬁaﬁﬁ'@LLuaaﬁ'@lgﬁm
ﬁﬂﬁﬁﬂﬁﬁmmu@iamimﬁmaaqm%mmawmwﬁ@
WY Cx. quinquefasciatus ATENUMINUNIY
' =1 ' a A 10-13
@1am‘smmqﬂmmaU@ﬂummﬂmumm:mﬂﬂmq
Oq; dql = v =1 a
mumaumm@;mﬂmﬂ"nmsmuﬂimmmﬂu

D7 49 aTufi 3 Awenow 2559



nImuguiInannzinlaldifaneanluluuueigg
msmﬁmmﬁfumaﬂmﬁau‘lul,ma'dwazwwufmadqdfw'?]wm

. , 4o . < o
Cx. quinquefasciatus Fia1dvaglwdasituidoanuny

11,14 a ‘L“’ ae. 3 ‘L g
NILRDNEDRILONTINIALLIR umsmuquqammty,

EINE
, , = a = ~

Cx. quinquefasciatus 331IRINTNTIANN I VBIFNTLAL
f‘h?ﬁ'@LLuadLL@iaz“}jﬁ@@iaqd%ﬁmm WRZNA INNNTAIWNIUAD
FILANTNIAYA Lﬁamminﬁﬁ@qﬁwmmummuqsﬂw

v 4 A A A A a & A% a o
Idaenefitsansaw msmuﬂquvl,wsmaU@uqmmﬂuwau
@iauqaﬁﬂﬁtﬂué’uwmuammaziwﬁuﬁ (knockdown
o ' Al = e Ao o oA
effect) MITuMudaa el Ininsauaina lnfidazy Ao
MIFIWMWUUL Knockdown resistance (kdr) LNga089nL
o & A A A ° .
MINMEWUTY8 Al aunurwuadaduduniadnungy
P~ A a & | o
aangndvasasaid lninsesd lassinalilaseadnvas
lodpuurwinaidfonudaslduazgyifoainula
1 A o o 15 (2 ] =) 6
FAORNILANTNIALNAS DR INMITUMUADINIAN IWSNIaLe
TUA kdr "ua\iqﬁ’lmty Cx. quinquefasciatus WNenTaIny
NINAN Uwvuﬁ:maaE'uIsnLﬁs_lmL"ﬁuLuaﬁﬂm 2zl LA vt
A A a { A A

1014 Fansaazdluiidudaomduniaazdlulfiaazaiin
wiat3undn n1Inanswug L1014F wolugssrang

20 syunstsnelng

Cx. quinquefasciatus NRANYUIZNA
A o o
TINUMININEWUS L1014F VIl T AT Iuﬂqdi']ﬂ’]ty,
., ) A & & A ' [ o
Cx. quinquefasciatus NAUINAWNGIIG N1 6 FTIWIA
vSnmnnanievesdssinalng wenanni gIwudn
msnmaw”urf L1014F {aNNFUABEAUAITAIUNIY
FOENIARLARTILUTISH Gluﬂiz"li’mithxﬁﬁﬂ’lfy Cx. quinquefasciatus
283U5zind lny™
NMIATIVAININANAUS L1014F 1uqa§1ﬂ1tg
Cx. quinquefasciatus fNANIOYNIGWaNE3T 1% conventional
AS-PCR'™ #?* Hot Oligo Ligation Assay (HOLA)® ABI
Prism SNaPshot Multiplex** Single probe/Melting curve
analysis @18LA3849 Real time PCR® uag Pyrosequencing™®
uda At ldaduazTaIRoNuANA19NY 3T conventional AS-PCR
Adda @ . A o ' \
uisnioulsunsnans mwm@unuvluggq uaann sy
ANUTUNIZADUTIIEN m”u@aumsﬁw;dmn@”ammau
' A (e ' =S a s
lu 2 naeadaniledlatng J9mNTaasandlulindves
nananeWig L1014F 16 35 HOLA fitunaumavhitesenntis
16 TUABW §IWID ABI Prism SNaPshot Multiplex 37 Single
probe/Melting curve analysis @28LA389 Real time PCR
uwazaT Pyrosequencing fiTangauazliuanifianala
LAZAMNINWITINN EIUUTnAlnyg NIRTIAININNG
ﬂa’mwyuhf L1014F luqﬁﬂmzy Cx. quinquefasciatus 1558
a €0 ¥ A oA 13 & add o o ,
MynNzAaauiiealang” daduisnauson Haen
o o = ' o @ °
Iauin WRTAUN UG Gmmalvlummzmmuuqmmty

