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In the digital era, a broad application of technologies considerably impacts routine life style that affects
health status of global population. Concepts and strategies of health care system as well as roles of medical
professionals have to be inevitably refashioned for prompt response to unceasing changes of social demands.
A paradigm in medical technology has been shifted toward health promotion and prevention of diseases. The new
concept emphasizes the significant role of medical technologist as a detective of human disorders, who initially
notices imbalance or abnormality in the molecular levels through the laboratory results, thereby they should be
the ones who bring awareness of individual healthcare to the community. In Thailand, the first community medical
technology (community MT) project, which brought medical service to be accessible and affordable for more than
150 communities in Bangkok and surrounding provinces, has been launched by the Faculty of Medical Technology,
Mahidol University since the year 1995. A success story of community MT is demonstrated by the honorable award
of Prince Mahidol Award Conference (PMAC). The proactive role of medical technologists is also extended to
educational sections in order to cultivate a new culture for the young generation. Currently, community-based learning
is included as a compulsory course in the bachelor program in Medical Technology.

It is notable that an expectation regarding the potentials of medical technologists around the world has
become beyond laboratory skills regarding dynamic changes of health status and social demands. From educational
viewpoint, the curriculum should be remodeled to produce a new generation of medical technologists with high
expertise and ethics to serve the society in the next 5-10 years. Additional skills such as data management skill,
community practice, communication skill, interprofessional skill and collaborative practice should be included in the
learning system. A capability to gain insights into highly advanced technologies and to apply them to the profession

as well as an ability to develop novel innovations for diagnostic and therapeutic applications need to be cultivated.
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the betterment of society.

The moral and ethics, creativity and research skill should also be reinforced. A heart-based workforce and a
capability to launch for new things should be emphasized through the form of transformative education. Regarding
the era of standardization, the medical technology profession serve as a key person who plays crucial roles in an
achievement of high standard healthcare system. The proactive role in community also takes part in successful
control and treatment of diseases. The expectation with respect to standard skills of the new generation medical
technologist has evoked us, as “medical technologists” and “teachers who nurture the new generation”, to address

and support our professions toward successful mission of producing high potential and high moral offspring to fulfil

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 1-9. Doi: 10.14456/jams.2016.13
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MAHIDOL DECLARATION 2013
ASEAN MEDICAL TECHNOLOGY EDUCATION

In accordance with the discussion of 208 delegates from 59 educational institutes of
Medical Technology® from 8 ASEAN and neighboring countries, we hereby jointly declare
and affirm our efforts towards the betterment of healthcare system across the region. Owing
to the inherent diversity in academic systems, applications of professional and levels of
standard, it urges the need to unite and unify these differences into a single standard as to
strengthen Medical Technology profession, leading to good health for the population in
ASEAN and neighboring countries.

The mutual agreements of ASEAN medical technologist shall be extended for the additional
competencies as follows.

1. Performing professional services with quality for taking care of individual and population

health

2. Mastering novel and appropriate technology for health sciences application

3. Integrating Medical Technology profession for serving proactive roles as health promoter)/

health promoter team

4. Collecting and projecting health information for improving the healthcare management

system

5. Placing an increased emphasis on the research, ethical issue and social responsibility of

the MT profession [MTSR)

These competencies will gear towards the unified goal. Therefore, herein, commitment
to further development of standard curriculum, expanding of academic collaboration in both
teaching and research, and exchange of staff and students are jointly deliberated and
agreed upon.

To facilitate and effectively formulate the aforementioned commitment, the ASEAN
Association of Schools of Medical Technology [AASMT) shall be initiated.

* Rcer i Medcal Labeoraory Tethekogy (WIT. Indere sia, Makepia, sed Myanmar], Medeal Liboratory Scerees (MLS. Maliysia,

Prdippines. Temor-lecie |, Biomedical Somnces [B5: wrica ., il L ¥ Scences (15 ppa
V The Faculty of Technology. i iwErsity
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Figure 2 Mahidol Declaration 2013
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Background: A holistic psychosocial rehabilitation in Thailand remains nowhere and impacting on people with
mental health experiences without ability for returning education or employment since they need program evaluation

and management in Mental Health Recovery of Occupational Therapy (MHR-OT).

Objective: To compare the outcomes of MHR-OT (composed of OT, neuro-linguistic programming (NLP), and inte-

grative NLP & OT in Thai clients with mental health experiences or diagnosed chronic psychosis.

Methods: Ten out of 50 clients were volunteering interested in attending MHR-OT program. They had been
diagnosed bipolar, depression, eating phobia, or schizophrenia. There were two scales used before and after clients
had participated in the 9-week program including cognitive levels of 0 (automatic action) to 6 (planned action) and
self-efficacy scales of 1 (None) to 10 (Highest) for doing life activities with happiness. Descriptive and non-parametric

statistics were used for data analysis.

Results: After completion of program, both scales were significantly increased. The single NLP improved cognitive

ability, but not self-efficacy.

Conclusion: OT &NLP implementation indicates a useful tool for coaching, teaching, and learning for individual

mental health experiences to be better improved levels of cognition and self-efficacy.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 10-16. Doi: 10.14456/jams.2016.14

Keywords: Cognition, self-efficacy, therapeutic coaching

Introduction

Neuro-Linguistic Programming (NLP) was developed
in America in the year of in 1970 by John Grinder
(linguistics) and Richard Bandler (psychology student).’
NLP was collected using various works including Fritz Perls
(Gestalt therapist), Virginia Satir (family therapist), Milton
Erickson (hypnotherapist). The first publication entitied
‘Structure of Magic’ of NLP explained a mind-body
connection of neurology, language, and behaviors.’

NLP is presently known as a famous set of strategic
coaching of communication, empathy, phobia reduction®,
intra- & inter- personal feeling, cognitions, and rapport.6

NLP consists of ‘neuro’ means thinking processes, ‘linguistic’
Bull Chiang Mai Assoc Med Sci

means utilizing language, and ‘programming’ means
behavioral changes such an improvement of self-efficacy.’
Consequently, NLP demonstrated a well-established
psychotherapeutic technique®® to reduce the psychological
symptoms and improve the quality of life (n=106).°
However, inadequate experimental studies of NLP
therapy improved health outcomes e.g. 8 out of 1,459
trials’, 6 out of 315 articles.' Therefore, NLP needs
explanation in depth in scientific mechanism* and clinical
integration.™

NLP seems to be interestingly integrated into
Occupational Science and the Occupational Therapy (OT)",

one health professional coacher of ‘doing purposeful and
Vol. 49 No. 1 January 2016 11



213 However,

meaningful life activities related well-being.
very little study of NLP has been found in combination
with the field of OT for individuals with mental health
experience. Integration of NLP and OT might be used for
understanding cognitive and psychosocial performance
such as self-awareness, self-direction of societal roles,
goal directed management of self”® in personal care,
education, work, leisure, social engagement with
communities, and internal adaptation (e.g. beliefs, values,
interests).” Therefore, this case-controlled study aimed to
integrate NLP and OT specialized in clients with mental

health experiences.

Methodology

Fifty clients were firstly recruited since April to
October 2014. Ten clients with mental health experiences
finally recruited into MSH with a subset programming
named ‘Mental Health Recovery of OT (MHR-OT) which
was created by a set of three serial modules: 3-week OT,
3-week NLP, and 3-week integrative NLP & OT.

Inclusion criteria for all ten clients were: 1) cases
aged more than one year with good skills of communication; 2)
cases with diagnosis from psychiatrists more than one
year; 3) cases with parents or caregivers whom had been
looking after more than one year; and cases with ongoing
services at least 12-week continuum (2-4 hour per week
by face-to-face training at clinic or home and phone and/or
internet coaching). Cognitive levels' of 0 (automatic
action) to 6 (planned action) and self-efficacy scales15 of 1
(none) to 10 (highest) for doing life activities with happiness
were used in pre- and post-session for each module.
MHR-OT program included three modules: the first
3-week continuum of OT (controlled approach), the
second 3-week continuum of NLP (the 1% experimental
approach), and the third 3-week continuum of integrative NLP
& OT (the 2™ experimental approach). A period of wash
out in learning effect was provided for one-week prior to
starting the next module.

Only one psychosocial occupational therapist
and certified NLP practitioner provided programs for all

clients. The OT module' included OT assessments,

a 6 ]
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psychoeducation of mental health recovery, cognitive
skills training of individuals, group dynamics of social
skills training, and self-management skills (time, fatigue,
and leisure) training whereas NLP module'” included
C.U.R.E. model which has shorted by conversational
frames, understanding, rapport-connect, and empowerment
(reconstruction of S.C.O.R.E. model — symptoms, causes,
outcome, resource, effects) as well as reframing and
anchoring. All participants were provided the same
program as well as the same sequencing of its modules.
Repeated measurements were made before and after
their engagements in each module in order of OT, NLP,
and integrative NLP & OT. Non-parametric statistics were
analyzed which intervention showed significant results

at 95% confidential level.

As seen in Table 1, most of clients were female
and aged 24.70+6.63 years with duration of diagnosis
for 1.904£0.99 years. They came into the first session of
three intervention blocks with no significant difference
of cognitive levels (median=3) and self-efficacy lev-
els (median = 3). Kruskal Wallis H Statistic showed
significant difference among the last session of those
interventions (p<0.001, H=14.44, Df=2). Beside similar
levels of cognition was found in the last session,
Mann-Whitney U significantly showed different scales
of self-efficacy between: OT and NLP (p=0.03, U=22,
Z=2.17); OT and OT&NLP (p=0.02, U=20.5, Z=2.28); and
NLP and OT&NLP (p<0.001, U=6, Z=3.36). To see how
clients had been improved, Wilcoxon Signed Ranks
positively changed in levels of cognition for those
interventions (p=0.005). However, only OT and OT&NLP
positively changed in scales of self-efficacy (p=0.008 and

p=0.005, respectively).

D7 49 a1iufi 1 unAw 2559



Table 1 Comparison of cognitive levels and self-efficacy scales between OT, NLP, and NLP&OT modules (n=10).

Pre; Post in OT Pre; Post in NLP Pre; Post in NLP & OT
Case Name, programs programs programs
Diagnosis, st . nd . d .
Gender, Aged (17 session -3 wks) (2™ session -3 wks) (3" session -3 wks)
duration (year)
(year) Cognitive | Self-Efficacy | Cognitive | Self-Efficacy | Cognitive | Self-Efficacy
Levels Scales Levels Scales Levels Scales
Bipolar
A, Male, 18 (Depressive), 4;5 5,6 4;5 55 4;5 57
Social Phobia, 3
Bipolar
B, Female, 23 3:4 2: 4 3: 4 2;3 3:4 2: 4
(Depressive), 1
C, Female, 23 | Depression, 1 3; 4 3;3 3; 4 3; 2 3; 4 3;5
D, Female, 18 | Depression, 1 3; 4 4;5 3; 4 4; 4 3; 4 4;6
Depression
E, Male, 20 & Suicide 3: 4 2; 3 3: 4 2; 2 3:4 2: 4
Attempted, 3
F, Female, 28 | Eating Phobia, 3 4;5 3; 4 4;5 3;3 4;5 3;6
G, Female, 23 | Eating Phobia, 1 4:5 3: 4 4: 5 3:3 4:5 35
H, Female, 30 | Eating Phobia, 1 4; 5 3; 4 4;5 3;3 4; 5 3;5
I, Female, 40 | Schizophrenia, 2 2;3 4;5 2;3 4; 4 2;3 4: 6
J, Female, 24 | Schizophrenia, 3 3: 4 3:4 3:4 3:3 3: 4 3:5
Median 3;4 3;4 3;4 3;3 3; 4 3;5

This preliminary study found a positive improvement
of cognitive ability and self-efficacy in both OT and OT in
combination with NLP for Thai people with mental health
experience. The beneficial effects of NLP in communication
skills trainings and psychotherapy have been selected
to be client relationship and teaching/learning process as
OT therapeutic media.” NLP implemented in this study
demonstrates a therapeutic coaching for the individual
experiences™ to be significantly transformed by occupational
therapist with certified NLP practitioner. This statement is
agreed with the first well-systematic review® conducted
by various professionals including three clinical psychologists,
eight psychotherapists, one certified NLP practitioner, one
radiographer with certified NLP practitioner, and two
certified NLP master practitioners.

However, this study found a positive effect of single

NLP (i.e. C.U.RE. model, reframing, and anchoring)'” only
Bull Chiang Mai Assoc Med Sci

on the cognitive scale levels. This result is in contrast
to one study’ which reported a positive effect of single
NLP technique on health outcomes (e.g. rapport building,
reframing, or anchoring) and was excluded because
of a bias observation. To explain the effect of NLP on
cognitive functions, NLP techniques provided a creative
learning of sensory preference and interpersonal
communication' in relation with self-awareness of societal
environment and life-role understanding.” This relationship
brings up an optimal adjustment of emotional state'®
and an organized behavior for further self-ability

319 Whereas the result of no NLP effect on

development.
self-efficacy scale levels is suggested by the previous
study® that intrinsic motivation of self-efficacy would be
increased using advanced techniques e.g. progressive
relaxation, discovery of true value, and circle of excellence.
Validation of self-efficacy judgment needs to be ensured

in relation with the participants’ expected outcomes during
Vol. 49 No. 1 January 2016 13



their engagement in real life activities of daily living'>*"%

for instance; your perception of self-efficacy levels would
be impacted on your levels of learning abilities (behavioral
stages of change)” by doing productive exercises as
shown in OT module, not only use of thoughtful simulation.’®*

Moreover, the authors gain an important lesson
learn that building rapport and empathy skills could be
connected from brain based learning into transformative

131718 Results

learning of human capacity and well-being.
from this study confirms people with mental health
experiences need feedback and reflection as mentoring

and coaching system''®

at personal cognitive and
self-efficacy levels (therapeutic use of self) while doing
physical, cognitive, mental, social, and emotional activities.?
Integration of NLP and OT would be meaningfully linked
the individual engagement in purposeful activities as such
a relationship between health conscious, health awareness,
and health promotion of breaking the routine activities."
However, small sample size might be one limitation
since this study needed an intervention block including
one period of time for washing out its learning effect.
Randomized controlled trials should be further attempted

in a sample size at least 30 people per group. Interdisciplinary

a 6 ]
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program evaluation and management would be recommended
for cost-effectiveness of applications in a holistic
rehabilitation and recovery in Thai people with physical
and mental health experiences to acute or chronic conditions.

In conclusion, this study discovered an evidence
based practice with good experiment of MHR-OT program
evaluation and management. Both OT and the integrated
NLP and OT modules were applied for improving levels
of cognition and self-efficacy in Thai people with mental

health experiences.
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Introduction: Children with learning disabilities (LD) have difficulties in information processing strategies that interfere

with participating in school activities.

Objective: To explore information processing strategy dysfunctions on 3 play activities in Thai children with learning
disabilities based on the PRPP system of task analysis (PRPP System): Thai version. PRPP was a criterion-referenced,
occupation-focused assessment. The PRPP system assesses cognitive abilities corresponding to four stages of
information processing; sensory perception (perceive quadrant), memory (recall quadrant), response planning and

evaluation (plan quadrant), and performance monitoring (perform quadrant).

Methods: Thirty children with LD were assessed using the PRPP System: Thai version during the performance of
3 play activities including cognitive games, movement activities, and competitive plays. Data were analyzed using

descriptive statistics.

Results: Analysis of the performance demonstrated that participants had difficulties in all stages of the information
processing in the all 3 play activities. In addition, plan quadrant produced the most problems while recall quadrant

was reported to be the least problematic.

Conclusion: Thai children with LD demonstrated problems in all stages of information processing during the

play activities

performance of play activities assessed by the PRPP System: Thai Version.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 17-35. Doi: 10.14456/jams.2016.15

Keywords: Information processing strategies; PRPP system: Thai version; children with learning disabilities;

Introduction

Children with learning disabilities (LD) have difficulties
in four stages of information processing used in learning
including input, integration, storage, and output.1 These
difficulties can interfere with learning basic skill and higher
level skill. Learning disabilities have impact on both
academics and relationships with family, friends and in
workplace.2 This information conforms to contemporary
occupational therapy practice. There is rising awareness
that information processing problems exist in children with
learning disabilities and that these problems impact on
occupational performance at home and school.® Deficits in
information processing ability can consequently occur at

any stage in this four-part process.* Each child will have

a 6 ]
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a unique pattern of LD related with specific information
disorders that many affect brain’s ability to perceive,
integrate, store and communicate information. For example,
those who have difficulty in perceiving information may
have problems in recognizing shape, position and size of
the items seen. Those who have difficulty in integrating
information may have problems in placing information
in the proper order. Those who have difficulty in storing
and placing information processing may have problems in
memorizing or learning new materials. Those who have
difficulty in communicating information may have problems
in answering questions, or face difficulties with motor
abilities. Besides, the inability to process information

efficiently can lead to frustration, social incompetence,
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low self-esteem, and language impairments.® Moreover,
Learner also described that children with LD display
problems about knowing the way to increase their
knowledge, the way to organize and regulate their thinking,
the way to incorporate new matter with past experiences
and knowledge already acquired, the way to remember
what they leam, and the way to approach tasks purposefully.®
Many researchers were interested in information processing
on children with LD. However, they had focused on
different aspects of information processing, and employed
different research instruments and methodologies.” For
instances, Watson and Willows examined the potential
contribution of a range of processing factors to reading
success and failure at early and later stages of reading
development by using the Goldman-Fristoe-Woodcock
(G-F-W) sound-symbol tests, clinical evaluation of
language functions, WISC-R, developmental test of
visual-motor integration, test of visual-perceptual skills,
G-F-W sound-symbol tests, Gates-McKillop reading
diagnostic tests, wide range achievement test-revised,
and rapid automatized naming test.” Result demonstrated
that children who had reading disability were characterized
by difficulty in what was interpreted as symbolic
processing/memory, which occurred in combination with
visual processing deficiencies and with deficits in both
visual processing and rapid automatized naming. On the
other hand, Cermak investigated the ability of learning
disabled children to process, retain, and retrieve verbal
information within a series of information-processing
tasks in children with LD by using the repetitive task, the
phonemic (rhyming) task, the semantic (category) task,
and the single-letter-only task.® The result revealed
that both rate and level at which these children process
information were below the standards set by normal
children. Taken together, these researches highlighted
the same conclusion that information processing disorder

was a crucial problem in children with LD.”®

Bull Chiang Mai Assoc Med Sci

Since assessment is a vital step of an occupational
therapy process for implementing an effective intervention,
the assessment method of information processing strategy
dysfunction are presented in this article. In the area of
cognitive intervention, there is an increasing need of
an occupation-focused assessment tool to identify and
explain how cognitive deficits interfere with daily task
accomplishment in clients with cognitive dysfunction
including children with LD. In addition, this instrument
helps to establish strength and weakness in the
cognitive processing strategies that are required to
execute these critical activities. Occupation-focused
assessment has been recommended by therapists to
measure cognitive disorder since it considers real-world
situations that could lead to greater individualization of
treatment plans, and thus to a more efficient therapy
outcome.”” The perceive, recall, plan and perform
(PRPP) system of task analysis is one of the
occupation-focused assessments that measures both
task performance skills and cognitive information processing
strategy over time in a specific context."" It is composed
of two analyzing stages. Stage one analysis employed a
standard behavioral task analysis to indicate the person’s
mastery for specific and relevant occupations. Stage
two analysis adopts a cognitive task analysis describing
cognitive processes underlying task performance and
cognitive strategies in complex situations. This stage is
conceptually divided into four quadrants including
perceive, recall, plan and perform. Each quadrant is
broken down into 3 subquadrants and several underlying
information processing strategies termed “descriptors”'
as shown in Figure 1. This article would like to present
only stage two analysis in order to set goals for PRPP

intervention in another phase of the thesis.
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Figure 1. PRPP system of task analysis: Conceptual model of information processing behaviors.

Many researchers have conducted studies on the
PRPP system of task analysis that has been used to
assess cognitive deficits in a variety of samples including

13-15

adults with traumatic brain injury, persons with

17

schizophrenia,”® men with HIV-1 dementia," typical

4,18-19 3,20-22

children, children with learning disabilities,
and children with autism. ® In Thailand, PRPP system
of task analysis has been translated into Thai and
studied for its reliability by Munkhetvit as part of her
doctoral thesis." Findings of psychometric properties of
the PRPP system: Thai version, demonstrated excellent
test-retest reliability (ICC ranged between 0.92 and
0.96). Inter-rater reliability indicated acceptable inter-rater
reliability based on total quadrant scores, with ICCs
ranged between 0.65 and 0.83. Moreover, the PRPP
system: Thai version has been used in Thai context in
clients with stroke, person with schizophrenia, and the
elderly with dementia. However, the PRPP system: Thai
version has never been used in Thai children. Therefore,

in this study, PRPP system: Thai version was used to

a 6 ]
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explore information processing strategies application in
Thai children with LD.

This work aimed to explore information processing
strategy dysfunctions on different kinds of play activities
in Thai children with learning disabilities. The researcher
expected that information obtained would strengthen
knowledge in occupational therapy regarding the use of
occupation-focused assessment for measuring cognitive

functions in children with learning disabilities in Thailand.

Materials and Methods

Participants

Children diagnosed with LD were recruited by
purposive sampling method. All are reading disabilities
and never been exposed to the intervention or received
intervention less than one session per week. There were
a total of 25 male and 5 female participants in the study.
Age range of participants was 9-12 years (mean 10.8

years). Participants were in grade 4 to 6 in 6 inclusion
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schools in the broader area of Chiang Mai Province,
Thailand, which had children diagnosed with learning
disabilities. Inclusion criteria of grades based on the

similarity of cognitive development.*

Instrument
The PRPP system: Thai version' was used with

the sample in this study.

Procedure

Proposal was submitted to the Ethics Committee of
the Faculty of Associated Medical Sciences, Chiang Mai
University for approval. Researcher asked for permission
from the director of the Rajanagarindra Institute of Child
Development, Chiang Mai, to access lists of name
and school of children with LD receiving services from
the institute. Directors of each school were then asked
for permission to contact teachers working with special
need children. Thirty children with learning disabilities
were recruited according to the predetermined criteria.
After parents signed informed consent document,
all participants were asked to perform 3 play activities
including cognitive games (jigsaw, puzzle, maze),
movement activities (searching for the treasures on the
map, bouncing the ball with two hand in a zigzag manner,
throwing the ball into the basket), and competitive plays
(domino, bingo, stacking). Criteria for specifying activities
to detect information processing strategy application were
based on the PRPP system of task analysis.”” Criteria
included assessment activities should be considered as
important and meaningful for child’s daily life, children
must be familiar with the material and equipment used in
the activities, or has participated in the activities before,
and activities are able to be divided into task steps, and
must be diverse based on the abilities and limitations of
children. However, the participants might have different
skills so some activity might be easy for some participants
but not for the others. Therefore, in this study, each
participant would be assigned for assessment activity
based on his or her ability. For example, in the cognitive
games, a jigsaw game was selected for one participant
while the puzzle game was suitable for another. In addition
to the PRPP system criteria, the assessment activities
selected for data collection in this study were based on the

performance areas of the Occupational Therapy Practice
Bull Chiang Mai Assoc Med Sci

Framework: Domain and Process (3™ Edition)*® in
the play areas. After assessment activities were
selected, activity performing of each participant was VDO
recorded by researcher and research assistant who was
an occupational therapist. The researcher systematically
observed video footages of performance, and scored
according to the PRPP System: Thai Version in the Stage
Two Analysis.

The stage two analysis provided a total PRPP
score comprised of quadrant, sub-quadrant scores and
individual descriptor scores. The total PRPP system
score and the quadrant scores, perceive, recall, plan
and perform, were used for analysis in this study as they
reflected the broader areas of information processing
strategy application focused in this study. The total PRPP
system quadrant, sub-quadrant, and individual descriptor

scores were converted to total percentages.

Data analysis

Scores obtained from stage two analysis of the
PRPP system: Thai version was analyzed using descriptive
statistics. Mean quadrant, sub-quadrant, and individual
descriptor scores were computed based on descriptive
statistics to identify group means, standard deviations and

percentage scores.
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Demographic characteristics

Table 1 Demographic characteristics of the sample group (N=30).

General data N=30 Percent (%)

Sex

Male 25 83.33

Female 5 16.67
Age 9.0-9.11 1 3.33
(Years) 10.0-10.11 12 40.00

11.00-11.11 11 36.67

12.00-12.11 6 20.00
Grade 4 10 33.33

5 11 36.67

6 9 30.00

Demographic characteristics of sample was shown
in Table 1. Thirty children with LD who met the inclusion
criteria were selected to participate in the study. The
average age were 10.8 years old with males (83.33%)

and were studying in the 5" grade (36.67%).
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Figure 2. Information processing during cognitive games.
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Figure 2 showed that plan quadrant which
displayed the most difficult application was programming
sub-quadrant (41.11%). Discriminating sub-quadrant was
the most problem in perceive quadrant (43.33%). For

the perform quadrant, continuing sub-quadrant (52.56%)

Table 2 PRPP stage two ‘descriptor’ percentages of cognitive game.

presented the most difficulties. In addition, recall quadrant

operations associated with recalling facts sub-quadrant

(58.56%) was the most difficulty application in cognitive

games for these children.

Data Code Descriptor Min. Max. Mean Mean% SD.
Perceive ATTENDING
Notices 1.00 3.00 2.55 85.00 0.78
Modulates 1.00 3.00 2.24 74.67 0.83
Maintains 3.00 3.00 3.00 100.00 0.00
SENSING
Searches 1.00 3.00 1.52 50.67 0.63
Locates 1.00 3.00 1.52 50.67 0.63
Monitors 1.00 3.00 1.72 57.33 0.70
DISCRIMINATING
Discriminates 1.00 3.00 1.31 43.67 0.54
Matches 1.00 3.00 1.31 43.67 0.54
RECALL RECALLING FACTS
Recognises 1.00 3.00 245 81.67 0.91
Labels 1.00 3.00 1.69 56.33 0.89
Categorises 1.00 3.00 1.21 40.33 0.49
RECALLING SCHEME
Contextualises to Time 3.00 3.00 3.00 100.00 0.00
Contextualises to Place 3.00 3.00 3.00 100.00 0.00
Contextualises to Duration 1.00 3.00 2.03 67.67 0.73
RECALLING PROCEDURES
Uses Object 1.00 3.00 1.14 38.00 0.44
Users Body 2.00 3.00 2.55 85.00 0.51
Recalls Steps 1.00 2.00 1.69 56.33 0.47
PLAN MAPPING
Knows Goal 1.00 3.00 2.93 97.67 0.37
Identifies Obstacles 1.00 2.00 1.41 47.00 0.50
Organises 1.00 2.00 1.24 41.33 0.44
PROGRAMMING
Chooses 1.00 2.00 1.10 36.67 0.31
Sequences 1.00 2.00 1.31 43.67 0.47
Calibrates 1.00 2.00 1.31 43.67 0.47
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Table 2 PRPP stage two ‘descriptor’ percentages of cognitive game. (continued)

Data Code Descriptor Min. Max. Mean Mean% SD.
EVALUTING
Question 1.00 3.00 1.21 40.33 0.56
Analyses 1.00 2.00 1.59 53.00 0.50
Judges 1.00 3.00 1.41 47.00 0.63
PERFORM INITIATING
Starts 3.00 3.00 3.00 100.00 0.00
Stops 3.00 3.00 3.00 100.00 0.00
CONTINUING
Flows 1.00 2.00 117 39.00 0.38
Continues 1.00 3.00 1.21 40.33 0.49
Persists 2.00 3.00 2.38 79.33 0.49
CONTROLLING
Times 1.00 2.00 1.17 39.00 0.38
Coordinates 1.00 3.00 1.76 58.67 0.58
Adjusts 3.00 3.00 3.00 100.00 0.00
Table 2 also showed that the most difficulty of sub-quadrant), times descriptors (39.00%) (control
information processing strategies application for children sub-quadrant), and recalls steps descriptors (69.17%)
with LD was chooses descriptor (36.67%) (programming (recalling sub-quadrant).
sub-quadrant), discriminates (43.67%) and matches 2) Movement Activities (searching for the treasures on the
descriptors (43.67%) (discriminating sub-quadrant), flow map, bouncing the ball with two hand in a zigzag manner

(39.00%) and continues descriptors (40.33%) (continuing and throwing the ball into the basket)
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Figure 3. Information processing during movement activities.
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From Figure 3, it can be shown that plan quadrant
illustrated the most errors was programming sub-quadrant
(67.78%). Continuing sub-quadrant showed the most

problem in perform quadrant (71.11%). In the perceive

Table 3 PRPP stage two ‘descriptor’ percentages of movement activities.

quadrant, discriminating sub-quadrant (mean 71.67%)

presented the most difficulties. Moreover, recalling

procedures sub-quadrant in recall quadrant was the next

problem on movement activity (73.33%).

Data Code Descriptor Min. Max. Mean Mean% SD.
Perceive ATTENDING
Notices 3.00 3.00 3.00 100.00 0.00
Modulates 2.00 3.00 2.60 86.67 0.50
Maintains 3.00 3.00 3.00 100.00 0.00
SENSING
Searches 1.00 3.00 2.70 90.00 0.65
Locates 1.00 3.00 2.30 76.67 0.65
Monitors 1.00 3.00 2.00 66.67 0.91
DISCRIMINATING
Discriminates 1.00 3.00 2.20 73.33 0.92
Matches 1.00 3.00 2.10 70.00 0.88
RECALL RECALLING FACTS
Recognises 1.00 3.00 2.48 82.67 0.83
Labels 1.00 3.00 2.48 82.67 0.83
Categorises 1.00 3.00 2.34 78.00 9.94
RECALLING SCHEME PROCEDURES
Contextualises to Time 3.00 3.00 3.00 100.00 0.00
Contextualises to Place 3.00 3.00 3.00 100.00 0.00
Contextualises to Duration 3.00 3.00 3.00 100.00 0.00
RECALLING PROCEDURES
Uses Object 1.00 3.00 2.41 80.33 0.87
Users Body 1.00 3.00 2.10 70.00 0.90
Recalls Steps 1.00 3.00 2.00 66.67 0.96
PLAN MAPPING
Knows Goal 2.00 3.00 2.93 97.67 0.26
Identifies Obstacles 1.00 3.00 2.38 79.33 0.68
Organises 1.00 3.00 1.93 64.33 0.80
PROGRAMMING
Chooses 1.00 3.00 217 72.33 0.80
Sequences 1.00 3.00 1.76 58.67 0.87
Calibrates 1.00 3.00 2.03 67.67 0.78
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Table 3 PRPP stage two ‘descriptor’ percentages of movement activities. (continued)

Data Code Descriptor Min. Max. Mean Mean% SD.
EVALUTING
Question 1.00 3.00 245 81.67 0.69
Analyses 1.00 3.00 214 71.33 0.74
Judges 1.00 3.00 2.21 73.67 0.82

PERFORM INITIATING

Starts 3.00 3.00 3.00 100.00 0.00
Stops 3.00 3.00 3.00 100.00 0.00
CONTINUING
Flows 1.00 3.00 1.66 55.33 0.86
Continues 1.00 3.00 1.66 55.33 0.86
Persists 3.00 3.00 3.00 100.00 0.00

CONTROLLING

Times 1.00 3.00 2.03 67.67 0.78

Coordinates 1.00 3.00 2.24 74.67 0.91

Adjusts 1.00 3.00 2.24 74.67 0.91
Table 3 presented means, standard deviations and descriptors (55.33%) (continuing sub-quadrant), sequences
range of scores of each ‘descriptor’ on the movement descriptors (58.67%) (programming sub-quadrant),
activity. Strategy application behaviors that were the most recalls steps descriptors (66.67%) (recalling sub-quadrant),
problems in children with LD for each of sub-quadrant and monitors descriptor (66.67%) (sensing sub-quadrant).

mentioned above were flows (55.33%) and continues . . . .
3) Competitive plays (domino, bingo, stacking)

Perceive Recalling Facts Recall

Discriminating Recalling Schemes

Sensing Recalling Procedures

Attending Mapping

Controlling Programming

Continuing Evaluating

ECTLE Initiating Plan

Figure 4. Information processing during competitive play.
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It was illustrated in figure 4 that total scores of
each quadrant were high. However, some sub-quadrant

were found critical in this sample group involving

Table 4 PRPP stage two ‘descriptor’ percentages of competitive play.

sensing (84.11%) in perceive quadrant and continuing

sub-quadrant (83.67%) in perform quadrant.

Data Code Descriptor Min. Max. Mean Mean% SD.
Perceive ATTENDING
Notices 3.00 3.00 3.00 100.00 0.00
Modulates 2.00 3.00 2.53 84.33 0.51
Maintains 1.00 3.00 2.30 76.67 0.92
SENSING
Searches 1.00 3.00 2.63 87.67 0.72
Locates 2.00 3.00 2.77 92.33 0.43
Monitors 1.00 3.00 210 70.00 0.88
DISCRIMINATING
Discriminates 2.00 3.00 2.97 99.00 0.18
Matches 1.00 3.00 2.93 97.67 0.37
RECALL RECALLING FACTS
Recognises 2.00 3.00 297 99.00 0.18
Labels 2.00 3.00 2.93 97.67 0.25
Categorises 3.00 3.00 3.00 100.00 0.00
RECALLING SCHEME PROCEDURES
Contextualises to Time 2.00 3.00 2.72 90.67 0.45
Contextualises to Place 2.00 3.00 2.97 97.67 0.25
Contextualises to Duration 3.00 3.00 3.00 100.00 0.00
RECALLING PROCEDURES
Uses Object 1.00 3.00 2.77 92.33 0.50
Users Body 1.00 3.00 2.83 94.33 0.46
Recalls Steps 1.00 3.00 2.57 85.67 0.57
PLAN MAPPING
Knows Goal 2.00 3.00 293 97.67 0.25
Identifies Obstacles 2.00 3.00 2.93 97.67 0.25
Organises 1.00 3.00 2.63 87.67 0.56
PROGRAMMING
Chooses 1.00 3.00 2.77 92.33 0.50
Sequences 1.00 3.00 2.63 87.67 0.56
Calibrates 1.00 3.00 2.53 84.33 0.63
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Table 4 PRPP stage two ‘descriptor’ percentages of competitive play. (continued)

Data Code Descriptor Min. Max. Mean Mean% SD.
EVALUTING
Question 1.00 3.00 2.67 89.00 0.55
Analyses 1.00 3.00 2.63 87.67 0.56
Judges 1.00 3.00 2.62 87.33 0.56

PERFORM INITIATING

Starts 3.00 3.00 3.00 100.00 0.00
Stops 3.00 3.00 3.00 100.00 0.00
CONTINUING
Flows 1.00 3.00 2.31 77.00 0.66
Continues 1.00 3.00 2.31 77.00 0.66
Persists 1.00 3.00 2.86 95.33 0.52
CONTROLLING
Times 1.00 3.00 241 80.33 0.57
Coordinates 1.00 3.00 2.86 95.33 0.52
Adjusts 1.00 3.00 293 97.67 0.37

Table 4 presented means, standard deviations
and range of scores of each ‘descriptor’ in competitive
play. Strategy application behaviors posed the most
difficult application of participants for each sub-quadrant
mentioned above were monitor descriptors (70.00%)
(sensing sub-quadrant), flows (77.00%) and continues
(77.00%) descriptors (continuing sub-quadrant).

In conclusion, the study detected a variation
of problems to different extent in 3 assessment activities
on each quadrant of PRPP system: Thai version. The
cognitive games were the most novel and complex
activities because they required extensive planning and
decision making. Total scores of this activity in all quadrants
in PRPP system were relatively lower than that of other,
especially in plan and perceive quadrant. Total scores in
movement activities, as the least complex but high novel,
was reported to be lowest in plan and perform quadrant.
Total scores in the competitive plays were relatively higher
than other activities because children were familiar with
these activities. However, score of the competitive plays

was reported to be lowest in plan and perceive quadrant.
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Types of strategy application deficits are identified
by stage two of the PRPP system of task analysis. This
stage of the PRPP system is divided into 4 quadrants:
perceive recall, plan, and perform. Each quadrant is
divided into more specific ‘sub-quadrants’ of cognitive
processing that represent information processing operations.
“descriptors” representing a behavior associated with a
specific processing operation defined by each sub-quadrant
that relates to processing focus of that particular quadrant.
Application of information processing strategy is defined
as the cognitive and metacognitive functions required for
everyday life activities. This study revealed that all children
had difficulty in applying the information processing strategies
needed to complete tasks safely, effectively, and efficiently
in real-world contexts. Severity of the difficulty found in this
study depended on patterns, novelty and complexity of the
activities. This finding was consistent with previous
studies in the field of developmental neuropsychology over
the past two decades in that children will use executive

function skill to solve novel and complex tasks.” Welsh
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and Pennington noted that “behaviors such as planning,
flexibility, and self-monitoring are evident throughout the
life span, albeit the manifestations change with cognitive
maturation”.”’

Plan quadrant was the most problematic quadrant
for participants on all assessment activities,
especially cognitive games which were novelty and
complexity task. Plan is behavioral strategies associated
with making plans, decisions and judgments about nature
and quality of performance. In order to complete a task
with many steps, children must plan their actions before
performing. They must consider alternatives, organizes
themselves and required materials, remember the steps
sequence of their plan. Moreover, during performing the
task, they must monitor their plan and make necessary
organizes to ensure success.”® This finding was corresponded
to the previous studies of using the PRPP system of task
analysis to explore the information processing
strategies application errors in children LD.*>*° The finding
of these studies showed that planning was the most difficult
for children in sample group. Pulis and Chapparo used
eight school tasks which suitable for aged 6-8 years
including coloring, cutting and pasting, drawing, writing a
story, paper folding, tying shoelaces, catching a ball and
skipping.” When scores for all eight school tasks were
combined, a direct ordering of quadrants was found with
plan emerging as the most problematic quadrant. Evaluating
and programming (plan quadrant) and recalling procedure
(recall quadrant) were the most difficulty sub-quadrant.
Although, plan quadrant was the most problematic on all
assessment activities in this study, another quadrant was
also challenge for participants. The orders of a challenging
quadrant were different based on pattern of play activities.
Therefore, discussions based on the assessment activities
are as follows:

1. Cognitive games (jigsaw, puzzle, and maze)

Like academic tasks, plan, perceive, perform
and recall were problematic in the cognitive
games. The significant descriptors in plan quadrant
appeared to be the problems including chooses
(programming sub-quadrant), questions (evaluating
sub-quadrant) and organizes (mapping sub-quadrant).

Plan quadrant encompassed the metacognitive

Bull Chiang Mai Assoc Med Sci

components of information processing which
facilitates the formulation of a plan to achieve
a task objective and a specific sequence
of steps. In a task with novelty and complexity,
it specifically requires ability to organize.”**
Some researchers found that children with LD
have been struggled with ability to organize materials
and classroom activities.’' Activities in cognitive
games (jigsaw, puzzle, maze) in this study were
quite novel and complex for participants. However,
typical children would be able to participate in
these activities independently. To complete these
activities, children must apply metacognitive
strategies which are important for the maintenance
and generalization of skills and application of learned
skill. The strategies include planning and problem
solving, making inference and decision making,
modulating and switching attention between task
components, monitoring information, and readjusting
responses.”* Children who fail to conduct some of
these strategies appear to possess learning
disabilities.* For example, in jigsaw game,
participants needed to choose suitable pieces of
jigsaw to match with other pieces. They would
be suspected if any pieces had been put in the
wrong place. They would learn how to organize the
jigsaw component.

Perceive was another problematic quadrant
for cognitive games, especially for discriminates
and matches descriptors (discriminating sub-quadrant)
and searches and locates descriptors (sensing
sub-quadrant). Errors found in these descriptors
were caused by visual perception problem which
was a prevailing obstacle for children with LD,
especially dyslexia.*® There are different types of
visual perception. Each has differently impacted
on a complex task which was analyzed as follows;
children with visual attention disorder are more
likely to fail to observe details needed for learning
and participating in activities or receive unnecessary
information distracted them from the focus.
Children with visual closure disorder are unable to

identify the incomplete parts of forms or objects.
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Therefore, they could not mentally complete visual
image or relate it with the previous store
information.* According to the study, children
could not imagine the complete picture of a jigsaw
and could not complete the game. Children with
visual form constancy, visual discrimination, and
visual figure ground discrimination disorders were
struggled with searching, locating, matching and
discrimination of objects. Children with spatial
perception disorders were struggled with orientation
and position of objects and orientation between
themselves to surrounding environment. These
disorders affect depth perception, understanding of a
map and reversed image perception.

The most problematic descriptors found in the
perform quadrant included flows and continues
descriptors as in continuing sub-quadrant and
times descriptors as in control sub-quadrant. Study
reported the children frequently failed to participate
in activities demonstrated that they could not follow
the instruction, took too long to finish their task
and especially needed guidance to achieve the
task. This is because these children possessed
metacognition impairment. Many studies reported
that children with metacognition impairment had
a relatively slower speed of cognitive processing
than typical children and took longer time to finish
the assignment.”” Processing speed significantly
correlates with participatory and academic skills in
school, ranging from a simple to complex activity.
It is not surprising that children with LD would fail
to participate in school activities such as academic
tasks, keyboard typing, game activities, and sports.

Though recall was reported to be the least
problematic quadrant in cognitive game,
contextualizes to durations descriptor (recalling
schemes sub-quadrant), use object and recall
steps descriptors (recalling procedures sub-quadrant),
and categorizes descriptors (recalling facts
sub-quadrant) were reported to be critical for
samples. Activities used to assess information
processing strategies had to be complex enough

to reveal problems from information processing
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in children with LD. Problems found in recall
quadrant were in the same direction: students were
struggled to follow instructions demonstrated
before and could not appropriately and correctly
choose and group objects. For example, children
could not differentiate pieces of jigsaw and group
them by color or edging. Moreover, they took long
period of time to finish the task exceeding the
appointed time. Limitation of recall can be used
to measure the efficiency of working memory.*
Children with poor working memory show incomplete
recall and struggle in activities which require storage
and manipulating information.** Working memory
is significant for activities that require cognitive
processing. To complete the cognitive task, it is
important to hold information in process until it is
integrated into a full concept.*”® Children with
working memory impairment failed to recall the
multi-step instructions or rules and to complete a

task involving calling up necessary information.*’

. Movement activities (searching for the treasure

on the map, bouncing the ball with two hand in a
zigzag manner, and throwing the ball into the basket)
Plan and perform were reported to be the most
important quadrant in movement activity in which
sequences descriptors in programming sub-quadrant
(plan), flows and continuous descriptors in
continuing sub-quadrant, times, coordinates, and
adjusts descriptors in controls sub-quadrant
(perform) were reported to be the most problematic
errors. These findings were consistent with Pulis
and Chapparo’s study in that the most of assessment
activities required a coordinating movement were
used to explore information processing strategies
application errors in children with LD such as catching
a ball, cutting and pasting, tying a shoelace.’ The
result revealed that plan and perform were the
most problematic quadrant for samples.
Assessment results showed that movement
activities substantially required motor coordination
ability. However, many studies reported that
impairment of the development of motor coordination

co-existed with specific learning disabilities.*"**
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Factors affecting motor coordination ability in LD
children were caused by slow information processing.
Brown reported that slow information processing
impacted coordination ability and integration
between multiple skills and information sources.”
Other significantly further contributed to motor
coordination was impaired information processing.*

Generally, movement involves the cortical or
brain-directed process of motor planning (praxis).
The praxis process consists of (1) ideation: ability
to mentally set up a motor objective and design
of ways to achieve it; (2) motor planning: ability
to intentionally plan and sequence the motor actions
required to achieve the objective: (3) motor
coordination: ability to accomplish movements with
precision; and (4) feedback: ability to recognize
the achievement of motor objective and respond to
consequences.*® This process of movement shows
that plan and sequence process in motor action
are crucial components of motor planning process,
which will continually enhance motor coordination
process. Findings from this study conformed to
the above information that there were errors not
only in perform quadrant but also in plan
quadrant, especially for the sequence descriptor
which was reported to be the most important
error in movement activity. Furthermore, poor motor
coordination ability is a result of poor perception.
Many researchers shared that movement process
was a deliberation of perception, decision and

effecter.*®*’

Wilson and McKenzic set a hypothesis
that there would be a poor motor coordination if
movement process was interrupted in any stage.*
Kurtz claimed that perceptual processing regarding
movement consisted of visual kinesthetic, and
cross-modal perception.*® This study was consistent
with Kurtz's study that visual perception, especially
visual-spatial perception caused errors in discriminations
and matches descriptors (discrimination sub-quadrant
in perceive quadrant). Another factor affecting
movement was slow processing speed ability which

took children with LD too long to finish assignments

and caused errors in following times descriptor.