Bull Chiang Mai Assoc Med Sci

PNMATANTINWIBAIBENINN EIUIDTMIaTIVIATIER
fldulaad19d1e HiNB935 conventional AS-PCR U@z
3% TagMan SNP ldd1ninasianinisnatowus
F1534C 1uﬂqaam Aedes aegypti © @91 MIATIVINATIER
Aliwaainidy §MILaTIIMININAIEWUE L1014F T
th\‘lfﬂmty Cx. quinquefasciatus ek tetra-primer allele
. . . x4
specific PCR (tetra-primer AS-PCR) 29a3dmsnwaindu 35
tetra-primer AS-PCR Ju35nda1uh anusine uaz
TAnanmamanas IudiAnamanis conventional
AS-PCR ﬁl"ﬁﬁm%’umwmmiﬂmalw”uij L1014F uaz
F1534C 1uqa§1@1rg Cx. quinquefasciatus UWRZHINY
Ae. aegypti usau’® %
2 &< AR Ao & A o A

nMIdnsaTIhsliaglszmsdinawanunaiia
MIATNATEAGLEWDRENINEAETT tetra-primer AS-PCR
° I o & A a
fWTLATIIMNTINAEWUS L1014F 2asdulmdouuiuua

S . . = a

lugsiany Cx. quinquefasciatus uazil3ouifisuanala
LRZANNUTIUN1Z2097T tetra-primer AS-PCR nuid

a 6 o v a =) 6
NMIATIAIATERAaUTIAALe Ing

NAQUAZIBNIANIN

1. (;f'aaii’l\‘ligﬁ’lﬂ’]mu Cx. quinquefasciatus WAEMILAL
A20819

dagregeiagililunsdne dszneudase
8931017 Cx. quinquefasciatus amw”mjﬁaaﬂﬁu”ﬁms
Cq_CM_R LLazﬁqdﬁLﬁuﬁ]’mﬂ’lﬂﬁu”}N TP RCRLIE R
Cq CM_R Lﬂuﬁqd‘ﬁllﬁﬂﬁﬂﬂ 3. Weoalnd uadldsunmseaidan
Iuﬁadﬂﬁﬂ'ﬁmﬂﬁﬂuqdﬁﬁmmu@iamsmﬁ'ma@ﬁmﬂ’%u”
muﬁfﬁ'ﬂﬂ%ﬁﬁLﬁaﬂﬁﬂuwiuqoi?Wﬂwzyjuﬁ 1 juﬁ 2 uay
juﬁ 3 Gﬁaﬁmm%mﬂumuw”uf Cq_CM_RF1 &nuWus
Cq_CM_RF2 uaza1aWui Cq_CM_RF3 a1ud1au
I@ULﬁuﬂqﬁ’lmtyﬁ"s L@NIE Cx. quinquefasciatus ‘ﬁlvlﬁﬁ'@] ol
lumsaelalasitknne 15 Gadtas ﬁqmﬂqﬁ 20 aseniTaLDIw

d’muﬁwmtgﬁl,ﬁumﬂmﬂaum Lﬂuqﬁﬁmryﬁ'lﬁu
mnﬁuﬁlqummﬁaa 10 6 Pwlalunanite laud
Woslnal osme §yw $11ha ween uaz uws Fadde
AsaNgIINNINagauad dassiadiaadiiunis
mundnenulilag Yanola et al® iiugsmalusze:
gdaw uazdalaie I@]ﬂ?ﬁmsﬁﬂmﬂLmdawazﬁuﬁjﬁ'nmLﬁy
'ﬁnmLgmﬁlmﬁl‘%tylﬂuﬁqd@”’sL@“M'S'ssluﬁam,??ml,l,um
Madysiaine ancunnemaas minenasidoslna
myiﬁmimuqmmazmﬂiuﬁaaLgﬂaﬁL%uwzau flaounnd
WY 25-27 agenimalfag AUTUENNNS 70-80% uas

Vol. 49 No. 3 September 2016 391



1@3UUa9IRI19NTITNING mmfmﬁuun@”aaqumm
ANWMTAIMIIUINNT Uazdaliugeitanyaaniy
Cx. quinquefasciatus Tunaaelulasfintwne 1.5 Gadans
‘ﬁ'qmﬁqﬁ 20 asenmados Walflumsusnania genomic
DNA dia'ly

2. n1sugndnm Genomic DNA 31ng931A1QY
Cx. quinquefasciatus

LINENA Genomic DNA GR8ABMTUENANAIINES
PIFIIIUIURIEIA I@mu@qﬂﬁauﬁmiuﬁwmﬁu%ﬁ]gﬂ
DNAzol reagent (Invitrogen, Carlsbad, CA, USA) 131161
100 vl,af[mﬁm waulﬁﬁwﬁuuazﬁﬂ’?ﬁqmwgﬁﬁauﬂu
A 5 WA Uushsi3esmissfinnas 10,000 soudewndi
Wuiaan 10 w Q@uﬁuﬁ’au‘lﬂmwauﬁu absolute ethanol
USanas 50 lulasaas tRaanaznas DNA a1nsiuiude
LA389UnWIBIRAISY 10,000 saUdewIf tTuaan
5 Wil UazE9AZNa DNA 1991 2 953 68 70% ethanol
fi9mznon DNA 1¥usts wazazaudauinnaudaain
fotnion Usu1as 20 lulasdas Taanudutuuas
mmu‘%q‘ﬂ%:naa Genomic DNA lasmiadniiganiuuas
il 260 uaz 280 wlwwas F28LA589 NANOdrop 2000
spectrophotometer (Thermo Scientific, USA)

3. N9 nuUUINTINDIAINSTUAIIVNITNAIYNKS

q

L1014F 209 8wlutA s
mimm]mmsﬂmﬂw”uﬁ: L1014F vastulmfauummiug

835 tetra-primer AS-PCR l7lwsiwas suiu 4 ane
loun lwsiasas common reverse® 1w 1 8Ny way lwsiaes
forward 41131 3 &8 “é\‘lﬂimauﬁm w3183 common
forward® $143% 1 &8 LAz lwsluas specific forward
dwam 2 e (Iwswes F1014-f uazlnswayd L1014+
srauihnalolndueslwsiuains 4 sy (Table 1)
#msulwsiuas specific forward dnmsaanuuulag
lgsaufiaadlalnduasysirany Cx. quinquefasciatus
mﬂgﬂwﬁagamad Genbank accession number KM377241-2"
W8z Vectorbase number CP1J007595-RA% 1dus1al
fndalelndseds nveenuuulnTiuas F1014-f uas
Twswad L1014-f TAsmzdmIsvasranisinielad
miﬂmﬂw”uij L1014F Usznaudie 2 duwaew leud
Gunowd 1 1eufiindlalng? mismatch M luduniafi 3
yasgpfiandlalndandiulats 3 lasasusiia
vasihladlelndanniaiu (purine) wlw3iau (pyrimidine)
TAlwswasian Tm s2wing 62-75 asrmoaldos wazdawa
22-30 #ndlolng duaaui 2 1duiinalelndnanfiu
(quanine, G) uazlladu (cytosine, C) dannaneiaaalalng
vaslwsmaidmay 5 oA GC tail o wazapa
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Table 1 Sequences of oligonucleotide primers used for the detection of L1014F mutation by tetra-primer AS-PCR assay and

PCR amplification of fragments of Cx. quinquefasciatus sodium channel gene.