Bull Chiang Mai Assoc Med Sci

Recall was reported to be the least problematic
quadrant in movement activity. Recall step was
the only problematic descriptor since it required
working memory to complete assignments. If recall
step is impaired, one would be struggled with
remembering instructions, organizing time toward
the deadline, especially in activities with multiple
steps and complex sequences which was obvious
in assessment activities such as bouncing a ball
with switching hands and a treasure hunting
game that followed a map.*® Children with LD in
this study were struggled to be aware of depth

perception and location or direction in a map.

. Competitive plays (domino, bingo, and stacking)

Although total scores of PRPP system in each
quadrant on competitive plays were higher than
another 3 assessment activities, some descriptors
were critical in this samples including monitors
descriptor in sensing sub-quadrant followed
by flows and continues descriptors (continuing
sub-quadrant), and times descriptor (control
sub-quadrant). All activities necessary to children
including ADL, i.e. playing in any way such as card
games, music, sport, singing, and dancing, have
to utilize monitoring their actions in order to determine
the next step, and also evaluate what would happen
after their decision. During group activities,
children often forgot their sequence and unaware
for making a mistake. Factor dealing with these
problems is slow processing speed which makes
children react very slowly and causes errors in the
flows and continues and times descriptors. However
all errors had less problems when compared to other
activities. This may be caused by stimulation and
feedback from other children in the group. Children
also copied friend’s behavior which made them less
able to use an information processing strategy,
especially recalling and planning. All are consistent
to McDonald who used peers to deliver self-monitoring
strategy in children with disabilities which here

can help support and motivate their learning.”'
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Analysis of the performance demonstrated that This work was partly supported by the graduate
participants had difficulties in all stages of information grant from the Faculty of Associated Medical Sciences,
processing in all kinds of play activities. Plan quadrant Chiang Mai University.

produced the most problems while recall quadrant was

reported to be the least problematic quadrant.
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Background: The 2009 pandemic influenza virus A (H1N1) caused the global pandemic disease since the first
outbreak reported in April 2009. HA and NA genes of influenza virus have the frequent antigenic variation resulted

from immune response and drug.

Objective: To analyze HA and NA genes from 34 viral isolates circulating during 2009-2011 in Thailand to elucidate

the genetic drift of these genes.

Methods: A total of 34 samples of viruses were derived from individuals with influenza-like illness (ILI) in each
epidemic wave from different regional areas of Thailand. Nucleotide sequences of HA and NA of viruses from each
epidemic wave were analyzed and compared with the vaccine strain. Phylogenetic tree was constructed from the
concatenated HA and NA nucleotide sequences of viruses isolated in this work. Hl titer of the virus isolated from

each epidemic wave was also determined with a reference human serum.

Result: Nucleotide and amino acid sequences analysis revealed that antigenic drift from vaccine strain of both
genes has been occurred in the antigenic site since the first epidemic wave in Thailand. The increasing of
mutation in the antigenic site could be observed in virus isolated from the 4" epidemic wave. However, no any
amino acid differences could be found in receptor binding site and glycosylation site within HA of most virus isolates
comparing to the vaccine strain according to HI titer. Additionally, change in amino acid sequence was not occurred
in the drug binding site of NA. Phylogenetic tree analysis could classify viruses into closely related but distinct

clusters.

Conclusion: Viruses were different between early pandemic and the 4" epidemic wave. Therefore, surveillance
of the antigenic drift of 2009 pandemic influenza virus A (H1N1) should be continuously followed up for the
consideration of vaccine update and drug treatment in Thailand.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 36-52. Doi: 10.14456/jams.2016.12

Keywords: 2009 pandemic influenza virus A (H1N1), epidemic wave, HI titer, genetic drift
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Introduction

Influenza A is one of three genera of influenza
viruses in the family of negative stranded, segmented
RNA viruses known as Orthomyxoviridae." Influenza virus
is a highly contagious respiratory pathogen that continues
to spontaneously evolve by the process of genetic drift™*
and dynamic changes over different periods of time and
various places within different epidemiological entities.
This event leads to generation of a new virus that impacts
both veterinary and human public health worldwide.

The 2009 pandemic H1N1 influenza virus was
firstly found in patients with febrile respiratory illness in the
United States and Mexico, and has spread rapidly across
the world by human-to-human transmission including to
Thailand. New virus was generated from genetic
re-assortment between the recently circulating swine H1
viruses in North America and avian-like swine viruses in
Europe.® The phylogenetic analysis revealed that HA gene
(hemagglutinin) of 2009 H1N1 was derived from classical
swine H1N1 virus® and NA gene (neuraminidase) of this
virus was closely related to European H1N1 swine virus
and H5N1 avian flu rather than H1N1 counterparts that in
North America.’

The 2009 pandemic A H1N1 virus is generally
associated with mild disease and a relatively low mortality.”
However, sporadic severe or fatal cases were reported
from time to time. Apart from individual immunity discrepancy,
it is projected that high virulence and pathogenesis
of influenza strains are also caused by the specific
sequence of viral proteins and mutations occurred in
critical regions, including the external surface of HA and
NA in relation to their interactions with sialic acids, the
viral specific receptor on host cells.”

HA and NA are two most important surface
glycoproteins of influenza viruses to elicit protective
antibody and also insight for selective pressure when the
alteration was occurred within the antigenic sites of these
glycoproteins®® due to antigenic drifts under the selective
pressure of herd immunity.”"

HA can be function in the form of a homotrimer.
This glycoprotein is composed of a N-terminus- globular
head domain (Interpro IPR000149) and a C-terminal stalk
domain (Interpro IPR013829)."”” The N-terminus signal

38 ’J’]iﬁ’]iLﬂﬂﬁﬂﬂ’ﬁLLWﬂETL‘%UOI‘V&&J'

peptide is 17 residues long and is cleaved during
the maturation process. The receptor binding site is
composed of three structural elements: a 190-helix
(residues 184-191), a 220-loop (residues 218-225), and
a 130-loop (residues 131-135)." Several antigenic sites
located within positions 87 to 254 divided into 4 regions
(Ca, Cb, Saand Sb).""® Sa and Sb sites are proximal to the
receptor-binding pocket, the Ca site (Ca1l and Ca2) is at
the subunit interface, and the Cb site is within the vestigial
esterase domain.” NA is a tetramer with a boxlike head
comprises of four subunits, as well as a central attached
stalk with a single hydrophobic region of some 29 amino
acids near the N-terminus.” NA is an essential glycoprotein
for viral survival and pathogenicity. During early infection,
HA binds to sialic acid-containing receptors on the surface

of host cells.”®"

NA cleaves cellular sialic acid that link
between host cell membrane to help new virions release
from host cell and allow them to infect the adjacent

cells.”®*

NA protein contains antigenic sites at residues
153, 198-200, 328-336, 337-344, 364-367, 369-399, and
431-434.% Glycosylation at antigenic sites of HA and NA
is also an important mechanism of immune evasion by
influenza virus.***® Maturation of HA in the ER is also
characterized by N-glycosylation (N-X-S/T) at 8 conserved
positions (27, 28, 40, 104, 293, 304, 498 and 557).
Additionally, NA has 8 glycosylation sites at positions 50,
58, 63, 68, 88, 146, 235 and 386.”” Variations in amino
acids of HA and NA proteins have been reported in several
studies in the early epidemic time of virus.****

Since World Health Organization (WHO) declared
an emergent pandemic of the virus*’ and announced that
outbreak moved beyond the post-pandemic period after
mid 2010, the alteration of amino acids changes of HA
and NA of 2009 pandemic H1N1 influenza virus isolated
from patients in each epidemic wave in different regional
areas of Thailand during pandemic and post-pandemic
time should be monitored to assess the vaccine efficacy.
Therefore, specific aims of this study were: (1) to study
the phylogenetic relationship among 2009 pandemic
H1N1 influenza virus from each epidemic wave during
June 2009 through December 2011 in Thailand; (2) to
investigate mutation and qualitative amino acid changes

at receptor-binding sites (RBS), antigenic sites and
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N-glycosylation sites of HA in viruses from each epidemic
wave; (3) to examine mutation and qualitative amino acid
changes in antigenic sites, drug binding sites and
N-glycosylation sites of NA in viruses from each epidemic

wave.

Materials and methods

Viral samples

A total of 34 samples presented in Table 1 were
derived from throat swabs or nasopharyngeal swabs
collected from individuals with influenza-like illness (ILI) in
each epidemic wave from different regional areas of
Thailand. Laboratory diagnosis was performed by real-time
RT-PCR to confirm the positivity for 2009 pandemic H1N1
influenza viruses of all samples. Nucleotide sequences of
HA and NA of viruses isolated from different geographic
area corresponding to the period of each epidemic wave
in Thailand available in GenBank was also included in
the study. The vaccine strain, A/California/07/2009
(Accession number NC_026433 and NC_026434) and
A/California/04/2009 (Accession number GQ117044 and
FJ969517) were used as the reference strains for
nucleotide and protein sequence analysis and comparison.
Viruses were propagated in Madin-Darby Canine Kidney
cells (MDCK) (CCL34: American Type Culture Collection,
Rockville, MD, USA) and subsequently confirmed for the
presence of viruses with reverse transcription-polymerase
chain reaction (RT-PCR). All positive 2009 pandemic A

H1N1 viruses were stored at -80 °C for further use.

Nucleotide sequencing of HA and NA genes of viruses.

Viral RNA was extracted with the QlAamp Viral RNA
Mini kit (Qiagen, Germany). The HA and NA genes were
amplified by RT-PCR. Random Hexamers (Invitrogen, Life
Technologies, CA, USA) was used for cDNA synthesis.
Two primer pairs were used for HA gene amplification and
direct HA sequencing: (1) Ca-HA1F (5’ATA CGA CTA GCA
AAA GCA GGG G 3’), Ca-HA943R (5 GAA AKG GGA
GRC TGG TGT TTA 3’), and (2) Ca-HA736F (5AGR ATG
RAC TAT TAC TGG AC3), Ca-HA1778R: (5°GTG TCA
GTA GAA ACG GGT GTT T 3). The HA amplicon generated
from the first and the second primer pair was 950 and

1,050 bp, respectively. Another two primer pairs were

Bull Chiang Mai Assoc Med Sci

used for NA gene amplification and direct gene
sequencing: (1) Ba-Na1 (5° TAT TGG TCT CAG GGA
GCA AAA GCA GGA GT 3'), NA770R (5'GAT CTT GTA
TGA GGC CTG TCC 3’), and (2) NA541F (5'GGT CAG
CAA GTG CTT GTC ATG A 3), Ba-Na1413R (5’ATA
TGG TCT CGT ATT AGT AGA AAC AAG GAG TTT TTT 3).
The NA amplicon generated from the first and the second
primer pair was 800 and 890 bp, respectively. The first
reverse transcription from RNA to cDNA was performed
at 50 °C by incubation for 50 minutes; the PCR reaction
started by denaturing at 95 °C for 5 minutes, and amplified
for 35 cycles (ABI 2700, Applied Biosystems, CA, USA)
under the following conditions, 94 °C for 45 seconds;
55 °C for 45 seconds, 72 °C for 2 minutes and a final
extension at 72 °C for 10 minutes. The PCR products were
analyzed by electrophoresis in a 1.5% agarose gel and
visualized by staining gels with ethidium bromide. They
were further purified and sequenced by First BASE Pte
Ltd., Malaysia.

Molecular sequences and phylogenetic analysis

The deduced amino acid translation of HA and
NA was performed by Expasy translational tool available
at http://web.expasy.org/translate/. A multiple sequence
alignment (MSA) of HA and NA nucleotide and protein
sequences from 2009 pandemic H1N1 influenza viruses
were performed by MUSCLE program version 3.52.%
Phylogenetic tree was constructed from concatenated of
HA and NA by MrBayes 3.1.1 program® with 1,000
bootstrapped replicates. A/California/07/2009 and
A/California/04/2009 were included for the phylogenetic
tree construction. A/Brisbane/59/2007 and A/Puerto_Rico/8/34
were used as outgroup. References strain for phylogenetic
tree construction were retrieved from GenBank according
to the previous report of virus outbreak at the same time

in Thailand.*

Measurement of selective pressure

To evaluate the selective pressure on HA and
NA of 2009 pandemic H1N1 influenza virus in Thailand,
non-synomymous substitution (dN) and synonymous
substitution (ds) were analyzed by Z-test of selection with
500 bootstrapped in MEGA 5 program.*'
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Hl antibody assay

A reference human serum specific to
A/California/07/2009 and those from the National Institute
for Biological Standards and Control (NIBSC), UK were
used for HI assay. HI assay was performed as previously
described.* Fifty uL of test serum were mixed with 150 pL
of RDE (Denka Seiken, Tokyo, Japan) and incubated
overnight in water bath at 37 °C for 20 hours to eliminate
nonspecific inhibitors. This step was followed by heat
inactivation at 56 °C for 30 minutes, and removal of
nonspecific agglutinate by absorbing with erythrocytes for
1 hour at 4 °C. The replicating virus at final concentration
of 4 HA units/25 pL was used as test antigen; and goose
erythrocytes was used as indicator. Treated serum was
two-fold serially diluted in duplicate wells of a microtiter V
shaped plate at an initial dilution of 1:10; and 25 pL of the
diluted serum were incubated with 25 pL of test antigen
for 30 minutes at room temperature. Thereafter, reaction
wells were added with 50 pL of 0.5% goose erythrocyte
suspension and further incubated for 30 minutes at room
temperature before HI antibody titers were determined.

HI antibody titer is defined as reciprocal of the highest

serum dilution that completely inhibits hemagglutination.
Reference/positive control serum with known HI titer,
serum control and back titration of viral antigen were
included in each run. For calculating GMT, antibody titer <10
was assigned as 5, and the titer >1280 was assigned as
1,280. Statistical analysis was done by one-way analysis
of variance (ANOVA) with Student’s t-test in SPSS for
Windows. A p-value <0.05 was considered statistically

significant difference.

Epidemiology and viral sample collection

The outbreak of 2009 pandemic A H1N1 occurred
in Thailand during the mid-2009 to 2011. The period of
the outbreak can be categorized into 4 epidemic waves,
THW1, THW2, THW3 and THW4 from different provinces
in Thailand. All 34 samples isolated from individuals with
influenza-like illness (ILI) in each epidemic wave in Thailand
were positive for 2009 pandemic A H1IN1. HA and NA
nucleotide sequences were submitted to the NCBI database

under the accession number revealed in Table 1.

Table 1 2009 Pandemic H1N1 influenza viruses isolated from each epidemic wave in different regional areas of Thailand.

Virus names Locations Accession numbers Accession numbers
(NA) (HA)

Epidemic wave 1 (THW1) (July-October 2009)

A/Thailand/Sirirajl CRC_CBI_2/2009(H1N1) Chonburi KF849738 KF849767
A/Thailand/Sirirajl CRC_CBI_3/2009(H1N1) Chonburi KF849739 KF849768
A/Thailand/Sirirajl CRC_CBI_4/2009(H1N1) Chonburi KF849740 KF849769
A/Thailand/Sirirajl CRC_CBI_7/2009(H1N1) Chonburi KF849741 KF849770
A/Thailand/Sirirajl CRC_CBI_8/2009(H1N1) Chonburi KF849742 KF849771
A/Thailand/Sirirajl CRC_CBI_9/2009(H1N1) Chonburi KF849743 KF849772
Epidemic wave 2 (THW2) (December 2009-February 2010)

A/Thailand/Siriraj CRC_SEA-002(34)/2010(H1N1) Bangkok KF849744 KF849773
A/Thailand/Sirirajl CRC_SEA-002(33)/2010(H1N1) Bangkok KF849745 KF849774
A/Thailand/Sirirajl CRC_SEA-003(34)/2010(H1N1) Bangkok KF849746 KF849775
A/Thailand/Siriraj CRC_SEA-001(34)/2010(H1N1) Bangkok KF849747 KF849776
A/Thailand/Sirirajl CRC_SEA-003(33)/2010(H1N1) Bangkok KF849748 KF849777
A/Thailand/Sirirajl CRC_SEA-002(34)/2010(H1N1) Bangkok KF849744 KF849773
A/Thailand/Siriraj CRC_SEA-002(33)/2010(H1N1) Bangkok KF849745 KF849774
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Table 1 2009 Pandemic H1N1 influenza viruses isolated from each epidemic wave in different regional areas of Thailand.

(continued)

Virus names

Epidemic wave 3 (THW3) (June-November 2010)

A/Thailand/Sirirajl CRC_NSN_1/2010(H1N1)
A/Thailand/Siriraj] CRC_NSN_3/2010(H1N1)
A/Thailand/Sirirajl CRC_BKK_1/2010(H1N1)
A/Thailand/Sirirajl CRC_BKK_2/2010(H1N1)
A/Thailand/Sirirajl CRC_BKK_7/2010(H1N1)
A/Thailand/Sirirajl CRC_BKK_9/2010(H1N1)

A/Thailand/Srirajl CRC_BKK_10/2010(H1N1)

Epidemic wave 4 (THW4) (May-December 2011)

AlThailand/Siriraj CRC_NMA_1/2011(H1N1)
AlThailand/Siriraj CRC_NMA_2/2011(H1N1)
AlThailand/Siriraj CRC_NMA_3/2011(H1N1)
AlThailand/Siriraj CRC_NMA_4/2011(H1N1)
A/Thailand/SirirajCRC_NMA_5/2011(H1N1)
AlThailand/Siriraj CRC_NMA_6/2011(H1N1)
AlThailand/SiriraJ CRC_NMA_7/2011(H1N1)
A/Thailand/SirirajCRC_NMA_8/2011(H1N1)
AlThailand/Sirira CRC_NMA_9/2011(H1N1)
AlThailand/SirirajCRC_NMA_10/2011(H1N1)
A/Thailand/SirirajCRC_NMA_11/2011(H1N1)
AlThailand/Sirira CRC_NMA_12/2011(H1N1)
AlThailand/SirirajCRC_NMA_13/2011(H1N1)
A/Thailand/SirirajCRC_NMA_14/2011(H1N1)
AlThailand/Sirira CRC_NMA_15/2011(H1N1)

A/Thailand/Siriraj CRC_NMA_16/2011(H1N1)

Locations Accession numbers Accession numbers
(NA) (HA)

Nakhonsawan KF849749 KF849778
Nakhonsawan KF849750 KF849779
Bangkok KF849751 KF849780
Bangkok - KF849781
Bangkok - KF849782
Bangkok - KF849783
Bangkok - KF849784
Nakhonratchasima KF849752 KF849785
Nakhonratchasima KF849753 KF849786
Nakhonratchasima KF849754 KF849787
Nakhonratchasima KF849755 KF849788
Nakhonratchasima KF849756 KF849789
Nakhonratchasima KF849757 KF849790
Nakhonratchasima KF849758 KF849791
Nakhonratchasima KF849759 KF849792
Nakhonratchasima KF849760 KF849793
Nakhonratchasima - KF849794
Nakhonratchasima KF849761 KF849795
Nakhonratchasima KF849762 KF849796
Nakhonratchasima KF849763 KF849797
Nakhonratchasima KF849764 KF849798
Nakhonratchasima KF849765 KF849799
Nakhonratchasima KF849766 KF849800

Phylogenetic tree analysis of 2009 pandemic A H1N1
from 4 epidemic waves in Thailand

Complete HA and NA derived from 29 positive
samples and 203 of those nucleotide sequences of 2009
pandemic A H1N1 available in GenBank were aligned and
compared with the reference strains, A/California/07/2009
and A/California/04/2009. Diversity of 29 viruses isolated
from each epidemic wave was investigated from phylogenetic
tree constructed from concatenated HA and NA nucleotide

sequences and indicated that viruses could be classified
Bull Chiang Mai Assoc Med Sci

into closely related but distinct clusters. Viruses from
THW1 and THW2 were in the same group with reference
vaccine strain. Viruses from THW4 were originated from
viruses in THW3 (Figure 1a). Reconstruction of phylogenetic
tree among viruses isolated in this work with viruses
circulating in the same period, demonstrated that the
2009 pandemic H1N1 viruses circulating in Thailand at
very early pandemic phase were differed from those at

the post-pandemic phase (Figure 1b).
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Figure 1 Phylogenetic trees of 2009 Pandemic H1N1 influenza viruses reconstructed from HA gene. The topological of the tree was summarized
ML 1,000 bootstrap replicates. (a) The tree was constructed from 29 viruses isolated in this work concatenated HA and NA

nucleotide sequences. (b) Phylogenic reconstructed model from concatenated HA and NA nucleotide sequences of 29 viruses isolated
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Figure 1 Phylogenetic trees of 2009 Pandemic H1N1 influenza viruses reconstructed from HA gene. The topological of the tree was summarized
ML 1,000 bootstrap replicates. (a) The tree was constructed from 29 viruses isolated in this work concatenated HA and NA
nucleotide sequences. (b) Phylogenic reconstructed model from concatenated HA and NA nucleotide sequences of 29 viruses isolated

in this work and 203 virus isolates outbreak at the same circulating time at different geographic regions obtained from GenBank.
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Selective pressure analysis

In order to determine the adaptive molecular
evolution of 2009 pandemic H1N1 influenza virus, overall
selective pressure operated in HA and NA were analyzed
by estimating the ratio of non-synonymous substitution
(dy) to synonymous substitution (ds) ((® ) and found that
HA and NA of 2009 pandemic H1N1 influenza virus in
Thailand were under positive selective pressure with (0

values of 1.43 and 1.69, respectively.