Primer name Oligonucleotide sequence (5’-3’) Reference
The tetra-primer AS-PCR assay

Common primer
Cq_CP-r CAAGGCTAAGAAAAGGTTAAGAAC 28
IIP_F GGTGGAACTTCACCGACTTC 26

Specific primer
L1014-f [short GC-tail]l CCACCGTAGTGATAGGAAATATA This study
F1014-f [long GC-tail] CCACCGTAGTGATAGGAAATGTT This study

PCR amplification of the fragment of the sodium channel gene

IIP_F GGTGGAACTTCACCGACTTC 26

11S6_R

GGACGCAATCTGGCTTGTTA 26

The long 26-bp GC tail has the sequence 5GCGGGCAGGGCGGCGGGGGCGGGGCC-3’ and the short 6-bp GC tail has the sequence 5-GCG-

GGC-3'30
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Figure 1 Schematic diagram of the tetra-primer AS-PCR for the detection of L1014F mutation in Cx. quinquefasciatus.
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Figure 2 Gel electrophoresis bands of tetra-primer AS-PCR products corresponding to L1014F mutation in the Cx. quinquefasciatus sodium channel

gene. From left to right: M=100 bp DNA ladder, lane 1 = Negative control, 2 = Homozygous mutant (F/F1014), lane 3= Heterozygous (L/

F1014), 4 = Homozygous wild type (L/L1014).
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Table 2 Optimized condition for the detection of L1014F mutation in Cx. quinquefasciatus sodium channel gene by tetra-prim-

er AS-PCR method.

Variable tested Optimal result*

Platinum Tag DNA polymerase (Invitrogen, Carlsbad, CA, USA) 0.4 Unit
10X PCR buffer 1X
MgCl, 2.0 mM
Primer Cq_CP-r 0.5 uM
Primer L1014-f 0.125 uyM
Primer F1014-f 0.15 uM
Primer 1IP-F 0.125 pM
dNTPs (New England Biolabs, Ipswich, MA, USA) 200 uM
Annealing temperature 50 °C
PCR cycle 35 cycle

The PCR was carried out in a 10 uL reaction volume containing 25 ng/uL genomic DNA. The amplified fragments were analyzed by electrophoresis

on a 4% agarose gel (Invitrogen, Carisbad, CA, USA) and visualized under UV light by ethidium bromide staining.
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Table 3 Comparison of L1014F genotyping of laboratory Cx. quinquefasciatus and wild-caught mosquitoes obtained from

tetra-primer AS-PCR and DNA sequencing methods.

Mosquito strain

Tetra-primer AS-PCR / DNA sequencing

(Generation) L/L1014 L/F1014 FIF1014 Total
Laboratory strain
Cq_CM_RF1 (G1) 2/2 3/3 717 12/12
Cq_CM_RF2 (G2) 111 2/2 9/9 12/12
Cq_CM_RF3 (G3) 3/3 3/3 6/6 12/12
Wild-caught strain
Chiang Mai (GO) 12/12 3/3 5/5 20/20
Chiang Rai (G1) 14/14 2/2 0/0 16/16
Lamphun (G1) 15/15 11 0/0 16/16
Lampang (G1) 15/15 11 0/0 16/16
Phayao (GO) 15/15 11 0/0 16/16
Phrae (GO) 6/6 4/4 6/6 16/16
Total 83/83 20/20 33/33 136/136
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Effectiveness of double dose in single donor platelet preparation
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Background: To prepare single donor platelet (SDP) with good quality and sufficient quantity, beside safety to donors and

patients, efficient and less costly automate blood cell separators also be considered.

Objectives: To study the double-dose SDP products prepared from two automated blood cell separators having different
principles. To compare platelet products in donors before, immediately after donation, and two weeks after donation. To

evaluate change of average cost after double dose SDP preparation was implemented.

Materials and methods: Semi-randomized study was performed in double-dose platelet donor (2 groups of 45 donors) in
Blood Bank Unit, Phare Hospital during March to September 2015. Two automated blood cell separators, continuous flow:
Trima Accel® and intermittent flow: Haemonetics MCS plus /UPP® systems were compared in terms of platelet products, pre/
post-count platelets and hematologic values before, immediately, and two weeks after donation. Operation and efficiency of

machine as well as average cost per dose of SDP preparation in 2013—2015 were also studied.

Result: Quality and yield of platelet products obtained from Trima Accel® were significantly greater than those from
Haemonetics MCS plus/UPP®; volume 444.0+41.5 mL, platelet yield 6.2+0.6x10" cells, platelet 11.4+1.2 units for Trima
Accel® and volume 385.1+87.1 mL, platelet yield 5.5+0.7x1 0" cells, platelet 9.6+2.2 units for Haemonetics MCS plus/UPP®
(p<0.001). After two weeks of donation, donors using Trima Accel® had significantly higher post-count platelet than those of
Haemonetics MCS plus/UPP®. Collection efficiency of Trima Accel® was significantly higher than Haemonetics MCS
plus/UPP® (p=0.042). Processing time per procedure of Trima Accel® and Haemonetics MCS plus/UPP® was averagely
82.3+13.7 minutes and 85.6+21.6 minutes, respectively, with no statistical significance. In 2015, cost per dose of SDP

preparation for patients in Phrae Hospital decreased to 24.7% after increasing double dose SDP products to 34.8%.

Conclusion: Platelet yield products from Trima Accel® was superior to those from Haemonetics MCS plus/UPP®. After two
weeks, double dose SDP donors donated by Trima Accel® had increased post-count platelets, suggesting that repeat
donation can be done before four weeks. Both blood cell separators has no difference in processing time per procedure and
double dose SDP preparation decreased cost of management.

Bull Chiang Mai Assoc Med Sci 2016; 49(3): 400-411. Doi: 10.14456/jams.2016.28
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1310w pre-count platelets Iugu'%mﬂmﬁﬂ%im Haemonetics
MCS plus/UPP® fifnagiszwing 250,000-275,000/cu.mm.
LLa:ﬂﬁjuﬁi‘ﬁLﬂ%m Trima Accel® {¢1 pre-count platelets
11NN31 300,000 /cu.mm. WaLliuan@1an (p=0.152)
(Table 1)
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Table 1 Characteristics of donors in this study.

Type Intermittent-flow system Continuous-flow system p - value
(N 45) Quantity % Quantity %

Age (years)

17-29 3 6.6 3 6.7

30-39 12 26.7 23 51.1

40-49 22 48.9 8 17.8

50-59 8 17.8 11 244

mean (+SD) 41.7(+8.5) 40.5(+10.0) 0.527

Body weight (kg)

55-69 16 35.6 20 444

70-85 19 42.2 18 40.0

86-100 6 13.3 7 15.6

101-110 4 8.9 0 0

mean (xSD) 77.9(+13.5) 74.3(x10.5) 0.156

Hb concentration (gm%)

13.0-15.0 21 46.7 16 356

15.1-17.0 24 53.3 29 64.4

mean (+SD) 15.3(x1.1) 15.3(x1.0) 0.927

Systolic blood pressure

(mmHg)

100-120 18 40.0 9 20.0

121-150 27 60.0 36 80.0

mean (+SD) 129.9(+15.6) 130.4(+10.6) 0.862

Diastolic blood pressure

(mmHg)

70-100 3 6.7 3 6.7

60-69 42 93.3 42 93.3

mean (+SD) 81.3(7.8) 80.4(+9.2) 0.623

Pre-count platelets

(/lcu.mm)

250,000 — 275,000 19 42.2 13 28.9

275,001 — 300,000 11 24.5 15 33.3

300,001 — 350,000 15 33.3 17 37.8

mean (+SD) 291,466.7(+36,179.2) 303,044.4(+39,836.0) 0.152

@1 hematological values MaBUAZHAILUIMALNAALROA
madgﬁl‘*ﬁm%‘aaﬁaﬂ&a 2 32Uy l@undn WBC count, RBC
count, Hct, MCV 1ag pre/post—count platelets laiwuanu
LANENY (p>0.05) (Table 2) MIaTAUTIILNAALRDANOY
LRREINMILFNAATL 2 FUaNHK Wuieade pre-count
platelets maamjuﬁi‘ﬁm%‘aa Haemonetics MCS plus /UPP®
kaz Trima Accel® mﬁ'magsmdw 291,466.7+36,179.2 WA
303,044.4+39,836.0/cu.mm. ANEIGULAZ LLANA1IN