Comparative analysis of deduced amino acid sequences
of HA

HA is the important target of influenza viruses to
encounter neutralizing antibody selective pressure and
play a role in inter-species transmission. Therefore, amino
acid sequence comparison within antigenic sites, receptor
binding sites, and glycosylation sites of this external
glycoprotein was carried out among 34 isolates of 2009

pandemic A H1N1 influenza viruses circulating in 4

epidemic waves from Thailand with A/California/07/2009.
There was substitution of amino acids occurred in 2009
pandemic A H1N1 influenza viruses circulating during 4
epidemic waves in Thailand. As shown in Table 2, the
2009 pandemic A H1N1 influenza viruses circulating in
Thailand presented several mutations in the globular
head and stalk stem domain of HA. HA from virus isolates
of THW4 showed high frequency of mutations at each
amino acid position within globular head and stalk stem
domain of HA compared to A/California/07/2009.
Mutation of P100S, S220T and 1338V were presented in
the vast majority of 34 virus isolates but absence in A/
California/07/2009. Mutation of S202T, E391K and S468N
was less frequently found in HA of virus isolates from
THW1 to THW3 but found in isolates from THW4. Three
additional mutations, L8M, S160G and A214T were

presented in HA of viruses isolates from THWA4.

Table 2 Comparison of the frequency amino acid (aa) mutation of the HA from 2009 Pandemic H1N1 influenza viruses

from THW1- THWA4.

Positions
Viruses Numbers Years SP Globular heads Stalks
L8M P100S S160G  S202T A214T  S220T | 1338V E491K  S468N
THW1 6 2009 0 6 0 0 0 6 6 1 0
THW2 5 2009-2010 0 5 0 0 0 5 5 3 0
THW3 7 2010 0 7 0 5 5 7 7 7 4
THW4 16 2011 16 16 16 16 16 16 16 16 16

Mutation of P100S was intriguing and close to

Z Mutation of

amino acid of glycosylation site (N104).
$220T located in Ca1 antigenic site* and 1338V in the
stalk domain were also observed. Mutation of L8M was
presented in signal peptide and mutation of S160G was
close to Ca2 antigenic site.** Mutation of S202T was in
the Sb antigenic site whereas of A214T was close to the

Sb antigenic site. The last two mutations were E391K
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and S469N in the stalk domain. Virus isolates from THW1
possessed G or E but that isolated from THW2 presented
the mixture of E and K at the position 391. The transition
from E to K was found in almost of all virus isolates from
THW4 (Figure 2). Analysis of amino acid changes
in glycosylation site of HA, showed that all glycosylation
sites were asparagine and conserved among the virus

isolates from THW1-THW4 in Thailand (Table 3).
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Figure 2 The region of amino acid substitution of HA from 2009 Pandemic H1N1 influenza virus isolates circulating in THW4 in Thailand. The amino

acid substitutions found in virus isolates from THW1-THW4 were indicated in box.

Table 3 Potential Number and position of N-link glycoslylation site on HA of 2009 Pandemic H1N1 influenza viruses from

THW1-THW3 with THW4.

HA1 stalks Globular heads HA2 stalks Total
Viruses

27 28 40 104 293 304 498 557
A/Brevig_ Mission/1/1918 N N N N - N N N 7
AJ/California/07/2009 N N N N N N N N 8
THWA N N N N N N N N 8
THW2 N N N N N N N N 8
THW3 N N N N N N N N 8
THW4 N N N N N N N N 8

Comparative analysis of deduced amino acid sequences
of NA

NA is the target glycoprotein involves in releasing
and spreading of virus from infected cells to neighboring
cells and also is driven by selective pressure. Therefore,
alteration of deduced amino acid sequences in antigenic

sites, glycosylation sites and drug binding sites of NA from

Bull Chiang Mai Assoc Med Sci

34 Thai isolates of 2009 pandemic A H1N1 influenza
viruses circulating were analyzed with those of
A/California/07/2009. It revealed that NA showed less
amino acid substitutions than HA. Mutation of V1061 and
N248D were found in all virus isolates. The additional
mutations (N44S, V2411, R257K and N369K) was

observed in all virus isolates from THW4 (Table 4).
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Table 4 Comparison of the frequency amino acid (aa) mutation of the NA from 2009 Pandemic H1N1 influenza viruses

from THW1-THWA4.

Positions
Viruses Numbers Years Stalks Globular heads
N44S V106l V2411 N248D R257K R369K
THWA1 6 2009 0 6 0 6 0
THW2 5 2009-2010 1 5 0 5 0
THW3 3 2010 2 3 2 3 0
THWA4 15 2011 13 15 15 15 15

Mutation of V106l was in catalytic neuraminidase
domain.® Mutation of N44S was located in unstructured
link region6 which was in stalk region.* Mutation of V241l
was near glycosylation (position 235) site in catalytic

domain.? Interestingly, mutation of N369K was presented

those in HA (Table 5).

in the secondary sialic binding sites located between
positions 366-37345 and closed to antigenic sites at position
364-36723 (Figure 3). Analysis of amino acid changes in

glycosylation site of NA, also showed the same results as

469 aa

100 200 300 400
poeoo o ([ ] [ ] °
N4ds |:V1:|0 p V2411 N369K
N248D
R257K

& &
<

<> € >
TM  Linker
region

Catalytic neuraminidase domain

® Glycosylation

Sialic acid binding site
(366-373, 399-403, 404-433)

v

Antigenic site (153, 198-200, 228-336, 337-344,
364-367, 396-399, 431-434)

(50, 58, 63, 68, 88, 146, 235 and 386)

Figure 3 The region of amino acid substitution of NA from 2009 Pandemic H1N1 influenza virus isolates circulating in THW4 in Thailand. The amino

acid substitutions found in virus isolates from THW1-THW4 were indicated in box.
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Table 5 The position of N-link glycoslylation site on NA of 2009 Pandemic H1N1 influenza viruses from THW1-THW3

with THWA4.
Stalks Globular heads Total
Viruses
50 58 63 68 88 146 235 386
A/Brevig_ Mission/1/1918 N N N N N N N - 7
AJ/California/07/2009 N N N N N N N N 8
THWA N N N N N N N N 8
THW2 N N N N N N N N 8
THW3 N N N N N N N N 8
THWA4 N N N N N N N N 8

HI antibody titer of 2009 pandemic influenza virus
isolated from 4 epidemic waves

Regarding to the changes in amino acid residues at
antigenic site of HA and genetically difference of viruses
of post-epidemic waves from the early time of infection in

2009 in Thailand, a reference human serum specific to

A/California/07/2009 and those from the National Institute
for Biological Standards and Control (NIBSC) were used
for the detection of HI titer. Results demonstrated that
there was no significant difference (One-way ANOVA,
p>0.05) in HI titer of all antibodies tested to the representative

virus from each epidemic wave in Thailand (Table 6).

Table 6 GMT of HI titer against HIN1pdm isolated from 4 epidemic waves.

GMT of HlI titre against HIN1pdm isolated from 4 epidemic waves

Antibody panel from NIBSC

THW1® THW2" THW3° THW4*

A 5 5 5 5

B 80 80 57 57

C 226 160 226 160

D 57 80 80 57

E 5 5 5 5

F 80 80 57 57
Anti- A/California/07/2009 640 640 640 640

The representative viruses for Hl titre were
a: A/Thailand/SirirajICRC_CBI_2/2009.
b: A/Thailand/ SirirajICRC _SEA-001(34)/2010.
c: A/Thailand/Sirirajl CRC_NSN_1/2010.
d: A/Thailand/SirirajICRC_NMA_6/2011.

Bull Chiang Mai Assoc Med Sci
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Since the outbreak of 2009 pandemic H1N1 influenza
viruses in April 2009, this virus has been widely spread
over 170 countries from April to June 2009*° and the
pandemic infection still occurred after that time in several
geographic regions including Thailand. The occurrence of
outbreak of virus was taken in four epidemic waves during
June 2009 to December 2011 in Thailand. Therefore, the
purpose of this study was to analyze the characteristics of
2009 pandemic H1N1 influenza viruses circulating in four
epidemic waves (THW1-THW4) in Thailand and to identify
mutations of HA and NA genes among 34 viruses isolated
from each epidemic waves compared to reference strain,
A/California/07/2009. As the results, these proteins are
external glycoproteins and targets of protective immunity

to generate neutralizing antibodies;”"'

therefore, driven the
virus to evolve within the population of each epidemic time.

In this study, 34 viruses were isolated from infected
patients with influenza-like illness (ILI) in each epidemic
wave in Thailand. Laboratory diagnosis demonstrated that
all viral samples were positive for 2009 pandemic H1N1
influenza viruses as confirmed by full length HA and NA
genes analysis. However, number of samples performed
in this work was quite low, therefore, HA and NA genes
of viruses at the same epidemic time from different
geographic regions were additionally obtained from
GenBank for phylogenetic tree analysis.

Phylogenetic tree analysis revealed that the 2009
Pandemic H1N1 influenza viruses circulating in 4 epidemic
waves from Thailand when grouped with viruses from other
geographic region had various origins. The 2009 pandemic
H1N1 influenza viruses circulating in 4 epidemic waves in
Thailand differed between early pandemic and
post-pandemic time. Viruses from the early of pandemic
period, THW1 and THW2 were still related to
A/California/07/2009 but not for viruses from THW4 which
was in the post-pandemic time. This indicated the
mutation in HA gene of viruses from THW4 was increased
due to herd immunity within the population*” that drove
mutation of HA gene in the early of pandemic time. It
possibly meant that HA gene plays the important role to
drive viral evolution among early and post-pandemic time

of 2009 pandemic H1N1 influenza viruses.

a 6 ]
48 ’J’]iﬁ’]iL“ﬂﬂ%ﬂﬂ’]iLLW‘ﬂUL“EUGI‘V&&J

Newly emerging 2009 pandemic H1N1 influenza
viruses has the ability to become dynamic mutant by
alteration of the external glycoproteins, HA and NA. Here,
the analysis of amino acid substitutions of HA and NA
from virus isolates during each epidemic waves in
Thailand was performed. It revealed that several amino
acid substitutions were increased in both glycoproteins
from virus isolates from THW4. Mutation of P100S, S220T
and [338V were unique in all viruses from 4 epidemic
waves. Mutation of P100S adjacent to the glycosylation
site at position 104 may result in the structural change
of HA. This mutation was also found in A/Brevig_Mission/1/1918,
A/swine/lowa/15/1930 and avian influenza viruses™ but it
not in vaccine strain, A/California/07/2009.

HA from viruses in THW4 presented additional
mutations and scattering over the protein (Data not shown).
We also observed that many of these mutations were
appeared in viruses from THW3 which may suggested
that viruses from THW4 might evolve from those of THW3.
Mutation of L8M in signal peptide was neutral but did not
seem to influence for targeting HA to plasma membrane
of infected cell. Interestingly, 3 mutations were observed
in antigenic sites of HA from viruses in THW4. They were
S202T in Sb antigenic site, S220T in Ca1 antigenic site
and S160G closely to Ca2 antigenic site. However, mutation
of S202T and S220T were neutral, they may affect the
antigenic property of HA. However, the mutation of these
amino acid residues did not affect antigenic property
regarding to the similarity of HI titer of reference antibodies
among the representative virus in 4 epidemic waves.
Moreover, mutation of S202T was also observed from
virus isolates from China at the same epidemic time.* It
could be implied that viruses from THW4 in Thailand and
those from China may have the same origin. Mutation
of A214T was related to Sb antigenic site and receptor
binding site. Therefore, amino acid substitution in this
position could be resulted in post-translational modification
of protein and possibly leads to the binding capacity of
HA to receptor.

Two mutations occurred in stalk domain of HA
were E391K and S468N and had less affected on receptor
binding property. Additionally, mutation of S468N may

influence the additional glycosylation of HA even though
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there was no any change in glycosylation sites of HA from
viruses in THW1-THW4.

For the analysis of mutation in NA, it was found that
mutation of V106l and N248D were revealed in viruses
from THW1-THW4. Mutation of V106! was also found in
A/Brevig_Mission/1/1918 but not in A/California/07/2009.
This position was in catalytic site of NA but it is not an
importantly functional site.® Mutation of N248D is normally
intra-strain variation and is part of antibody recogni’[ion.6
Other two mutations, N44S and V241! were neutral and
may not effect on structure of NA. Interestingly, mutation
of N369K occurred in sialic acid binding site* and proximal
to the antigenic site23; therefore, this likely leads to
influence the function and antigenic property of NA. Sur-
prisingly, mutation of V241, R257K and N369K were also
found in A/Brevig_Mission/1/1918. As the results, it could
be indicated that 2009 pandemic H1N1 influenza virus
may have the evolution process back to 1918 pandemic

H1N1 influenza virus.

Conclusion

In summary, we analyzed the phylogenetic tree

constructed from HA gene of 2009 pandemic H1N1

influenza virus circulating in 4 epidemic waves in Thailand
and other geographic regions differed between the very
early pandemic time and post-pandemic time. It was
found that viruses were different between early pandemic
and post-pandemic time resulted from additional change
of HA gene. Regarding to HA gene, it also demonstrated
that viruses from post-pandemic time were derived by the
continuous evolution of viruses from early pandemic time.
Mutation of HA and NA were increased in viruses from
post-pandemic time and some occurred in or adjacent
to antigenic sites and receptor binding sites. This study
demonstrated supporting data and further investigation of
the dynamic change of viruses in Thailand that initially

undergone under the selective pressure.
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Abstract

Introduction: Natural products have been studied for an alternative leukemia treatment. The Moringa oleifera Lam.
has been reported to mediate chemo-preventive effects by enhancing antioxidant status. However, cytotoxicity of

Moringa oleifera Lam. extract has not been reported yet in leukemic cell lines.
Objective: To study anti-leukemic properties of Moringa oleifera Lam. leave extract in K562 cell line.

Materials and methods: Cytotoxicity of crude Moringa oleifera Lam. leave extract was determined by MTT assay.
The WT1 protein level were examined by Western blot analysis. All data was analyzed statistically by one-way
ANOVA.

Results: Crude ethanolic extract of Moringa oleifera Lam. leaves exhibited distinctly cytotoxic effect on K562 cells
with 1C,, of 220+22 pg/mL and non-cytotoxic dose (IC,,) of 555 pg/mL. Result also showed that WT1 protein
level after treated with crude ethanolic Moringa oleifera Lam. leave extract, in various incubation time (24, 48, and
72 hours), were decreased by 21, 37, and 61% respectively. In addition, at 48 hours of incubation with various
concentrations (45, 55, and 65 pg/mL) WT1 protein reduced by 32, 48, and 68% respectively. However, crude
Moringa oleifera Lam. leave extract at IC,, clearly showed that it did not affect cell morphology. Importantly, crude

ethanolic Moringa oleifera leave extract did not affect PBMCs (576.9 pg/mL).

Conclusion: Crude ethanolic Moringa oleifera Lam. leave extract could inhibit cell proliferation and reduce WT1 protein
level in a dose- and time-dependent manner. Therefore, it can be concluded that crude Moringa oleifera Lam. leave
extract involved in down-regulation of translational process of WT1 protein expression in K562 cells. These results
indicated that Moringa oleifera Lam. leave extract could be a promising plant that should be further on studied
as an alternative choice for leukemia treatment.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 53-64. Doi: 10.14456/jams.2016.11

Keywords: Cytotoxicity, MTT assay, WT1 protein, Moringa oleifera, K562 cell line
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Figure 2 Effect of crude Moringa oleifera Lam. leaves extract on WT1 protein expression in K562 cell line. WT1 protein expression level was

assessed by immunoblotting after treatment with 55 ug/mL crude Moringa oleifera Lam. leaves extract for 24, 48, and 72 hours. GAPDH

was used as a loading control (A). Densitometry was used to quantify the protein levels and presented as the percentage of vehicle control

(B). Data are the mean valuetsem of three independent experiments. Asterisks (*) denote value that were significantly different from vehicle

control (p<0.05).
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Figure 1 Cytotoxicity of crude Moringa oleifera Lam. leaves extract on K562 cells and PBMCs (n=5) by MTT assay. Data are mean value+sem of

three independent experiments.
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Figure 3 Effect of crude Moringa oleifera Lam. leaves extract on K562 cell morphology. K562 cell morphology was observed under inverted

microscopy after treatment with 0.022% DMSO (A) or 55 ug/mL crude Moringa oleifera Lam. leaves extract for 24 (B), 48 (C), and 72 hours

(D), respectively.
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Figure 4 Effect of crude Moringa oleifera Lam. leaves extract on WT1 protein expression in K562 cell line. WT1 protein expression level was
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assessed by immunoblotting after treatment with various doses of crude Moringa oleifera Lam. leaves extract for 48 hours. GAPDH was
used as a loading control (A). Densitometry was used to quantify the protein levels and presented as the percentage of vehicle control (B).

Data are the mean valuetsem of three independent experiments. Asterisks (*) denote value that were significantly different from the vehicle

control (p<0.05).
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Figure 5 Effect of crude Moringa oleifera Lam. leaves extract on K562 cell line morphology. Cell morphology of K562 cell line was observed under

inverted microscopy after treatment with 0.026% DMSO (A) or crude Moringa oleifera Lam. leaves extract as 45 ug/mL (B), 55 ug/mL

(C) and 65 ug/mL (D)
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Effect of lifestyle modification on blood lipid levels in Maeka Sub-district population,
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Background: Health checkup data (2009-2012) from a community-based service project established by the Faculty
of Associated Medical Sciences, Chiang Mai University, were analyzed retrospectively. We found that the prevalence

of high cholesterol level was increased in the population living in Maeka Sub-district, Sanpatong, Chiang Mai.
Objective: To study the effect of health promotion program on blood lipid levels.

Methods: Ninety-four participants were randomly selected for the study. They were received two sessions of health
promotion program and classified into two groups based on defined criteria, (1) complete health promotion group, (2)
incomplete health promotion group. The results of blood lipid levels before and after participation in health promotion

program were analyzed.

Results: Clinical chemistry studies demonstrated that total cholesterol and LDL-C mean levels were decreased.
In contrast, sdLDL-C and glucose mean levels were increased in both complete and incomplete health promotion
groups. HDL-C mean level was increased in the complete health promotion group. Triglyceride mean level was
decreased in complete health promotion group but increased in the other group. Percentage of atherogenic ratios
exhibited that both TC/HDL-C and LDL-C/HDL-C ratios in the complete health promotion group were not significantly
decreased compared with other at 58.8%, 68.8% and 46.2%, 48.6%, respectively. Moreover, there was no significant

difference in lifestyle behavior among these groups.

Conclusion: Although mean total cholesterol and LDL-C levels were decreased in both groups after participation
in the health promotion program but it was not significant. Therefore, it could not be indicated that in long-term of
lifestyle modification under health promotion program would be able to decrease the risk of cardiovascular disease,
so further study should be left to be elucidated.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 65-76. Doi: 10.14456/jams.2016.10

Keywords: Maeka Sub-district, lipid, cardiovascular disease, health promotion program
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Health checkup data from 2552(N=396), 2554(N=351), and 2555(N=356)

were analyzed retrospectively.

N

100 participants who had the checkup results in 2555 were selected based on defined criteria;

cholesterol level was over 200 mg/dl (and/or) fasting blood sugar was greater than 100 mg/dl.

\l/ drop-out subjects; N=6

Baseline blood samples were collected from 94 participants.

N

Two sessions of the health promotion program were set.

\l/ lost to follow-up; N=38

Post-intervention blood samples were collected from 56 participants from

(1) Complete health promotion group (17 participants)

(2) Incomplete health promotion group (39 participants)

N

The results from both 2 groups were analyzed.

Figure 1. Flowchart of the study protocol.
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Table 1. Baseline health conditions of the population in Maeka Sub-district population, Sanpatong District,

Chiang Mai Province.

Parameters 2552 p-value® 2554 p-value® 2555
(N=396)° (Student’s (N=351)" (Student’s (N=356)°
MeanSD t-test) MeanSD t-test) MeanzSD
Age (yr) 53.1+11.7 0.258 52.5+10.4 0.005 54.4+10.6
FBS (mg/dL) 82.3+12.3 <0.05 86.4+12.9 0.025 89.0+16.0
Total cholesterol (mg/dL) 197.6+47.7 0.05 204.0+40.5 0.040 211.0+49.6

*Male/Female = 129/267,

Bull Chiang Mai Assoc Med Sci

"Male/Female = 110/241, “Male/Female = 128/228, “at 0.05 level of significance
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Table 2. Framingham Risk Score of Maeka community subpopulation.

Parameters Low risk Moderate risk High risk
Gender (Male/Female) 9/14 7/9
Age (MeanzSD) 48.6+7.3 54.0+6.6 62.4+9.8
Framingham Risk Score
Subject number/Total number (%) 32/71(45.1%) 23/71(32.4%) 16/71(22.5%)
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Table 3. Baseline conditions of 94 participants before participation in the health promotion program.

Parameters

Values (MeantSD) Expected values

Age (yr)®

Weight (kg)°

Height (cm)°

Systolic blood pressure (mmHg)*
Diastolic blood pressure (mmHg)®
Total cholesterol (mg/dL)
Triglyceride (mg/dL)

HDL-C (mg/dL)

LDL-C (mg/dL)

sdLDL-C (mg/dL)

FBS (mg/dL)

53.4+8.8
62.3+14.3
156.4+8.2
141.0+27.7
87.4+12.4
279.46450.97 <200
185.46+129.93 <150
58.69+13.33 >40
183.10%39.70 <100
51.82+23.42
89.11+20.81 70-106

*Male/Female = 27/67, °N =90, °N =91, °N = 92
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Table 4. Result of clinical chemistry laboratory profiles before and after participation in the health promotion program

of complete health promotion group (N=17) and incomplete health promotion group (N=39).

Complete health promotion group®

Incomplete health promotion groupb

Parameters Before After
MeantSD MeantSD
(mg/dL) (mg/dL)

Total cholesterol

274.71£32.92

264.00+43.52

Triglyceride 159.65+56.92  154.76+91.78
HDL-C 60.18+13.84 61.12+15.00
LDL-C 180.31+£25.86  172.46+35.86
sdLDL-C 51.45+25.10 54.95+20.78
FBS 88.82+14.96 102.00+19.25

p-value Before After p-value
Mean*SD Mean*SD
(mg/dL) (mg/dL)
0.124 274.904£32.15 267.924+43.33 0.167
0.829 180.64+119.34  199.82+186.33 0.297
0.589 56.05+£12.03 56.00+£15.49 0.979
0.260 184.81+29.49 176.70+34.73 0.130
0.611 53.92+21.36 60.25+20.28 0.106
<0.05 91.08+£18.28 104.90+39.59 <0.05

*Male/Female = 3/14, "Male/Female = 10/29, P-value was calculated by student’s t-test (p<0.05).

Table 5. Characteristics of lifestyle behaviors after participation in the health promotion program of complete health

promotion group (N=17) and incomplete health promotion group (N=39).

Complete health promotion group®

Incomplete health promotion groupb

Regularly Occasionally

N (%) N (%)
Exercise 6(35) 10(59)
Drinking intoxicant 11(65) 0(0)
cessation
Stressless 9(53) 7(41)
Healthy food 9(53) 8(47)
consumption
High fat diet cessation 6(35) 11(65)
Sweets or high starch 6(35) 11(65)
diet cessation
Water consumption 14(82) 2(12)

Never Regularly Occasionally Never p- value®
N (%) N (%) N (%) N (%)
1(6) 11(28) 19(49) 9(23) 0.303
6(35) 24(62) 7(18) 8(21) 0.128
1(6) 25(64) 14(36) 0(0) 0.269
0(0) 25(62) 15(38) 0(0) 0.835
0(0) 8(21) 25(64) 6(15) 0.161
0(0) 11(28) 26(67) 2(5) 0.584
1(6) 28(72) 10(26) 1(3) 0.448

*Male/Female = 3/14, "Male/Female = 10/29, ‘Chi-square test at 0.05 level of significance
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Table 6. The decreased percentage of total cholesterol and atherogenic ratio of TC/HDL-C and LDL-C/HDL-C in complete

(N=17) and incomplete (N=39) health promotion groups after participation in the health promotion program.

Complete health Incomplete health p- value®
promotion group® promotion groupb
N (%) N (%)
Decreased total cholesterol 12(70.6) 21(53.8) 0.770
Decreased TC/HDL-C 10(58.8) 18(46.2) 0.541
Decreased LDL-C/HDL-C 11(68.8) 18(48.6) 0.484

Male/Female = 3/14, "Male/Female = 10/29, °student’s t-test at 0.05 level of significance
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Inhibitory effect of various Thai natural plants ethanolic extracts on platelet aggregation

and blood coagulation in vitro
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Introduction: Platelets and blood coagulation play critical roles in haemostasis and also mediate pathologic
thrombosis, responsible for cardiovascular diseases (CVD). Surgery and anti-platelet drugs has been used for the
therapeutic purposes. However, some side effects are concerned such as bleeding, thrombocytopenia, etc. Therefore,

natural herbal extracts may be a good candidate to counteract hemostatic disturbs with little or less side effects.

Objective: To investigate antiplatelet and anticoagulant effects of 14 different Thai natural plant ethanolic extracts.
They were the extracts from Phyllanthus amarus, Tagetes erecta, Tinospora crispa, Angelica sinensis, Acorus
calamus, Atractylodes lancea, Curcuma latifolia, Ligusticum sinense, Homalomena noboguine-ensis, Butea

monosperma, Cissus quadrangularis, Artemisia annua, Pachyrrhizus erosus, and Curcuma zedoaria.

Materials and methods: Platelet aggregation using light transmission platelet aggregometer and platelet viability
determined by microculture tetrazolium (MTT) assay were studied. Effect of the extracts on blood coagulation was
studied by prothrombin time (PT) and activated partial thromboplastin time (aPTT). These assays were monitored

before and after treated with the extracts.

Results: Curcuma zedoaria extract significantly interfered platelet aggregation with 50% inhibitory concentration
(ICs,) of 4.8 mg/ml at p<0.05 when compared with control. However, it did not show any toxicity to platelet viability.
Moreover, it did not inhibit blood coagulation. Other herbal extracts did not have any effect platelet aggregation or

blood coagulation.

Conclusion: Curcuma zedoaria has inhibitory effect on platelet aggregation. It was still unclear in its mechanism.
So, mechanism of action of Curcuma zedoaria extract on platelet aggregation inhibition should be further on studied.
This would be a candidate for potential antithrombotic and antiplatelet drug which can be a new approach for

management and treatment of patients with cardiovascular diseases.
Bull Chiang Mai Assoc Med Sci 2016; 49(1): 77-89. Doi: 10.14456/jams.2016.9

Keywords: Thai natural plants, antiplatelet drug, blood coagulation, platelet aggregation

Bull Chiang Mai Assoc Med Sci Vol. 49 No. 1 January 2016 77



UNANLD

o
o o oA

un: indaian uaznsudsdivaaiien Sunumddglunszuiunsiuiten Snnsdiddwrildifanisaadu
yashuLaen Immwwzaai’m?J'aﬁ'wLﬁaﬂiu%aa@Lﬁa@maa;\J}”ﬂwﬁ'ﬁwm%amwmaomamﬁa@LLa:ﬁ'ﬂa Ua9tiumiiea
LLa:mﬂ%m@TﬁumiLﬁﬂﬁwLﬁamvlﬁgnﬁ’mﬂﬂummﬁﬁﬂasi’ml,ws'mm otislsfiany 5Fnsmanitenaninle
Aanatr9Ldsalunssnen 1 anzidensen indadendn asiussianuneeulunissssmnadenlntan
msaﬁ'ﬂmgu"twammm6ﬁﬁgw%‘[umsﬂ'uﬂ%mﬂﬁ@ﬁ'uLﬁa@ﬁ"l,;\iﬁwaﬁwLﬁmé'uvl,ajwdaﬂi:mﬁ

Tanisrain: Lﬁiaﬁnmqwﬁaamsaﬁ'mmumnaqu‘lwﬂmﬂ 14 7fia Usznaudae gnldly an12i3es vasziie
Tngifes i Tngivan Suamniigs Ingwarh Suueniings naanm iwrsasana IngamaumT aiuuna uaz
wiudas 1umm°’uElzamil,m:mjwam,ﬂﬁmﬁaﬂ Lfiaﬂi:@juﬁwmi ADP uazsusamsudedvasdoalunasanasss
s’suﬁamsﬁﬂms:ﬁummLﬁuﬁumaamsaﬁ'ﬂ%mumnmﬁua‘”aﬂﬁaaﬂnwﬁgﬁusfamum:nq’maam§m§‘ammuf}u
Nudalnaalan

TaauazIsniT: ﬁﬂmwamaamsaﬁ'@ﬁﬁma@ian’mmzmjwaamﬁmﬁa@ I@s‘?msw:ﬁaam’%‘aﬁ@mﬂﬂwzmju
YondaLdan (platelet aggregometer) Anmanuduivvassisanadonaaiaalasds MTT wasfnsgniae
AszuIuMsHdIavediealasnmasey prothrombin time (PT) LLae activated partial thromboplastin time (aPTT)

o
7

HaMSANEN: NuisIERAneUIInUindasfingNT® 1, 2, 3, 4, use 5 lulasnswdsians awnInsuds
msmn:n@;waam§@1Lﬁawiu%aa@m@]aaaiﬁaﬂwaﬁﬁnﬁm@mmﬁﬁﬁ p<0.05 Lfianﬁumﬁﬁuﬁ'unéwmuqu
Iﬂﬂmmsnﬁuﬂ'ﬁ‘imnm:m‘jwaal,ﬂﬁmﬁaﬂvl@ﬁ”asa: 50 (ICy,) NANNENTY 4.8 Saanswdasans uazliiduiinea
infaidan unilifnadenszuiumudsdavesdonlunaaanasas muaquvlwséiuq Tifgnansluduwmsduds
MIMENFUTBINAAIRDALAZNTELIUNIUT I8 ILRER

aduanis@ne: mIsnansunnadndasmanInduginamengurauniaiaalunaaanasadld udnisdnm

&< AN W o =~ o 2 o o & 0 = o & { o 0
assitliladnmsnalnlumiaangnivesssanaviindaslunsdudimanmengurasniaiien aoin iwathllg
manamenfidiizininmlunesihmniziuteagaduludiholanseadaauasialaluewng fanrsdnwiAuda

f9na lnmIvinauaedanIENaneNUINNVLUS a8
NI nnadamunnglFuslna 2559; 49(1): 77-89. Doi: 10.14456/jams.2016.9

ANINE: ﬁ’ﬁaguvl,ws"lmﬂ PIPULNAALREA NTUDIAITBILREA ﬂ’]iLﬂﬂ:ﬂ@:N‘ﬂadLﬂgmﬁaﬂ

LN
& oA A a A '
indaiiaafiagluszuyinaiowfonvasinme
flwiaidn 3Unaw (discoid shape) 119 1.5-2.5 Wilwiaias
cAN i aa a o =2
wulaan ludiaadus 839879 nbsladaabuved
wnzan3ladorl (megakaryooyte) lulunszaniuaziszanm
35x10° i fanguszanm 9-10 Fuluszuvlnaiouifen
anUn@dySinonwnaaiien 1.5-4x10%lulasdas 1naaLRea
ﬁuwmwiumi’ﬁ'asq@m@]LLmaﬁLﬁ@mnmiﬁﬂmmad

a 6 ]
78 ’J’]iﬁ’]iL“ﬂﬂ%ﬂﬂ’]iLLW‘ﬂUL“EUGI‘V&&J

waaaliea lasnInungunuiduiau (plug) AUSIm
WREALREAANTA q@m@LLNaLﬁaﬁq@ﬂ’lsvl,mmaaLﬁa@
aanuanINNY’
m§@1Lﬁacﬂﬂi‘]ﬁuﬂmwﬁ%ﬁﬂ”fgiuﬂwsLﬁmﬁwLﬁa@q@ﬁu
T,@:Jmwwzlug&fﬂ'sﬂ‘[iﬂﬁ'ﬂﬁ]LLamaamﬁa@ﬁﬁm'sz
atherosclerosis mnﬁ@ﬁlmﬁa@q@m”ul,'éumrmiﬁﬂﬁuwam
(plaque) amuﬁ'wf{amamﬁa@ (atherosclerotic) @T’muuq@
U4 plaque ﬂﬂﬂqwﬁamﬁaVLWué'a (fibrous cap) 1

D7 49 a1iufi 1 unAw 2559



P en o A A a A
u@mauumﬂimmﬂ%dm uaziladimItiniangananyed
fibrous cap ¥inl#naaalawn (collagen) LHeaan nIzan
v a A & A & A A '
ItAamItnzfiavanaaiian uwazinaaLiealanugiing
Mé'amsﬁl,ﬁuag;mﬂuaaﬂmﬂiwjuﬂ'mmzmjwaa
=3 =) A' ‘3 =3 U I3 >3 A

INAaLRaALANTU TINDINTEAUNTELINNILTINIBIRD
ﬁluLﬁ@Lﬂuﬁmﬁa@q@ﬁumﬂ%amaaLﬁa@]mylumamﬁa@
wazdImanInngaaaslflunszusfea (thromboembolism)
q@@”uiumamﬁa@*’ummﬁﬂvﬁi’mmﬁ nalwiAawenTann
203130 NALITAINUMRALADAR lALaTRADALROAFN DS
LT acute coronary syndrome, coronary vascular disease,
cerebrovascular disease uazlsnuainaaaliandng>*

A o & A “ o A o @

iasanmInszduinaaiieaiduleduiFosdny
289NN thromboembolism $MWIFBNANBILALINLEN
{ Ao & ° v
finangnidugemsrnaureanialiaadslasuanuanl
- ¥, . . . .
LNUNNYW LBW aspirin, clopidogrel, theophylin, caffeine
waz diphyridamole (Ju@% WA UAIBUNTNAT1ILA
AY R & ' ° o A A
AN Ter9d 1w i lWiRenoanluizuumaduwa1nis
NN332A LRI ANTZNIZENWT LRALNE MANTZLNIZAS
LRZNZLSINTIANLEINT  BNNILINTIATWINILAZE B3N

, v & 8 o = A Aa a
NA1IYITING muuﬁmummnmwmagﬂwmquﬁ
. & A & a0 A i v o
HUHINITAAANLRALANNNINTW® 1899 N T WRIIN L6
AINTITNTA NI IILAINOUNINRITLANRILATITH
Q/ =Y Ar = U o v

ﬁ’]iﬁﬂ@lﬁﬁ!‘ﬂﬁﬁ]’mﬁ"ﬁ%a’]U“ﬁu@i@]ﬁﬂ’]iu’]&l’]ﬁﬂ‘lﬂ’ma’l

I 2 o . %y °
LT §NIRNA curcumin MNVAUTUNLINRgNIT UM
Y NAALE0AlauEULHINIIFI thromboxane WazeUHd
Ca® signaling”® 813&n@ magnolol antdfanvas

v a A ¢=§L £y o & A
@]uLLNﬂIuLaUNq'ﬂﬁ BNIIATUNIINNITINVILNAALND A

Table 1 Thai natural plants and their medical properties.
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Species Plant parts extracted

Medical properties

- Antimicrobial activity'

Phyllanthus amarus Stem & Leaf - Urinary inhibitors of calcium oxalate crystallization'
- Anti-oxidant and hepato-protective activity'
Targetes eracta Flower - Anticancer activi’[y18
- Antidiabetic'
Tinospora crispa Stem - Anticholinesterase inhibitory activity®

- Antiparasitic activity®'
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Table 1 Thai natural plants and their medical properties. (continued)

Species Plant parts extracted Medical properties
- Anticandidal activity*
- Wound-healing activity®®
Acorus calamus Rhizome
- Anti-inflammatory activity*
- Inhibit anaphylactic reactions®
Reduction of oxidative stress®
- Against Aedesaegypti”’
Angelica sinensis Rhizome
- Antidiabetic®®
- Nephroprotective effects®
Curcuma latifolia Rhizome -
Ligusticum sinense Rhizome - Antioxidant™
Inhibit Proliferation of Human Breast Cancer Cell *'
Curcuma zedoaria Rhizome - Treatment diarrhea, cancer, flatulence and dyspepsia32
- Antimicrobial activity®
- Anticancer®
Atractylodes lancea Rhizome - Anti-inflammatory®
- Stimulated small intestinal motility™
- Anticancer”
Buteamono sperma Flower
- Anti-inflammation®
Artemisia annua Stem & Leaf - Antioxidant, Anti-inflammation®
- Antifungal protein®
Pachyrrhizus erosus Seed
- Spasmolytic activity*
Homalomena -
Rhizome
noboguine-ensis
- Fracture healing/ bone setter"’
Cissus quadrangularis Rhizome
- Analgesic activity*
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Figure 1 Inhibitory effect of plant ethanolic extracts on platelet aggregation. Platelet rich plasma (PRP) was treated with 2 mg/mL of plant ethanolic

extracts, and aggregation of platelet was monitored by a Chrono-Log aggregometor. Results shown are the average of three

independent experiments.
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Figure 2 Effect of ethanolic extract from Curcuma zedoaria on platelet aggregation. Platelet rich plasma (PRP) was treated with 2 and 4 mg/mL

of ethanolic extract from Curcuma zedoaria, and aggregation of platelet was monitored by a Chrono-Log aggregometer (A) ADP only (B)

DMSO (C) 2 mg/mL ethanolic extract from Curcuma zedoaria (D) 4 mg/mL ethanolic extract from Curcuma zedoatria.
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Figure 3 Inhibitory effect of ethanolic extract from Curcuma zedoaria on platelet aggregation. Platelet rich plasma (PRP) was treated with 1, 2, 3,

4 and 5 mg/mL of ethanolic extract from Curcuma zedoaria, and aggregation of platelet was monitored by a chrono-Log aggregometor.

ADP-activated control, DMSO and 5 mg/mL aspirin were used as control. Results shown are the average of three independent experiments.

* p<0.05 (treated vs control)
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Table 2 Anticoagulant effects of 14 different Thai natural plant ethanolic extracts. Platelet poor plasma (PPP) was treated

with 2 mg/mL of plant ethanolic extracts, and then monitored the blood coagulation by PT and aPTT. Heparin

and DMSO were used a control. Results shown are the average of three independent experiments. *,

(treated vs control)

p<0.05

Samples Clotting time (sec)

aPTT
Control 11.3+£0.8 33.0+2.2
Phyllanthus amarus 11.2+0.9 33.4x1.4
Targetes eracta 11.1£0.9 31.8+2.3
Tinospora crispa 11.5+0.8 32.312.2
Ligusticum sinensis 11.6+0.8 33.0+2.1
Curcuma latifolia 11.1£0.8 32.5+2.0
Angelica sinensis 11.3+0.8 32.7x2.3
Acorus calamus 11.3+0.9 33.2+x1.4
Homalomena noboguine-ensis 11.5+£0.9 33.0+1.8
Curcuma zedoaria 11.240.6 32.3+£2.5
Atractylodes lancea 11.2+0.9 32.3+2.7
Buteamono sperma 11.4£0.8 32.912.6
Artemisia annua 11.4+0.5 32.7+x1.9
Pachyrrhizus erosus 11.4+0.8 31.5+2.4
Cissus quadrangularis 11.5+0.7 31.412.1
Heparin 5 pg/mL 18010 12010
Heparin 10 pg/mL 18010 12010
DMSO 13.3+1.5 41.314.0
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Figure 4 Effect of ethanolic extract from Curcuma zedoaria on platelet viability. Platelet rich plasma (PRP) was treated with 1, 2, 3, 4 and 5 mg/mL

of ethanolic extract from Curcuma zedoaria, and viability of platelet was determined by MTT assay. Results shown are the average of three

independent experiments.
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The immediate effect of different calf muscle stretching techniques on ankle dorsiflexion range of motion and

dynamic balance in women workers wearing high-heeled shoes
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Objective: The purpose of this study was to examine the immediate effect of different calf muscle stretching
techniques on ankle dorsiflexion range of motion and dynamic balance in women workers wearing high-heeled

shoes.

Methods: Comparing the effects of dynamic stretching and proprioceptive neuromuscular facilitation stretching
(PNF stretching) in 28 volunteers aged 21-45 years who had worn high-heeled shoes of minimum 5 centimeters,
20 hours per week for at least 1 year. Ankle dorsiflexion range of motion in weight bearing lunge position and Star

Excursion Balance Test (SEBT) were performed before and after each technique of stretching.

Results: The results showed ankle dorsiflexion range of motion and SEBT score significantly increased after both

stretching techniques (p<0.01) with no significant difference of mean change between both stretching techniques.

Conclusion: PNF stretching and dynamic stretching can increase ankle dorsiflexion range of motion and dynamic
balance. Therefore, both techniques of stretching exercise program should be recommended to female wearing

high-heeled shoes to increase ankle dorsiflexion range of motion and dynamic balance.
Bull Chiang Mai Assoc Med Sci 2016; 49(1): 90-99. Doi: 10.14456/jams.2016.8
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Table 1 Subjects demographic data (meanzstandard

deviation).

Variables Mean+SD
Age (years) 29.14+4.91
Weight (kilograms) 52.71£9.18
Height (centimeters) 160.68+6.88
Leg length (centimeters) 83.32+4.45
Heel-height (centimeters) 7.21£1.73
Wearing high-heeled shoes 42.50+12.92
(hours/week)
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Figure 1 Dynamic Stretching. A, Starting position; B, Stretching position
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Figure 2 Proprioceptive neuromuscular facilitation stretching; PNF stretching.
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Table 2 Comparison of SEBT score and ankle dorsiflexion ROM between PNF stretching and dynamic stretching.

Variables PNF stretching Dynamic stretching Mean difference between pre &
post
pre post post PNF DYN p-value

SEBT score 2.51+0.23 | 2.72¢0.21* | 2.54+0.25 | 2.70+0.22" | 0.21+0.11 | 0.16+0.17 0.16

Anterior 2.7720.22 | 2.95x0.21% | 2.77x0.29 | 2.91+0.20" | 0.18+0.15 | 0.15+0.19 0.51

Posteromedial | 2.42+0.34 | 2.65+2.28" | 2.42+0.38 | 2.61+0.31" | 0.23+0.18 | 0.19+0.18 0.38

Posterolateral 2.34+0.36 | 2.56x0.33" | 2.44+0.33 | 2.57+0.38" | 0.22+0.21 | 0.13+0.25 0.11
Ankle dorsiflexion 32.18+8.78 | 39.00+7.73" | 34.00+7.58 | 38.71+8.42" | 6.82+4.00 | 4.71+4.67 0.06
ROM (degrees)

# Significant greater than Pre-PNF stretching at p<0.01
tSignificant greater than Pre-dynamic stretching at p<0.01
PNF - PNF stretching, DYN - Dynamic stretching
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The effect of cover dance on physical fitness in adolescents
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Objectives: The purpose of this study was to examine the effects of cover dance on physical fitness in routine cover

dance practice adolescents.

Methods: Sixty-four healthy adolescents, aged 15-24 years were recruited from Phayao Province. Participants
were divided into two groups: cover dance group (n=32) and non-cover dance group (n=32). Their physical fitness
components including percent body fat, muscular flexibility, muscular strength, muscular endurance and cardiovascular
endurance were measured. The group differences for physical fitness components were analyzed by

Independent samples t-test.
Results: There were no significant differences between two groups (p>0.05) for all physical fithess components.