404  NIEINARANIIUAN ETL‘%UGIV&&J'

(p=0.152) fNLad@aIalan? post—platelets count VAINGY
flgia3ad Haemonetics MCS plus/UPP® ﬁmaiqu"izﬂi’]\‘]
283,488.9+40,800.3/cu.mm. lagnadusanagaIslann
a =3 = C ] tal Ig = o v 1 1 a
USunmnaaiieasd ANt n Aadtauniinenusana
' ' o o A . oA A & A
munqu‘ﬁslmmaa Trima Accel® WUINAA DR UaINAALADa
ué’maaﬁ'ﬂmﬁayjiwha 320,733.3+55,957.1/cu.mm.
o X . - . e . e -a
NN UUINNIINaUUTINA0 LI R EIAYNIIFD G
(p=0.001) (Table 3)
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Table 2 Comparison of hematological values, predonation and immediately platelet apheresis postdonation between

two systems of automate blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values

(N 45) MeantSD MeantSD

Wbc. count (K/cu.mm)
: predonation 7.0+1.9 6.9+1.2 0.851

: immediately postdonation 7.1£2.0 6.9+1.8 0.508

RBC count (M/cu.mm)

: predonation 5.5+0.4 5.3+0.5 0.055
: immediately postdonation 5.3x0.4 5.4+0.5 0.765
Hct (%)

: predonation 44 .5+2 1 43.612.7 0.090
: immediately postdonation 43.6+2.3 43.8+2.8 0.661
MCV (fL)

: predonation 81.415.3 82.615.0 0.287
: immediately postdonation 81.6£5.2 82.4+5.0 0.493

Platelet count (/cu.mm)
: predonation 291,466.7+36,179.2 303,044.4+39,836.0 0.152

: immediately postdonation 193,111.1+£29,612.8 197,333.3+35,623.7 0.542

Table 3 Comparison of hematological values, predonation and two weeks platelet apheresis postdonation between two

systems of automated blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values
(N 45)

MeantSD MeantSD

Whbc. count (K/cu.mm)
: predonation 7.0£1.9 6.91£1.2 0.851

: two weeks postdonation 6.9+2.0 7.1+£2.0 0.678

RBC count (M/cu.mm)

: predonation 5.5+0.4 5.320.5 0.055

: two weeks postdonation 5.4+0.4 5.4+0.5 0.466
Hct (%)

: predonation 44 5+2 1 43.6+2.7 0.090

: two weeks postdonation 44.3+3.0 44.0+2.8 0.676
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Table 3 Comparison of hematological values, predonation and two weeks platelet apheresis postdonation between two

systems of automated blood cell separators. (continued)

Type Intermittent-flow system Continuous-flow system p-values
(N 45) MeantSD Mean+SD

MCV (fL)

: predonation 81.445.3 82.61+5.0 0.287

: two weeks postdonation 81.8+5.4 82.6+4.8 0.466

Platelet count (/cu.mm)

: predonation 291,466.7+36,179.2 303,044.4+39,836.0 0.152

: two weeks postdonation 283,488.9+40,800.3 320,733.3+55,957 .1 0.001

Sinennaaianfldanniases Haemonetics MCS plus/UPP®
WAzLA389 Trima Accel® faiady 385.1487.1 waz
444.0+415 ¥§. AWEIGL $1IU platelet yield 71ld
91M1A389 Haemonetics MCS plus/UPP® faadn
5.5:0.7x10"" cells WaziA309 Trima Accel® Lady

6.2+0.6x10" cells i‘hmugﬁmLaﬁlwaamﬁwiaﬁmﬁw
a’mm'%iaa Haemonetics MCS plus /UPP® L8z Trima Accel®
Ao 9.6+2.2 gita unz 11.4x1.2 gila audeu lagns 3
snuucAdnsfanuuandinuetfitbdaymosia
(p<0.001) (Table 4)

Table 4 Comparison of platelet yields between two systems of automated blood cell separators.

Type Intermittent-flow system Continuous-flow system p-values
(N 45) MeantSD Mean*SD
Platelet volume (cc) 385.1+87.1 444.0+41.5 0.0002
ACD volume in SDP products (cc) 63.8+14.2 61.4+7.5 0.318
Platelet Yield ( x 10" cells) 5.5+0.7 6.2+0.6 0.0004
Units of SDP products (units) 9.6+2.2 11.4+1.2 0.0004

Lﬂ%iad Haemonetics MCS plus/UPP® L&z Trima Accel® it
LanasouaIosdalads 11.1£3.5 uaz 10.0£3.5 w1l
mudeL uaznaraeiltanasauluudaznszuawmMs
28910309 Haemonetics MCS plus /UPP® Lade) 85.6+21.6
W7l 10389 Trima Accel® 117811088 82.3£13.7 W17l uas
lduaneneni (p=0.160) USinastinen ACD (Acid citrate
dextrose) MlFdoATIluMINNUUeILAIEY Haemonetics
MCS plus/UPP® l1/53nasiads 386.0473.6 Na. LA304
Trima Accel® 1USuNaTiade 319.8+46.3 wa. UANGINH

406  NIENINARANIIUATN ETL‘%UGI‘V&&JI

ptaliv@AnN9aia (p<0.001) Y3nasdaanyuiion
ﬁ?‘lml@]@ia 1 procedure miﬁ'w’mmaom%‘ad Haemonetics MCS
plus/UPP® fl1/Sunasiads 3,087.04662.2 ua. UazlA3od
Trima Accel® §U531@31088 2,810.24368.8 118, LANGINA
a8 IinuRANIIEDAE (p=0.016) Wadnmdszansnn
mMIvhanusesadasiiasaluaia (collection efficiency) WU
Lﬂ%ia\‘i Haemonetics MCS plus/UPP® L8z Trima Accel® i
UseANTNNTaaay 62.147.0 WA 71.846.6 AURIAL LA
UANGNNWBL TR EIAYNIIEDA (p=0.042) (Table 5)
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Table 5 Comparison of the operations in two systems of automated blood cell separators.

Type Intermittent-flow system  Continuous-flow system p-values
(N 45) Mean*SD Mean*SD
Preparation times (minutes) 11.1£3.5 10.0+£3.5 0.160
Total times per 1 procedure 85.6+21.6 82.3+13.7 0.384
: Collection rate (minutes)
Total ACD volume per 1 procedure (cc) 386.0+73.6 319.8446.3 0.0002
Total of blood volume per 1 procedure (cc) 3,087.0£662.2 2,810.2+368.8 0.016
Collection Efficiency : CE (%) 62.117.0 71.846.6 0.042

lul 2556 elgionsiusiudagunnwlafada
1 gila SDP wfia single dose Jfiady 6,353.48 11n lu
1) 2557 WinENWANNTLA5EY SDP Tiia double dose
fouay 23.3 fltinuanadsanas 18.1 ﬁmmﬁ'wiagﬁ@

5,205.25 U wazbud 2558 An13L@383 double dose

WL uTaua: 34.8 M lnenltinoaanisouas 24.7 Aaden

iadnanaaiilu 4,782.78 un e 1 g¥a (Table 6)

Table 6 Comparison of cost per unit SDP preparation in the department of Blood Bank, Phrae Hospital : 2013-2015

2013 2014 2015
Type SDP Total Dose SDP Total Dose SDP Total Dose
1 dose SbP 1 dose* 2 dose** SDP 1 dose* 2 dose** SDP
Unit of SDP (%) 287 287 257 78(x2) 413 217 116(x2) 449
(100) (76.7) (23.3) (65.2) (34.8)
Total Cost of Apheresis 287x5,793.48*** 257x5,793.48*** | 78x6,067.25"*** | 1,962,169.86 | 217x5,793.48"** | 116x6,067.25**** | 1,960,986.16
set : Baht (1) _ _ _ _ _
1,662,728.76 1,488,924.36 473,245.50 1,257,185.16 703,801.00
Cost per Unit for 287x560 257x560 78x560 187,600.00 217x560 116x560 186,480.00
the investigation in _ _ _ _ _
transfusion transmitted
disease : Baht*****(2) 160,720.00 143,920.00 43,680.00 121,520.00 64,960.00
Total Cost (1) + (2) 1,823,448.76 1,632,844.36 516,925.50 2,149,769.86 1,378,705.16 768,761.00 2,147,466.16
Average Cost per Unit 6,353.48 5,205.25
: Baht
Decreased Cost (%) - 18.1 247