Conclusion: Routine cover dance practices among adolescent participants did not promote physical fitness,
although cover dance practices were at least 40 minutes per day, 3 days a week period. This might be explained
that characteristic of routine cover dance practices in adolescent participants in Phayao province had no warm up
phase as well as short movement and discontinued pattern.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 100-105. Doi: 10.14456/jams.2016.7

Keywords: Cover dance, physical fitness, adolescents
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Table 1 Characteristics of adolescent participants.
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Variables Cover dance (n = 32) Non-cover dance (n = 32) p-value
Age (years) 19.53%1.01 19.50+1.04 0.904
Height (m) 1.64+0.07 1.64+0.09 0.975
Weight (kg) 53.90+8.59 53.25+7.98 0.753
Body mass index (kg/m?) 19.70+1.83 19.66+1.70 0.931
Table 2 Physical fithess components in cover dance and non-cover dance group.
Variables Group MeanSD p-value
% Body fat (percentage) Cover dance 20.92+4.84 0.093
Non-cover dance 19.08+3.65
Flexbility (cm) Cover dance 9.50+6.78 0.810
Non-cover dance 9.09+6.80
Muscular strength (kg) Cover dance 1.47+0.46 0.478
Non-cover dance 1.56+0.48
Muscular endurance Cover dance 32.56+9.67
(repetition) Non-cover dance 28.9348.60 0118
Maximum oxygen Cover dance 42.37+8.73 0.518
consumption (mL/min/kg)  Non-cover dance 43.73+7.96
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The effects of a magnetic IronQ complex on endothelial progenitor cells expansion in vitro

2 ¢ o o &5 - 120
INNTU NUNZNUD mgﬂniu L@‘Ns?ﬂ’l

Jiraporn Kantapan'? Nathupakorn Dechsupa’®

"maimsid@naia amnadansuwng umineaadelng daniadoslna
"Department of Radiologic Technology, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai Province, Thailand
ZguﬁﬁuV‘Taﬁnmi7m5ﬁm‘”‘run7mﬁm7w5m?.lfmaga aazinafamauwng unInnasseslna s9niaFeslng

2Center of Excellence for Molecular Imaging (CEMI), Faculty of Associated Medical Sciences, Chiang Mai University, Chaing Mai Province, Thailand

* {IUARTEYUNAIW (Email: Nathupakorn.d@cmu.ac.th)

* Corresponding author (Email: Nathupakorn.d@cmu.ac.th)

Received October 2015

Accepted as revised December 2015

Introduction: /n vitro proliferation and expansion of endothelial progenitor cells play important roles in the

cell-based therapies for patient with acute myocardial infarction or ischemic heart disease.

Objective: To determine the effect of magnetic IronQ complex on the proliferation of endothelial progenitor cells
in vitro.

Methods: Peripheral blood mononuclear cells from venous blood was isolated by Ficoll-Hypaque gradient centrifugation
method. PBMCs (1x106 cell/4-mL) were cultured with various concentrations of IronQ at 0, 100, 200, 300, 400 and
500 pg/mL for 17 days. Cell morphology was observed and recorded under inverted microscope. Specific marker for

endothelial progenitor cells was characterized by immunostaining with CD34-FITC and analyzed by flow cytometer.

Results: Under inverted microscope, after 7 days of incubation, PBMCs showed stem cell-typical morphology
surrounded by spindle-shaped cells. Interestingly, in the presence of IronQ, those colony-forming cells were
increased in dose and time dependent manner. It was observed that only the cell incubated with IronQ was
promoted spindle-shaped cells to form tube-like structure similar to the process of vasculogenesis. Cell incubated with
IronQ for 10 days was positive with CD34 in dose dependent manner. Cells in the presence of IronQ at 500 pg/mL was
strongly positive compared to others concentrations with the value of 47.66+2.52%. This indicated the increasing of

endothelial progenitor cell proliferation.

Conclusion: This is the first study demonstrated the using of IronQ to promote endothelial progenitor cell proliferation
in vitro without addition of any growth factors or specific growth activator leading to the cost reduction and also able
to increase efficiency for cell-based therapy.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 106-113. Doi: 10.14456/jams.2016.3

Keywords: IronQ, PBMCs, EPCs, cell therapy, in vitro cell expansion

106 MIFTNAtemMILANgFalng 19 49 aUuN 1 AnI1AN 2559



UNANED

unK: Mmawuswnaasiawladifduallsafileeslunasanasasdunizuiwnindanednsdslunmssnenes
aa €0 © 8§ ua a a A aa o A A v A ) a
Anamhdaldifadszaniualungudiheninnzilanafeaniaiduitoaialadiu

o 3 A =2 ' & ' a 13 6 & a A a
'J(ﬂq‘llitﬁ\‘iﬂ: LNDANBINATRIRITUIZNAUUNLAAN IronQ @amnwummuuﬁaaLauI@maﬂaIﬂimumaﬂu
ieanNaaad

TEAUAITM: WTsusssiliaianrnihiadvadidiudt Ficoll-Hypaque Usiiimaalaanandatu 1x10° cel/4 mL
AMNBULAIZLREITINALET IronQ NANULTUTH 0, 100, 200, 300, 400 Laz 500 pg/mL arusay Luszaziian
17 3% arareuuaziuiindgwinevessasmoldndasransiaduuuiindy uazbudugmuansusunizuad

LraalaygaNals CD34-FITC Jiamvarsasina bolauns

HANIINARNDY: FInanuANBUzian1zTaugasauiiiadalalafvassaduiadendioimadiunizainaud
o { ¥ ° a X v @ ¥
A 7 VBIMINIZLADY WAz HTIWINLA AT ANTRANNAM N NTUVDIRIT IronQ WAZANNLIAIVBINITLNIZLRE
“aNINNG ﬁ'\‘iwumsa‘f@L%ﬂm”’mawﬁaﬁgﬂm:mm‘ﬂuu,mLﬁuﬂﬁwumm‘fwﬁa@‘samuqmé'ﬂwm:a‘mwwwaa
o A h \ Ada & G0 o . & & & o
mianaeaieandlasnulungund@madamasiuny ronQ wihuw wasiunziasaduszezinauwmu 10
v 1 AI ¥ v U § U v U v 1 ﬂl A‘
l¥nauINga CD34 LNNINNUUANANNTNTUVDY IronQ NIT Tasanuiagy 500 pg/mL lWnauIngea CD34 1Nadn
1 U v 4 1 L= v & v a =3
uwandnaNuiuTuduatataaulanliengifis 47.66£2.52% Seszvioniadianawaadulafifvallaiiaad
D o
AN
=S d" A o v & 1 A o 6
ayduanisnaaas: msdnmiidussnuusniidunuuazugadldiiundi ironQ snsatRudIwIRETSE
3 a A =Y A a 1 a a =1 v dl o 1 ]
wnlafidealusiafiimaslunasanaaaslaslddnmaduaisisenisiasyidulaniasianizndunizudadile
o v L v ﬂl a a Qs U a o L U, ﬂl J
lidszndadunuuszaaninindsinimumsinmaditaadtngalad i

NIganadamsunneiSaslna 2559; 49(1): 106-113. Doi: 10.14456/jams.2016.3

ANSNE: IronQ, PBMCs, EPCs, cell therapy, in vitro cell expansion

LN
WANZIUNTAUNUYEY Asahara UazAME 33U
U o a & {
LmaﬁmumLu@mﬂ"lmm:@ﬂmmm’smﬂﬁmml,ﬂmvlﬂl,ﬂu
LIARNIIMAaaLABa (endothelial cells) lati 158031
“raaldnladiualusiafiinainia endothelial progenitor
cells (EPCs)” imadinantiaglunszuaiion dunuin
El,umﬁﬂmam;aLLa:GﬁamLSﬁumsm@Lfﬁmamaamﬁa@
. ) = L & P &
El,mwmsmymg Ioauwmsdanentasinlseimesued
LIRS NILIRAIALRBAYIN IRANTYINITRTaI Bzl AAMTANe
Q; d&/ U dl o v v A ]
mﬂmmmf[ﬂﬂﬂﬁ:@lutmzmumuﬂmm‘smﬂammLaaeﬂ‘vﬁaJ
¥ e = !
L3UNNIZUIBNNTHIN “vasculogenesis” TILANAIIN
a . . ¢ = aa a I
mM3ifia angiogenesis lasimasiduladidvallsiafiiaas

A a o« A a a > &
mmmLﬂaauﬂﬂmmnmmn@m‘mmmmﬂmmua
Bull Chiang Mai Assoc Med Sci

wlakazilfouudasmiaaNarinninndueasdnladiaus
a o a | a & A da 23
wazNIRIraeatiaalndluusi o iatanigony?
nmyinwlaglfizadindalundudislsaialannaiian
A =) a a U “« 6 a A a F”
nIovinaatiaanladuls “aastanladiasalusiadiaes
ﬁ"l,ﬁmm'wmwad;gmﬂumna’%uﬁwnwﬁaﬁ’wm
A . - & A Aa @ A
‘vmamaa@imlummmmawawumsq@mumamaamaaﬂ
{ a & o = 9
WRZUITLNIBINNTTRILTANLIAAYN bawA A1siduniien

2t ITUUTY Tagtan1zlusoN biaauaneIdanIIINL

Aa tY & o a o &
‘Y]&la%l%ﬂ/ﬁ]'ﬂqﬂu PUADUNIIINBILINITNNUILDTAR

I

A A P & 2 % A
vauladidoalysafitaassonanlaainifoavasd

%

Hihetasanmnzidsslurasanaass anvusiinayy

U

dandn UI@Uﬂ'}iﬁﬂLﬁﬂg&ﬁle@dQﬂh gluuSiamwnd

U

ﬂ'ﬁq@]ﬁumaomamﬁa@ﬁa% WNBMIRIINaaaLRaa AL
Vol. 49 No. 1 January 2016 107



. - A
LRTUBFIRITONRITLAzaaNTLanlUIRuIna1NLkariale
& ¢ = A a P & ' o
%ana NG toastanladidsalysiaiiaasulsgingd
v dgl' a 6 2 A/
susaudsanwldiduwnauiisa S unazraanauLie
e a 4 . . oA o . X & A
#alagstrag9LasuNITRIIINA UL houaLHaLED
A A a & Ll 345 ' =
v\aaﬂLaa@ﬂgtymyvlﬂmumslﬂmnma' agdlsfeny an
=3 ' o & & A A a
NIANEINLINTIWIBLTaRLABLATLIAs A YT laaT b
A Ao A & o
nIzuRRAUTIWIURARIL BN U INT Tsaszuuvnlauas
A s a £ a =)
RADALRDA (mm@uggalmhaumm/mu:vlmuuluma@gq/
m’;:mamﬁa@LLﬁaLLa:agzyLﬁﬂmmﬁwy;u) TsaLu1wm
Isaszuumadunislasiia chronic obstructive pulmonary

disease (COPD) uazlanlutazinaane®’*

o & ¢
AL m’sﬂ*szqﬂ@
% & < Aa A A ¢ A o o ! @
lmLsnaaLauI@maﬂaIﬂiLaumaiLwamﬁﬂmEih H@aE

aa €0 @ KR o v A kg °
FTaatNUAITNT UG DITNI TN RLILAZV DT IUI
T3 a oS TRANTIIAaALA DA LANINLNINALRZLTARN
Urzaniamnluszaurasanaaas AawdIlaaan taann
ﬂﬁwazLﬁm"liJsL“ﬁ'lumﬁ'ﬂmEﬂ’ﬂasJ“’ #IaNaNITANIN
o o 1 A =2 =2 A o )
nasadluaausall” FnsEnIENIT AN RNERT
MILRLILNDANNTIWIULATINITINGIY LTU NITENIZLRE
e lwanzndasissnsesaidula (growth factors)
warnnansrheniisitesnunisiasyidulavas
¢ A A P ¢ A A o g &
EraaLaklaTRsalUSeNeeT BIa MIRanlTaNwITRsILTRE
Ao % a A ¢ < A A A 1213
Mnwnznumaasadulavesmssidulebifuslusatiaes™
aendlsfieny ﬂi‘:ﬂ?uﬂﬁﬂoﬁﬂéﬂﬁﬁﬂ%’d’mfg{l R NUNENENY
@Tummiﬁﬁqmawﬂ”@“mmmuLLa:ﬁﬂw‘i'ﬂ,uﬂﬁmeﬁmLﬁnaﬁ
J v 1 a a di 2 G 6
ulFunmusnasimaaiaidule waltlslemilunseSouss
o a s @ ada 6 o L P
gnsultlunsTnea1835waainte IronQ LTwa1IN
[-%] J U A o 4 a U U
mmﬁzﬁmumzﬂ@guﬁaaﬂLﬁ'ammLﬂumﬁmuﬂ’ﬁaﬁamw
i:@”UIuLaqa (CEMI) madmssfinafia aminenasdeaslng
& e .
lapfinuguainluansvesaeidiuiunulosauves
I a o [ A £ a
Tanzinan m@qﬂimaﬂLwawmeﬂumimaiﬂua@ﬂ
. Aa an a '
(theranostic agents) °nm;maumlumﬂﬂumnﬂmuma
#m3uiduaisle (MRI-contrast agent) IronQ 61 T1
relaxivity (r1) iU 0.25 W&z 0.095 mM™.s™ luanans
A by o w4y a en o v
Aduinuazluaaununayauiiau wazdln RNLIAEMIL

mysnenlsaluumidoani

(¥ 6
naqilszan
WadneHaUs IonQ Turaaenesss damuasaidula
A A = A A A & ¢aN o
wazlszAnianvasianladidualysiaiiaasiaaan ia
annsuenluluiiafesioasa ntoastiaLaaa

AROALRDAG

108 MIRIANABANIIUNN ETL‘%ENI‘V&&JI

A A =
QN5 N1IANE

1. NITUENUAZINIZLAILEARLAALADAIITIHA
BLaduaLaud (PBMCs)

dragraianfwaaldainnisusenaladia
USu1as 100 mL Aulusnsnwsaaudesiia EDTA 1han
’Ld%aaﬂﬁm?uﬁum%mi@ﬂmsqmamz 15 mL W&uNU
WasiWauwWiWas (PBS, pH 7.4) USu1a3 15 mL W&y
IhdAuALsLANENT Ficoll-Hypaque (Lymphoprep™)
U513 15 mL ssirurasnathaunia dldiuinnus
1,500 rpm LJwIa1 30 Wi LAUEInVBILAALREADIN
wRafnausALa (PBMCs) Tughashs PBS 1 a33 9ntin
LL@mLSIiaafLﬁ@]LaamLmﬁﬂuLﬁauﬁ?EJ RBC lysing solution
wazifudradhn PBS Bnest ifunznowmasuazinline
Tuanmsideaimasaiia RPMI 1640 998 10% fetal bovine
serum L 1% penicillin-streptomycin ﬂm?;mmﬂslﬁqmwgﬁ
37 °C Tuussenmang 5%CO, uazANNTUFUNNT 95%
NI LT HIUANTAINTNIINA T NTINATITITTIN
myrtluuystssnnzmaionunng avmnmnaodolnl
aALBNENTLaT T AMSEC-58EM-005

2. nMInadaudsc@andsnInad IronQ 1umsni$(§u
mssataulnvasiraslisiadiaasnisnanniion
(EPCs) uagms@nsnamgIuingnvasinas

@383 PBMCs anuLtuds 2.5x10° cells/mL 1w
9IMITLABILTARTAA 10%FCS RPMI 1640 (G911 1%
penicillin-streptomycin) 130107 4 mL 1w 6-well plate
\dnasazans IronQ Tdanudutugarowinniu o, 100,
200, 300, 400 W&z 500 pg/mL AUEISL INUNLAL
lungLﬁrmLsnm{nm’L@TQMMn“ﬁmﬁ 37 °C luussenmand
5% CO, WATAMNTURUNNT 95% AT 19moUFTIWING
veaTadMelaniaanTImiLULINGL (inverted microscope)
waztufinniwigadlunnauiduduses ironQ \ile

& ea )
FPANZERENLTRANITEZLIRNIA 9

o a [ ¢ & a a a 4
3. MIuwNIANEIWIBTAawlaSIRealslne S
aramanalna lalans

2

Wuwn13a@32917 CD34 GmLﬂuImaqmawwmm
=3 Aa A a 6 [ v o aaa L
wuladifoalysiafitaesioas arenisvind fisenny
FITC conjugated anti-CD34 lagla3aulmasnattiud
1x10° cells/mL Uusnda28 PBS (pH 7.4) U381a3 1 mL
@28A210L32 7,000 rpm WA 1 W 3B 1 A9
@@U"’WLWﬁﬁa Lfn PBS (pH 7.4) 1U3u163 100 uL @nuee
FITC conjugated anti-CD34 (BD Biosciences) 13una3s
20 uL wauliioasnszanealatnsainaue ﬂwﬁqmv\gﬁ

D7 49 a1iufi 1 unAw 2559



waslufidadum 15 wifl asunain PBS (pH 7.4)
153105 400 pL wauliidnuesnsundanaziinnzvdioas
ﬁﬁ’lﬂﬁﬁ%mﬂ”u FITC conjugated anti-CD34 dagia3aslna
loladinas (Coulter Epics MCL-XL®)

NANISANE

1. qmé‘numxﬁ’nmxmaamaﬁ EPCs
PBMCs NbunaInnsehataaaunaziauiluainis
LAUILTRATHRA 10%FCS RPMI 1640 11wt 7 7%

(b)

A &a kg & '
TaslafinsuenradnasyoonINANTULALILTAR WU
iangulalad (colony) vadmasusasaslugUn 1 laod

T v A
\asgUnIzaIn (spindle shaped) agdansaulalafl &9
a (% & & a A a 6
FTURNBULLANITVDILTARLANIATLAs A LU Ta A0S
(EPCs) enafiiasdneanuanten’ msdnmllsiu cD34
UWAILTRE WU PBMCs Nuenladiesas EPCs NlwkauIn
fan138aNa28 anti-CD34 Aatdw 1.4% 289 PBMCs
NIRNA

Figure 1: Characterization of human endothelial progenitor cells (EPCs). Peripheral blood mononuclear cells (PBMCs) were plated

on culture flask after isolating from human peripheral blood (original magnification x40) (a). After cultivation for 7 days, cells

exhibited colony of spindle-shaped, endothelial cell-like morphology (original magnification x40) (b). Flow cytometry analysis of

CD34 on peripheral blood mononuclear cells (PBMCs) after 10-day cultivation (c).
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Figure 2 Effect of IronQ on proliferation. Increasing of cell colonies of PBMCs cell cultured (at day 17) in the presence of IronQ: (a) O;
(b) 100; (c) 200; (d) 300; (e) 400; and (f) 500 ug/ml. (magnification x50)
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expressed as the mean+SEM (n=3).
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Figure 4 Tube-like structures. Peripheral blood mononuclear cell culture with IronQ for 17 days showed line formation that similar to

vasculogenesis. (unstained; original magnification x100).
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Introduction: Computed radiography (CR) system has rapidly replaced screen-film imaging system in recent
years. The imaging plate (IP) which is the detector of CR system. Its potential to store energy proportional to the

amount of radiation reaching detector is represented by exposure indicator (El) values.

Objectives: To measure radiation output from x-ray tube and to investigate the radiation dose measurement

capability of IP by calibration with an ionization chamber which is the standard radiation dosimeter.

Materials and Methods: Radiation output from x-ray tube was measured using IP and ionization chamber under
the conditions of tube voltages from 50 to 120 kV, tube current-time product from 3.2 to 32 mAs and added
filtration from 0 to 0.3 mmCu. All measurements of 80 conditions were acquired in triplicate. The radiation dose

in IP was calculated using El values applying the specified equation EI=1000xlog(E/E)+C.

Results: Radiation dosimetry using IP and equation can estimate the exposure dose in range with limits of 0.1
to 10.3 uC kg'. This is a smaller range than that of the ionization chamber of 0.2 to 90.5 uC kg"'. Maximum
discrepancy of the purposed radiation dosimetry after applied conversion factors was -6.3%, which is within that

+8% recommended by the International Atomic Energy Agency (IAEA) technical reports series number 457.

Conclusion: The imaging plate of CR systems would be applicable to radiation dosimetry in diagnostic radiology.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 114-122. Doi: 10.14456/jams.2016.1

Keywords: Computed radiography, imaging plates, radiation dosimetry
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Figure 1 Radiation output measurement arrangements of (a) ionization chamber and (b) imaging plate.
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Tube current-time product was fixed at 3.2 mAs
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Figure 2 Relative discrepancy between reference dose and calculated dose under the conditions of tube voltages from 50 to 120 kV

and tube current-time product was fixed at 3.2 mAs.
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Tube voltage was fixed at 50 kV
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Figure 3 Relative discrepancy between reference dose and calculated dose under the conditions of tube current-time product from 3.2

to 32 mAs and tube voltage was fixed at 50 kV.

Table 1 The conversion factors of various tube voltages and filtration.

Filtration
Tube Voltage
(kV)
No filter 0.1 mmCu 0.2 mmCu 0.3 mmCu

50 2.46 1.89 1.61 1.45
70 1.74 1.46 1.28 1.19
a0 1.50 1.30 1.21 1.14
120 1.38 1.22 1.16 1.16
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Tube current-time product was fixed at 3.2 mAs
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Figure 4 Relative discrepancy between reference dose and the calculated dose with applying conversion factors under the conditions

of tube voltages from 50 to 120 kV and tube current-time product was fixed at 3.2 mAs.
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Figure 5 Relative discrepancy between reference dose and the calculated dose with applying conversion factors under the conditions

120

of tube current-time product from 3.2 to 32 mAs and tube voltage was fixed at 50 kV.
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Effects of home-based Tai Chi training on balance

in older adults with mild cognitive impairment
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Abstract

Objectives: The objective of this study was to examine effects of home-based Tai Chi training on balance in older

adults with mild cognitive impairment (MCI).

Methods: Thirty-four older adults with MCI were randomly assigned to the Tai Chi group (n=17; mean age
68.8+5.56 years) and control group (n=17; mean age 65.29+5.49 years). Both groups were age and gender matched.
Participants in Tai Chi group practiced Tai Chi at home for 50 minutes per session, 3 times a week for 12 consecutive
weeks. Postural sway was evaluated under 4 conditions (stand with eyes open on floor, eyes closed on floor, eyes
open on foam, eyes closed on foam). Trunk coordination stability was evaluated using Lord sway meter. All evaluations
were performed before and after 12-week period. Student’s t-tests were conducted to compare differences of each

outcome measure between and within groups. Significance level was set at p<0.05.