Note * 1 dose SDP :

of Platelet Apheresis set : Single dose **** Average Cost per set of Platelet Apheresis set : Double dose

equal to random platelets 6 units ** 2 dose SDP : equal to random platelets 12 units *** Average Cost per set

*wwxk Cost per unit for

the screening and investigation in transfusion transmitted disease ( Serological & NAT test etc.) by National Blood Centre ,Thai Red

Cross Society.
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A . A a o A . A
aondunanngunuINeeIsAIed Trima Accel® i
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\ wA a =i & A 1A A
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lugfuana wazdiszel protein, albumin Un@ lasnguf
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(WNNINTaLaE 75) MNEIAU NMTENING WA
asonldania3as Trima Accel® § platelet yield
laiasndn 5.0x10"" cells Nnyiia fIUNBaA AN L
ﬁ]’mLﬂ%lad Haemonetics MCS plus/UPP® 'ﬁlﬁ platelet
yield #1nN311915.0x10" cells Aatduiauaz 73.3 fn
mmgwu‘ﬁ'ﬁmumaszﬂ LATEINUITNR AN AT
w3ouldania3as Trima Accel® §U58105 wazdiuin
gﬁm"uaqLﬂ5@1L&'a@mnm’nwﬁmn”msn‘ﬁvlﬁmmﬂéaa
Haemonetics MCS plus/UPP® uan@1dnwagid
InpdAN9aia (p=0.0002 ez p=0.0004 AINEIAL)
(Table 4) FOAAXDINUILIUAANEINTLA3DY SDP Biia
single dose 3MNLA30ITONT 2 F2UU WUILASEITIUL
continuous-flow 1% platelet yield mﬂﬂ’hm%aﬁzuu

intermittent-flow ag9iRpdATYNIIRAE""

VTN RS
NIANBIRNUINLATAS Trima Accel® NlTRUIzENTNINW
mMaausadaiad (collection efficiency: %CE) gInan
L3849 Haemonetics MCS plus/UPP® lauil ¢n CE Jasas
71.846.6% WAz 62.127.0% GMUAIAL LANG1INUBENS
f%pdANI9aHa (p=0.042) (Table 5) lasni 2 LA389
Juszaniniwnmslduaruinmainiasgiuimnuals
A A a P A a
1A784 blood cell separator NAAITHUILENTAIN
MsNwIInAIsesa: 60" I5189uinYszanTaInwes
1389 Trima Accel® Lazia3ad Haemonetics MCS plus/UPP®
WU 62.9 % W8z 59.4% anwusau’™ Saunz 62.6 189
v A & A o A . A A
HUFNAINAaLRead8IATad Trima Accel® ddniadunaia
=3 4' L% 1 1 v A nl' % :ﬂ'
wawalafeldan wanndingugduiananldiaias
Haemonetics MCS plus/UPP® lnalfigsnumnanuiiny
=S o A A .
ANNNINa IV IM T TATeddaluszuy  continuous-flow
(fapaz 61.0) wandvadvlnuf Ay IsiaLlaiay
AULATBITZULY intermittent-flow™ waTU1951891%
d' 1 z:l' =3 v A ni £ di -
‘ﬂwummaymmwawalwaagusamﬂi‘mmawa
= & A & o A o 43
WzAULINaaLEaaNd 2 zuulnaiAsens
WWANATINANBILNIVININUYBILATEINE 2 S2UU
=S dq’ 1 v A' =3 v A
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Protocol)® ﬁﬂﬁmmsmmuquﬂ?mmﬁa@ﬁaaﬂuam"mmal
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