Results: After 12-week Tai Chi training, the Tai Chi group demonstrated significant improvement from baseline
in all outcome variables (p<0.05). In contrast, the control group showed no significant differences in all outcome
variables when compared between baseline and at 12-week period (p>0.05). Due to baseline differences between
groups, outcome measures were normalized to their baseline values for between-group comparisons at 12-week
period. Results showed that postural sway tested while standing on floor under both eyes open and eyes closed
conditions as well as trunk coordination stability significantly improved for the Tai Chi group as compared to controls
(p<0.05). There were no significant differences in postural sway between two groups for foam conditions both under
eyes open and eyes closed (p>0.05). Specifically, there was a trend for participants in Tai Chi group to decrease
postural sway from baseline more than those in control group when tested with eyes open on foam (p=0.061) while

there was no significant difference in postural sway with eyes closed on foam conditions between groups (p=0.242).

Conclusion: Home-based Tai Chi training for 50 minutes per session, 3 times per week for 12 consecutive weeks
could improve balance in older adults with MCI.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 123-133. Doi: 10.14456/jams.2016.6

Keywords: Mild cognitive impairment, Tai Chi, balance
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oMtz postural sway Wae trunk coordination stability
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3.1) Postural sway
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Figure 1 Postural sway tests: (A) eyes open on floor (B) eyes open on foam.

3.2) Trunk coordination stability

Trunk coordination stability (Jun13dsziinanu
mminsl,umimuqumimﬁauvlmd'suﬁmﬁ'ﬂuﬁﬂma
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Figure 2 Trunk coordination stability test.
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Test Wulinminszangwastoysnd nagauANNLANGTS
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a 6 =) = U a dld 1 QI
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(baseline values) izmwmg'uvlw%l,l,a:mjumuqu WU
' a & oA @ AR o
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CRELAL] Independent student’s t-test 3Lﬂ§1:ﬁiﬂ§aﬁlﬂ
1U5un30 SPSS %L windows 118554 19 Mnuaszay
BpdAnriaiesnimwIawinny 0.05

NaN1SANE

iagaﬁugmmaamamﬁmw&aaamq’mmmlu
131971 1 (Table 1) 1olFa{a Independent student's t-test
Wisuiisueny arduiams szaumsdnm Useianng
wnanlugag 1 Iruan Azuns MMSE wasazuni MoCA
uazldaiid Chi-square LW3suLfinuiwe wmhﬂgmaamju
luuandneni (>0.05) axmnmainIngulnmansadningld
andesmeluszezimmaGouuasiind fudnuazin 10 A9
gnsumsfiniesfithunuisasimsiin (compliance rate)
Whruasas 94.4 (Fiady 34 A31 THeNFLRIUA 30-36 A3)
mnlusunsumsinidivualinadu 36 a3 luszozinm
12 §Ua% warszninemsansn 3 ldnsanumsuiady
wiamswnauAaduannmsanmnasai

Lﬁ'aﬁmsw:ﬁmmLmﬂ@hai:%dnﬁauuamé’oﬁyuq@
12 ﬁ'ﬂmﬁmﬂlumju @1880@ Dependent student’s t-test
wudngdwIngi postural sway aaasns 4 Gawly wazd

Table 1 Demographic characteristics of the participants (mean+SD).

Variables Tai Chi (n=17) Control (n=17) p-value
Age, year 68.8+5.56 65.29+5.49 0.067
Gender, women: men 16:1 15:2 0.545
BMI, kg.m™ 24.20+4.82 24.82+2.85 0.651
Education level, year 12.88+4.53 9.4145.77 0.060
Fall history in the last 12 month, time 0.65+0.99 0.65+0.99 1.000
MMSE score (maximum: 30 points) 26.50+2.06 26.80+1.47 0.675
MoCA score (maximum: 30 points) 22.15+1.69 22.35+1.98 0.363
TGDS score (maximum: 15 points) 1.65+0.93 1.55+0.83 0.266

Note: BMI = body mass index; MMSE = Mini Mental State Examination; MOoCA = Montreal Cognitive Assessment; TGDS-15 = Thai version of the

15-item Geriatric Depression Scale.

trunk coordination stability Chi (AIUANMIAINLE UG
maadanlmduden lewingrdn) Mé'uéuqﬂmiﬁﬂvlﬂ%
12 lenvagnefivedanaiia (p<0.05) ’Lummx‘ﬁ'mju
ﬂluquwuiﬂﬁ postural sway ﬁg\‘l 4 Lﬁlau"lm Wae trunk
coordination stability izmwﬁauuamé'aﬁyuq@ 12 sUant
Liuandrsnuadsldvodauneaia (p>0.05) AILFAILL
a13197 2 (Table 2) LLa:Lﬁaﬁwiayjaﬂél‘léuq@ 12 o
Ysuiiludosazaasansudu (normalized data) an3i031e%
mwmmn@ms:ﬁdnmjuﬁaUaﬁﬁ Independent student’s

t-test Wudﬁmjuvlm%ﬁ postural sway aaaJaINABKNNTHN

a 6 ]
128 ’J’]iﬁ’]iLﬂﬂ%ﬂﬂ’]iLLW‘ﬂUL“EUGI‘V&&J

mﬂm'mQ;:umuqu’Lm’fa'au"lmmiﬂ@aauﬁu@nuamé’um
A & = =1 . . e ad
SUUWBNWILLI WA trunk coordination stability aUh
mnﬂ'aumsﬁﬂmﬂﬂdﬂmjumuquamaﬁﬁfﬂéwﬂ”tymmﬁﬁ
(p<0.05) &% postural sway lwIawlvauenduuwiuiuwL I
ﬂajw"lm%ﬁLLmIﬁuamamﬂﬁauma‘ﬁ]ﬂmﬂﬂdwmjumuqu
lapdidn p value Indrzauniodann19aia (p=0.061)
A A o A & A '

TusmeMmiawlaniinasaunavardwunnwinliny
ANVUANGAIITTNINNGHN (p=0.242) AILEAIIWAINA 3
(Figure 3)
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Table 2 Comparisons of outcome measures within group (meantSD).

Tai Chi (n=17) Control (n=17)
Variable p-value p-value
Pre-test Post-test Pre-test Post-test
Postural sway, mm?®
eyes open on floor 228.17+115.89 126.68+76.69 0.001 102.98+81.83 152.29+66.84 0.061
eyes closed on floor 263.31+114.50 | 185.58+102.99 | 0.015 | 191.90+138.95 | 236.91+101.55 | 0.259
eyes open on foam 644.39+266.28 | 382.72+156.99 | 0.001 470+212.86 | 427.50+304.50 | 0.528
eyes closed on foam 1572.57+114.50 | 1077.61+462.00 0.001 920.25+398.95 | 810.09+314.70 0.432
Trunk coordination stability, errors 14.76+10.20 7.71+7.62 0.001 4.29+5.03 5.12+4.92 0.211
300
= p = 0.002 p = 0.028 p = 0.061 p=0242 p = 0.001
o
o
g 20 || [ ] [ ] [ [ ]
E
. 200 -
o
E - .
@ 150 - W Tai Chi
£
3
< 10 Control
o
°
N 50
®
£
o 0
=
Pre Post Pre Post Pre Post Pre Post Pre Post
EOFloor ECFloor EOFoam ECFoam Coordination

Figure 3 Comparisons of normalized outcome measures (%) between the Tai Chi and control groups after 12-week period.

A 6
Q1T HANITANE

ldsunsunsaaniiasmuluggeargluniséinm
ﬁmumd'sﬂmujl,ﬂumsaaﬂﬁwé’amﬁlugmmumaams
TungumuEMuiengg laodihaaniaime (center-based,
. . [ KAy A aod
supervised exercise) ﬂ’ﬁﬁﬂl%aﬂ‘iﬂmzu&maﬁﬂa&lﬁdlfﬁﬂ’m’lty
Fuusinfln . wazmafujauwisaznieaundnlunga
ﬁ’]lﬁLﬁ@lﬂ’J’]&lﬁk&ﬂﬁ%’lu VNRALWAY 8819 b3AANY NITean
AAIMBAINATI WUp1NaALTa9NT@UNIe MBanuan
TIUVDINFIBNY WAZANTIIIA N FIDNLRIDNALADND
uu 9 ‘d . uUu 9 Uy
1 ﬂ/ A o L [l o v
gzanliaseny Sodulgywindaanusznuten vinlv

@

o a A & { 1 Y o R ¥
WRIN EJ‘IJ']@]ﬂ’]SE]E]ﬂT‘I’]ﬂx‘]ﬂ'] 8" ABmaninazTioaatasnad

U

P

o

Qs dl v . dl
ANIIBNNIANNMENLUIU (home-based exercise) LHBIINN

Bull Chiang Mai Assoc Med Sci

;‘Jl”qamqﬁmmﬁwgiunﬁmn”u’ﬁ’mumlumsaanﬁwé’amEJ
]zA9N agﬂuamwumﬁauﬁﬁumﬂ uazaadymglarn
Tunsidunne®™ wansannessinunemasnIsusa
An'lnsihwldauldsunsuitmue neftannldsunsud
frvualiinIngiudUoia: 3 a31 Wuspsm 12 slad
59081WIUN3AN 36 A3 anmasasdsasnsinlng
(compliance rate) g@ﬁﬁaﬂa: 94.4 (cshmﬁly 34 @39 TrNED
Gaud 30-36 A39)

A nEdsuiunsan 108 v msenEnfiduen

dulnginmiiinntlaglsvindn 24 vih uaz 48 vih™2"®®

v
=

funTunsansasiiaenlavinidningarunisdnsves
17 & Ao . a @ o > o
Wolf wazame"” $9891%9% 10 ¥i1 1WaaaTadnaa n

Vol. 49 No. 1 January 2016 129



mma‘iwaapqumqﬁﬁm'sz MCI HanITANBINDIN
prmaiaIuInsauuazAnldasunniin uazaunn
nsuldnleiasfithn ashslsfian enmadeslasuiale
MWLALRBINRIFIRIUUTTNauM NG
mwﬁ'déuq@ 12 §dandk ngmﬂqﬁ'ﬁm’az MCI
ndulngd postural sway saadtiladSouifisuny
Aewinns 4 13auly nansAnwigeaadaItURANE
msﬁﬂmﬁmumiuﬂ@ju;jqamﬂqﬁleiﬁmazmﬁufl,l,az
anuhlaunnsead ﬁz\i;jgomqmjuﬁﬁﬁﬁmﬁumamy
(active group) Lmzﬂ@jwﬁ'vl&iﬂ'aﬂﬁﬁﬁmsm‘mamm (inactive
group) NaNfe wuinsAnnddsiaanusanin
Tunanssaameiudis (static balance)®™® Taamsfnmn
wisnifszezanmsinindesus 12 slansidwly Sanwd
wa9m3iin 23 assdestany uasldianlumsinudazass
45 Wil oenslsfiony namsdnenluaisilizaandas
AUMIANENV8Y Lelard LazAme® WaTNNIAN©®1U89 Ross
wasane? NaftonaluNaInTezm wasanaaluming
Waunin mIAnwe4 Lelard Snnuduazszoziaa1nsin
wilautumsnnluasiit 3 asideddend 12 dilansd)
wanarlunsinudazassiesninde 30 wifl luwmed
MM3ANHIT8Y Ross HANALAZLIAINIRNLARZASS
nflontumsennluaiolt @39ae 50 Wi 3 assaasiland)
uiszpzamIinauwninde 8 dlen S9anessliiawadi
v UM asuulasmIngees 690 Liu uazams®
Id5emefanmdnnitruanagnadussuy (systematic
review) La 83315010 (dose) yaamidniduilaseniis
fifinadatszininazainsiin Taowuh msfinenawlng)
s lnFsaunsaiuausvisalunimssds
fwuaszuznansiin 12 dlawianly denud 2-3 ass
daslandt uasldiamnlumsiinudazaisatieion 45 wit
mwsé'a?yuq@msﬁﬂvlm% 12 8o a1R1aNaT
ngulngd postural sway aaasuinninguaivaulu
Foulunmasouiuauasnsumiuuninuds §rmnns
nagaULwABINTII B ANILaz U lWLANILANENS
FWiIngy iliTesnade winsanmasitensasas
ﬂg\maamjuﬁmq LN LLazﬁagaﬁugwu@mq Infidnany
anaaauliismagulumsdahngalng wianguaiuguua
memﬁmmammauvlw*}mmwu’mmmmsmamﬂay
mﬁﬂaumummLmﬂaumummﬂ‘m aoimenainlein
mwaJmmsnms‘mamﬂ@mumqﬂﬂvlwmwvlumﬂwa‘ﬂ
ﬁlzL‘ﬁWﬂ’J’mLL(ﬂﬂ@i’]\ﬁz‘lﬁ’hdﬂ@:llluﬁaui“ﬂﬂ’]iﬂ@ﬁauﬁu@n
wasnaua Uiy dedudonlufivimeanususa
AINTITANINNIN AN TNAROLLWALUTS

130 MIRIANABANIIUNN ETL%UGI%&J'

nsfieraaiaInguingd postural sway aaas
WIALANNNANBUSTIINIIVBINSHNNRNITEN 8RN
lufiansdnag finanfauseasnanuinaaidaiiios i
' by o o A A o A A A
MITYERENNNVITIR T W ENTIRRS wasinstuun
U ‘é ﬂ/ o v

d9des Sodumssevunagiusessu feilwdeny
o ok Yo -

0130 1N1INTIAIATR waNINNHANBITAIANINT
Wumsafenlnasemetig €19 dalfiasnuaaaaiian
msmﬁaﬂmé’nwmzﬁaﬂdnmﬁ]dmaﬁﬂﬁmﬁ'uj
. . v . , , ..
AILAWIVDIVBAD (joint proprioception) LUBEITY

3 U ‘gl AI &/ Q/ o Q/ tﬂll
ANuudsnsradna N Nnds wilssdayntoe
v Q/ é/ II

Iwmimuqumwsammmzﬁuﬁmu ANIANEINHIWAN
NEINUNATBINIAN INTAa proprioception LAZAMNLTILTI
YINAINLIHDVN wuiwqumﬂqﬁﬂﬂ%%ﬁmmLszuﬂw
Iumﬁufﬁumuwaa*’ﬁavﬂwﬁﬂ’hﬂﬁjuﬂ’mquﬁﬁmq VNG

LRZIZAUMITNAINTINNMIMEWINAU®  uazlanuudausd

%032 9199 pAINANITIG U VFING

. X ¥
PINANLHDUININTU
v 4' dg =3 o v 1 aa
Iﬂms‘muqumsmaaumaaq@s’mmamu m‘nﬂ%ngﬂ‘n’*ﬁu
postural sway AARIWAIANINT uana1nn1AnIng
TIHRIRINANNRINITONHI UM EAINANITIIAUUE?
maz"ﬁ’ma'aLa’%mﬁumﬁujuazmmLﬁwlﬁmaq;fgamqﬁﬁ
A1 MCl 33678 Lhasannuasin inddasizans 3ala
' o o 4 il A o % o
2038 mgmsmﬁaﬂmag@mam’sm TIRDIDNALNANTYNY
pasruadludusaInIiviuazanudiladuanuaul
. A A A o o o
(attention) nM13RNNdaLies wdenlndud1auIUae
m3savnme mamnawntihwsing llufamaedne g dasens
miﬁwmwuaaauaﬂudau"uaonw%’ufl,l,azﬂ'nwﬁﬂ%i’m
ANTUSH15IANT (executive function) tWavinliifa
:ﬂ' v 1 =S 1 o v d'z:i
maafan b ldagamanzsy mmwawﬂmg&mqmmaz
MCI ﬁizﬁumﬁ'ujuazmmLiﬂlﬁ]mmauk} (attention)
U a a . . &
LRZAIBNITUINITIANTT (executive function) FIdw
aaﬁﬂizﬂawaomﬁ'ufuazmmLﬁﬂaﬁﬁuwmwém@h
Q/ t:l &/ 1 v o Ui
MIMLANMINTAUANTUTINENE JavhlienuananInle
a & [ ° ' o 4
MINTIAAUU u,azmiﬁwg 0F1YIN S1eUNITLARE LAY
maﬁﬂﬁ@gamqﬁﬁm’az MCI ﬁmﬁ'ujl,mzmwvfﬂﬁ]
) o ak ' = =2 AN M v o
MUANNI1GTW a819bsneN nIENEIATIR b tatein
dsziaulwiasvasanusnduding thosandasnsld
prmminshIngldgndas asunnri lasmsfnmnfikun
Wipanuwazasn1Ildninddanissuiuazanudilalu
Agionnfddyninsiuiuazanudilanwias wud
msﬂﬂvlm%mmm"ﬁauw’im”@”umﬁuimvmwL°ﬁ’11ﬁ1
MUAMUFHLD NITUIHITIANITUAS mmmvl, 75535
WNan17U3zLdw trunk coordination stability Tu

msﬁﬂmﬁwu’jﬁmwﬁhﬁuq@ 12 gUdawt GELRE

D7 49 a1iufi 1 unAw 2559



- M o o ax
fflnz MCI ﬂQ&JVLVI"Iiﬁ trunk coordination stability AU
AANINAILANINIIARBUTEIEIBEIGA laa anuEulia
A o a a ~ = a
mulunsaufimuualasfinnufenaeanas WaSaudiay
nurauiln uszillauSsuifisuiunduaiuguathsiiisery
NIFDA FOAARBINUNNIANEUY Voukelatos uazame'®
ﬁwuiw;ﬁamqﬁﬂﬂ%%ﬁ coordinated stability am'”miiu

AILAY WATMIAN®IUEY Tsang UazADE™

LTRRIAGALRH]
dnlngfauswrsalunisnasay limit of stability
FNEUMLAN. INVENTIMIANINTHIMURENA AN
ﬂ%ﬁaﬁua@udﬂmiﬁﬂ%%ﬁﬂﬁ trunk coordination stability
a"ﬁu NavaIn1sAnIndea trunk coordination stability
mmﬂuwamﬂgﬂLLuumiﬂﬂvlﬂ%ﬁLﬂumsmﬁauvlm
SumefinuiSaueteti e dedlasiuasean mvham
Uszauaunusaaua1 9 209519me dnisiadenlng
f1AIUBZUDY fhyﬁfmﬁfﬂ@hLLazmﬁlaug@guﬁﬂmama
ludsiianedrsg sanuangiusassulaslifanmsnssen
Fsvmeanusansalunmsds wananit m3fnlng
SiemstHasiafadtiu g Aikasamatsziiiu tunk coordination
stability LT% Lﬁwmmﬁ@ﬁﬂ;umaaﬂﬁmﬁaimmwwz
nduileseudaih RuauudLssasnduiianuas
§107 uaznITudiunivestadalasianizdairi
fnsngmmsanmnitnusnwuiingsiouinenudevgusas

30-32

L HaNnaILazu1® AnuLdILIITaINaNL e LR

MITUFAunI aa‘*ﬁa@iaslupjgo an ﬂqvl@?g

Bull Chiang Mai Assoc Med Sci

[

291 ﬂ‘l%ﬂ’]‘iﬁﬂiﬂﬂ LLa 3“]?[’9] Lldha Lmz‘lum‘sﬁﬂm

Lﬁaamﬂﬂﬁﬁﬂﬁﬁﬂ%ﬂﬂﬁﬂi:Lﬁm:@”umﬁ'ug”
uazanulavasanzaias v ldlaisunsavenlai
mimaﬁuﬁﬁifumwé’amiﬂﬂvlw'ﬁslugqamqﬁﬁma:
MCI ffmﬁﬂ"fuiauﬁ‘umaﬂﬁsuuﬂmsm"’umi{uf
wazanndrlandeld lunisdnwiasideluiinasd
miiJa?:Lﬁumﬁ'ug”LLa:mwLfﬂwaammaﬁmiwﬁw
wamanene=elin U mMRnIng SusthaRuemusnansa
lunsnssduazszaunissviuazanudilalddaonu
aannensanmsinlngudu “mind and body exerdise” #3a s

asdwanisd@nun

Tusunsumsitnlndrthu 50 wifidanss 3 assdeatlan
Wuszoziaan 12 JUaW TrsiRNANNENITANIITNTINA
°11mEifgamqﬁﬁma:mﬁ'ujua:mwL“ITﬂamﬂW‘iadLﬁﬂﬁfaﬂ
saiunsaaniasnelngsadudnnienadondwiy
Qfg{imqﬁﬁma:mﬁu;ﬁmxmwLﬂTﬁlﬁ)Uﬂwiaa URZENATILAA
anuLEsssamnna e

naanssulsend

@,
a v A

m‘sﬁﬂmwﬂuvl@i”?unuaffuagm?wmﬁwuﬁ

FMTURNANHIUMNAANE INNAMLNARANITUANE
a “ A ' ' A o o

a1 Ineaoidealng uazdiuniaandinaunainu

sl RBusTINENaETeslval (7Rlasins RSAS680020)

Vol. 49 No. 1 January 2016 131



LN&E13D19DY

132

1.

Zoltan B. Vision, perception, and cognition: a manual for the evaluation and treatment of the neurologically
impaired adult. 3 Ed. New Jersey: SLACK Incorporated; 1996.

2. Montero-Odasso M, Muir SW, Speechley M. Dual-task complexity affects gait in people with mild cognitive
impairment: the interplay between gait variability, dual tasking, and risk of falls. Arch Phys Med Rehabil 2012;
93: 293-9.

3. Buracchio TJ, Mattek NC, Dodge HH, Hayes TL, Pavel M, Howieson DB, et al. Executive function predicts risk
of falls in older adults without balance impairment. BMC Geriatr 2011, 11: 74.

4. Allan LM, Ballard CG, Rowan EN, Kenny RA. Incidence and prediction of falls in dementia: A prospective study
in older people. PLoS ONE 2009; 4: 1-8.

5. Grundman M, Petersen RC, Ferris SH, Thomas RG, Aisen PS, Bennett DA, et al. Mild cognitive impairment
can be distinguished from Alzheimer disease and normal aging for clinical trials. Arch Neurol 2004; 61: 59-66.

6. Leandri M, Cammisuli S, Cammarata S, Baratto L, Campbell J, Simonini M, et al. Balance features in Alzheimer’s
disease and amnestic mild cognitive impairment. J Alzheimers Dis 2009; 16: 113-20.

7. Liu-Ambrose TY, Ashe MC, Graf P, Beattie BL, Khan KM. Increased risk of falling in older community-dwelling
women with mild cognitive impairment. Phys Ther 2008; 88: 1482-591.

8. Shin BM, Han SJ, Jung JH, Kim JE, Fregni F. Effect of mild cognitive impairment on balance. J Neurol Sci 2011;
305: 121-5.

9. Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, Rabins PV, et al. Current concepts in mild cognitive
impairment. Arch Neurol 2001; 58: 1985-92.

10. Plassman BL, Langa KM, Fisher GG, Heeringa SG, Weir DR, Ofstedal MB, et al. Prevalence of cognitive
impairment without dementia in the United States. Ann Intern Med 2008; 148: 427-34.

11. Winblad B, Palmer K, Kivipelto M, Jelic V, Fratiglioni L, Wahlund LO, et al. Mild cognitive impairment-beyond
controversies, towards a consensus: Report of the international working group on mild cognitive impairment.
J Intern Med 2004; 256: 240-6.

12. Li F, Harmer P, Fisher KJ, McAuley E, Chaumeton N, Eckstrom E, et al. Tai Chi and fall reductions in older
adults: A randomized controlled trial. J Gerontol A Biol Sci Med Sci 2005; 60: 187-94.

13. Audette JF, Jin YS, Newcomer R, Stein L, Duncan G, Frontera WR. Tai Chi versus brisk walking in elderly
women. Age Ageing 2006; 35: 388-93.

14. Wu G, Keyes LM. Group tele-exercise for improving balance in elders. Telemed J E Health 2006; 12: 561-70.

15. Voukelatos A, Cumming RG, Lord SR, Rissel C. A randomized, controlled trail of Tai Chi for the prevention of
falls: the central Sydney Tai Chi trial. JAGS 2007; 55: 1185-91.

16. Pereira MM, Oliveira RJ, Silva MAF, Souza LHR, Vianna LG. Effects of Tai Chi Chuan on knee extensor muscle
strength and balance in elderly women. Ther Rev Bras Fisioter 2008; 12(2): 121-6.

17. Wolf SL, Coogler C, Xu T. Exploring the basis for Tai Chi Chuan as a therapeutic exercise approach. Arch
Phys Med Rehabil 1997; 78: 886-92.

18. Thai Cognitive Test Development Committee 1999. Mini-Mental State Examination-Thai 2002. Bangkok: Institute
of Geriatric Medicine, Department of Medical Services, Ministry of Public Health, Thailand; 2002.

NImanadamunndiselna 7 49 atiufl 1 unaaN 2559



19.

20.

21.

22.

23!

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

S5

36.

Nasreddine ZS, Phillip NA, Bedirian V, Charbonneau S, Whitehead V. The Montreal Cognitive Assessment
MoCA: a brief screening tool for mild cognitive impairment. JAGS 2005; 53: 695-9.

Wongpakaran N, Wongpakaran T. Prevalence of major depressive disorders and suicide in long-term care

facilities: A report from northern Thailand. Psychogeriatrics 2012; 12: 11-7.

Lord SR, Menz HB, Tiedemann A. A physiological profile approach to falls risk assessment and prevention.
Phys Ther 2003; 83: 237-52.

Sturnieks DL, Arnold R, Lord SR. Validity and reliability of the Swaymeter device for measuring postural sway.
BMC Geriatr 2011; 11:63.

Lord SR, Ward JA, Williams P. Exercise effect on dynamic stability in older women: A randomized controlled
trial. Arch Phys Med Rehabil 1996; 77: 232-6.

Tsang WW, Hui-Chan CW. Effect of 4- and 8-wk Intensive Tai Chi Training on Balance Control in the Elderly.
Med Sci Sports Exerc 2004; 36(4): 648-57.

Yang Y, Verkuilen JV, Rosengren KS, Grubisich SA, Reed MR, Hsiao-Wecksler ET. Effect of combined Taiji
and Qigong training on balance mechanisms: a randomized controlled trial of older adults. Med Sci Monit.
2007; 13(8): 339-348.

Lelard T, Doutrellot PL, David P, Ahmaidi S. Effects of a 12-Week Tai Chi Chuan Program Versus a Balance
Training Program on Postural Control and Walking Ability in Older People. Arch Phys Med Rehabil 2010; 91(1): 9-14.
Ross MC, Bohannon AS, Davis DC, Gurchiek L. The effects of a short-term exercise program on movement,
pain, and mood in the elderly. Results of a pilot study. J Holist Nurs 1999; 17: 139-47.

Liu H, Frank A. Tai chi as a balance improvement exercise for older adults: a systematic review. J Geriatr Phys
Ther 2010; 33(3): 103-9.

Tsang WW, Hui-Chan CW. Effects of tai chi on joint proprioception and stability limits in elderly subjects.
Med Sci Sports Exerc 2003; 35: 1962-71.

Chan SP, Luk TC, Hong Y. Kinematic and electromyographic analysis of the push movement in Tai Chi.

Br J Sports Med 2003; 37: 339-44.
Wu G. Muscle action pattern and knee extensor strength of older Tai Chi exercisers. Med Sport Sci 2008; 52: 30-9.

Xu DQ, Li JX, Hong Y. Effects of long term Tai Chi practice and jogging exercise on muscle strength and
endurance in older people. Br J Sports Med 2006; 40: 50-4.

Lam LW. Chau RM, Wong BL. Interim follow-up of a randomized controlled trial comparing Chinese style mind
body (Tai Chi) and stretching exercises on cognitive function in subjects at risk of progressive cognitive decline.
Int J Geriatr Psychiatry 2010; 26: 733-40.

Kasai JYT, Busse AL, Magaldi RM, Soci MA, Moraes RP, Curiati JA, et al. Effects of Tai Chi Chuan on cognition
of elderly women with mild cognitive impairment. Einstein 2010; 44: 40-5.

Cheng ST, Chow PK, Song YQ, et al. Mental and physical activities delay cognitive decline in older persons

with dementia. Am J Geriatr Psychiatry 2012; 22(1): 63-74.

Zhang JG, Ishikawa TK, Yamazaki H, Morita T, Ohta T. The effects of Tai Chi Chuan on physiological function
and fear of falling in the less robust elderly: An intervention study for preventing falls. Arch Gerontol Geriatr
2006; 42: 107-16.

Bull Chiang Mai Assoc Med Sci Vol. 49 No. 1 January 2016 133



NANWNLLALHAITELLAWADINITING

b a g = S o U1 1 %
are25aanN a8 nuuaaulag Tugﬂaﬂﬂqummsawmu

Immediate and short term effect of modified active release technique (MART)

in patients with scapulocostal syndrome
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Abstract

Objectives: To determine the immediate and short-term effect of modified active release technique (mART) in

patients with scapulocostal syndrome on pain intensity, average intensity of pain within 24 hours, pressure pain

threshold, and cervical and shoulder range of motion.

Methods: Fifty two patients with scapulocostal syndrome (5 males, 47 females) were recruited in this study. They
were divided into two groups by stratified block random allocation. Usual care of physical therapy (hot pack and
ultrasound) and sham manual therapy were applied for control group. Usual care of physical therapy and mART
technique were applied for the experimental group. Each group was received 3 times per week of treatment within 3
weeks. Pain intensity, average intensity of pain within 24 hours, pressure pain threshold, and cervical and shoulder
range of motion were investigated before and after first treatment and one day after last treatment. Paired samples
t-test was used to determine significant difference within group. ANCOVA was used to evaluate significant difference

between groups, using a pre-test as a covariate variable.

Results: Results showed the reduction of pain intensity and average intensity of pain within 24 hours, increasing
of pressure pain threshold, cervical and shoulder range of motion in both groups when compared within group
(p<0.05) before and after first treatment and one day after last treatment. However, the outcome measurements in

experimental group were shown significant difference compared to control (p<0.05).

Conclusion: The mART with usual care of physical therapy showed immediate and short term effects for pain
reduction and improvement of cervical and shoulder range of motion in patients with scapulocostal syndrome.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 134-145. Doi: 10.14456/jams.2016.5

Keywords: Scapulocostal syndrome, modified active release technique

134 MITnaiemIwwngifoalng 19 49 aUuN 1 AnI1AN 2559



UNANED

3 A =2 o A & o v ad a aa o o | ' o
qu‘.l.lizﬁ\‘]ﬂ: INAANBNANWNLAZNATZHZEUDAINMIINBMILATUAANN I8 LULAAUURY Iuaﬂmﬂqumm‘smuﬂw

e

'
A

Nldaszauainmsdia @iwmﬁwadmm‘sﬂmmﬂu 24 “ﬁ"ﬂ&l\‘] JauUNUIaINITLIa LLa:aommimﬁau"lmmaqﬂa

D.

uaztalna

ABmsEnBA: sﬁﬂmmjummm:ﬁﬂﬁm FIUIU 52 A% (WWATILIIUIN 5 A% LASLWARITIUIN 47 Al) 'sjm”aama
\uu (stratified block random allocation) tAautadu 2 g el ﬂajumuqaﬂ@le@ﬁ'umﬁ'ﬂmﬁug’mmu
mamwihia (Whnlszauiantazaamniaios) Tutuwanhierienasn LLazﬂq'umaaa‘[m%’umﬁ'ﬂmﬁugmmd
mMamMwinUaTINNuMIITNEeeIduaa?n 388 Luuaaulag ﬁ%‘laaaﬂéjuvléﬁ'um‘ﬁ'ﬂmé'ﬂmﬁaz 3 059 Wluszozom
3 san# gﬂ”ﬂ’aﬁvl,@ﬁ'unﬁﬂi:l,ﬁmm”wmmmsﬂm fiadewasrzeuamithamals 24 salus szeunwwaseImsLhe
wazasmmaeaenlmvesnausstalnd newmTsnEN WaINSSNINTIUA LLamﬁﬁwﬁmﬁ'ﬂMQ%q@ﬁm s duna
ﬁammmé’amﬁ'ﬂmmulumjmﬁyaﬁa paired samples ttest 1sziliunaaNUUANAIIIZRIINGUIBETAR ANCOVA
laglgen pre-test Luaudsinlunmdnmn

HAaN13RN®: WudiszuenItie duadurasszauanmIthanolu 24 $alus sraUiusasINILIN Uazasm
miadeulwizesnauazdalng ﬂgmamajuﬁmsmﬁ'ﬂmmaﬂﬂumaﬁﬁf’fu (p<0.05) Lfial,ﬂ’%'ﬂmﬁyumaﬂuﬂéju
aginglafiona LfiaLﬂ%ﬂul,ﬁﬂmzijﬂf,juwud’] mjm@aaaﬁn’mﬂﬁuuu,ﬂmLmﬂ@i’m]’mﬂéjumuquaf;mﬁﬁfuéﬂﬁ'ty
NNRDG (p<0.05)

asduanisd@ns: mainmduwmImMaenwihdanunuiueafin 388 wwudaudsslinariuiiuazaszozauly

a o v ' v | Aa (% (2
ﬂ']ia@a']ﬂ’]iﬂ')@]LLﬂzLW?JaOﬂ’]ﬂ’]iLﬂaﬂuvlﬂ?"lla\‘lﬂaLLaX"llavLﬂaluaﬂ'] Uﬂuﬂ’]'ﬂxazuﬂ"ﬂuvl.@

NIFINARAMTUNNEN T A 2559; 49(1): 134-145. Doi: 10.14456/jams.2016.5

o b 1 a = aa a a
ANTNH: mgwmmsaxumm LaanNW 388 tnalkaluuaaulas

ﬂﬁjmmmiaxﬂ'ﬂw (scapulocostal syndrome) Lﬂuﬂﬁjw
mmiﬂmﬂﬁ’]mﬁmauﬂ NIQNELIN A uazuSutalna
WUINNDNTRsR:  24.76 5’@agj1un§ua’m’mﬂmn5’1mﬁa
LRZWIRG (myofascial pain syndrome) AN USLALD DI
ﬂq'ua'm'ﬁﬁa wuqﬂﬂmﬁuvlﬂ (trigger point) melunduitad
\figntasnunsnaenlnine lnsuszasin® uazfanns
11auH3N (referred pain) ldgiusnmlnaidosla wens

o a4

ﬂ'n,uﬂml,ﬁﬁ)'%waana;Mmmia:ﬁ'mmE'J’a"l,ajmmina?ﬂvlﬁ
ﬁ'\‘iﬁLﬁaw'mni:u'sumsLﬁ@g@n@Lﬁuvl,ﬂa%mU"L@T@T@Ll,@i
> Q d L U

s:@m%ﬂumqmuﬁas:ﬂuwmﬂ FITANNTUToUNN
agdlsnenw mnmsﬁnwﬁ%’aﬁmummmma@ﬂmmq
lﬂl v 1 = a o g a a

‘nLﬂuvl,ﬂvl,maanqummsa:umwmu ANMuURaUN@VaY
@‘hLmumi:gnazﬁnLL@:T@N@ﬂﬂN@TN%é’W‘ N9
luﬂﬁiﬁﬁaﬁuﬁvlﬂgnﬁaamﬂu%ﬁ'ﬂmssmamfs mM3lgnanuLie

Bull Chiang Mai Assoc Med Sci

ﬁwmuluvhmﬂmhmwﬁaLﬂus:ﬂ:nmmu8] IRl

nsaantaine®
Lﬁaamnmm@lLLa:na"Lﬂm‘iLﬁ@I'mﬁvlajﬁ'@L'«m
ﬁaﬁﬂﬁl,ﬁ@m'mﬁﬁ'wﬁaumaamjummi uaztainng
’Lum'smn%‘ﬁaﬁmﬂmda*i"ﬂﬂ@ﬁl,ﬂumm@mé’ﬂmaqmi
Wianguainisazdnan 9fanunaInnansved
530w agnalsienu q@ﬂ’s:aa@i‘%ﬁﬂmmmﬁ'ﬂmpjﬂaﬂ
ngueIn1IazinInAeaaeIn1Tlaa LAz N8I
mimﬁau"lmmmmz@ﬂaw”ﬂ Aouazdalng’ Jaguiu
msnenguainsazinanudadu 2 ndulng ldun
mynslaomrae wazliiiaa mssnwlaslisinaa
usaudadu masnslasldon ldun o0 mjmmﬂ’m
wazenwmIaniay wacmssnenlaslalten laun mIsnm
NINBAINLNLA NISTNEIlasuwngnIaLien 134
mamaukilng midnaant msinloa: wSemseantaime
Vol. 49 No. 1 January 2016 135



1hadn >
@ o A aa
RADUIUA (manual therapy) unitslunansituas
mﬁ'm:nmdmUnwwﬂwu”@ﬁﬁyuifﬁ'ﬂHWﬂéjwmmiazuyﬂﬁm
a U a = o = =Y T a é/ 1 1 4
nsfaaRITNIINIIRanNUaTRa lnliNaY ka6 aLia
memmqmuﬁ@w PITHATINEI LN LUTA A1 %
2893500 13ARANUWAINAAY LASNITADUAWDIADID
mﬁ'ﬂmﬁl,mﬂ@mﬂ”ulu;jﬂ’m MIANBIILATIT bW
ad g o L a 1 = aAa >
FFmsnavnanthuaisondn waann 388 wuUAALURY
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MMIUszaNEITINNAa reciprocal inhibition 1Wal¥nawiiia
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YARANLAANITARILAL TILTUWNITLRSVNRVBINITINE
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. . A A la o
3w (active release technique: ART) FIDwnNaianaaan
wazianltlugihofifanaiduingessaudanindy
WINA'™ 35115 ART &13170T288 ®I0aamMINANINAN
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AadnUSmnaINhanazldutadeola agelsneny §
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1. néuﬁaadﬁaﬁiﬂunﬁﬁnm
ﬂéjm"haamLﬂu@?ﬂaﬂﬁvlﬁﬁ'umﬁﬁadfmﬂumju
amsactinanlasunngdaaslsUang un 52 M8 LW
WU 5 T8 ULBWARIITIWIN 47 T8 8NgIEHINg 2050 1)
ﬂg\mumﬂmjﬂaﬂuaﬂﬁrﬁﬁumﬁﬂmmomumwﬂm”m
AMthgawmMenniia Iiowmmaﬁ'ﬂﬂﬁ WIaTuni
lasnmsinanfe inguamsazinauiduszoznaananiy
12 gan® s=aUa IV (visual analog scale; VAS)
Henening 57 wua;@ﬂ@Lﬁuvlﬂﬁu%nmnﬁ’]mﬁasaus] §21in
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5% ﬂﬁ’]&lL‘l’iﬂ upper trapezius, levator scapulae, rhomboid,
subscapularis U8 teres major hifidseifnmsunaliy iu
Tndszanmag Eunswis lnsaniay Tolwsidon us=talwaan
miﬁwmmmmﬂmjm”aazhavl,@i’mﬂmsﬁﬂm’ﬁ'ﬂ"nm Buttagat
uazani? lagldenanmdssuunasuasdudsaniia
Uenauss =aUmmahelufiiyniy 43 weuanuuandn
%o ﬂﬁq@ﬁuaw%’uvlﬁ’jwﬁﬁfﬂéwﬁzymmﬁﬁﬂmaﬁz@”u
ormMstaluitiringy 1.7 ussndulszntanusunug
F2WIIRATI07 baseline uay follow up lufiiviiy 0.5
PRSI IANIRARENBINNMNSANITEY Borm UasAni™
Idswnonmaing 46 g wasinsRNsIwIREEIAT
\RaTamens drop out 10% 5wldanmadasimunian
52 118 ;&"ﬂa snrnamIaadasssmnlulubugen
mydhpulassmsisy uaslassmsisoitldtiunmsiansan
18IAWHENIINN1TIToTITAN1IIdnlunynd

NMINRDVOUUNBANNBLEY HE 572195

2. 95mMs@nm

Dun3@n w1981 BManeILULFN (randomized
controlled trial) ;jﬂ’;ﬂVL@Tif'unﬁﬁTuammn_iaLﬂu 2 niu
VL@TLLrinajuﬂ@aaa (experimental group) WLazNENAILAN
(control group) f{jum”aamal,ﬂu"ﬁ'u (stratified randomization)
lagldongiduinmailunisusiomu (Tufl 1 = 20-29 I
TUN 2 = 30-39 I uazTui 3 = 40-50 1) udasTUrnUYs
ngugias (block randomization) NilywANANMIBLNNGURE
4 aw (block sizes 4) ialWamautidnugiuvasyie
nimasnguianalnaidesnu (Figure 1)

direnguatuqulaiunisineidugiunig
Mumwinda (WHulszausauuazafuinibaiies) a0y
wanthiarianasn (sham therapy) Suongunanas
ldsumsinsiugiumanmenwindagudoinungs

0 s s 2 ad a aa a
auguiuMITmasituaniin 388 wuudaudad

£ o o Aa 6 o &

laswnmonintdeniUszaunisal 6 O Suiuasalu
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s ltUssiindseansawaistne laun
szauanntheifeaii fadpvadszauanstianelu
24 T la9 JzaUNULeIaIMILIe wazadmnTiadanlnl
289A0LAzT0 ha lasdn1Iasadssiliunoutaznadinis
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nwATuIN usenikiwsimnmeisgeny laogtinidn
A ') 0o o Ao & aa
Faduinmenwihdandyszaunsainneadiin 5 9 uay

o o o o A o A
Duauazaunudlémainm Safiadndunsdadaienls
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lapdszifiuanufissvasdiaioinuaiudsiiietas
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Ao A

ninua lddanuidetiaagluszauiaidon (ICC = 0.84

119 0.99) MuaziBramM N luudaznguliasda |y

Assess for eligibility

Y

Excluded (n=5)

Baseline assessment (n =52)

Randomized with stratified block

randomized allocation

!

mART with ultrasound and hot pack

(Experimental group) n = 26

’

Receive the 1% session of mART with ultrasound

and hot pack treatment

|

!

[
A

%)

Sham technique with ultrasound and hot pack

(Control group) n =26

;

Receive the 1% session of Sham technique with

ultrasound and hot pack treatment

|

Post — test 1 (Immediate effects)

After completing the 1% treatment session

|

Receive the 2™ — 9" session of MART with

ultrasound and hot pack

|

|

Receive the 2" — 9™ session of Sham

technique with ultrasound and hot pack

|

Post — test 2 (short-term effects)

1 day after completing the last treatment session

|

Completion of research

protocol (n= 26)

’

Analyzed (n= 26)

|

Completion of research

protocol (n= 26)

|

Analyzed (n= 26)

Figure 1 Participants flow chart

Bull Chiang Mai Assoc Med Sci

Vol. 49 No. 1 January 201

6

137



2.1 naaAILAN
nﬁjwmuqﬂﬁ%’umﬁ'ﬂmﬁugmmamﬂmwﬂwﬁ@]
v ' ) Aa P a

leiurt wruiszausau (not pack) Ailgnunndl 60 aseniaafs
(Tnnunindszauian) wam 15 kil 19uTmnIzen
'Y @ o A A A % a a &
FeUinuazia s sundwnitaldusltanud 1 wnzdsad
LALANUTN 1 Jaddaaauiwas Wwian 10 wif
JoUNIzQnasinUAzAUNUSIUNAWIUE upper trapezius,
levator scapulae, rhomboid, subscapularis LLas teres major

(Figure 2) aununantiruasianaan (sham therapy)

Figure 2 Usual care of physical therapy (hot pack and ultrasound).

IﬂUl%ﬁaw%aaaﬁwmamu%nnmi:@nazﬂﬂmwﬁw@ﬁwaa
;j’ﬂaﬂI@UVl.ajﬁmsmﬁauvLmLLa:aanLLiqﬂi:ﬁWLL@iﬂi:mﬂﬂ
(Figure 3) 1uiian 10 wfi T lwnssne 35 W
ANEAL

Figure 3 Sham technique.
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2.2 NRUNARDY

n@;wmaaﬂﬁ%‘umﬁhmv‘ﬁ?ug’mmam:meﬂ'lﬂ'@]
wlasInunguaIuan twaaimy 25 win iy
n1in#a183% mART lagifaanarivilanlwyilae
fiesoulmnduiteduasetng (antagonist) yasndwLiter
ﬁfg@n@nﬁu‘lﬂ gaURLMIThIeedana nande e
;&”ﬂaﬂﬁq@ﬂmﬁuvlnu%nmﬂﬁﬂmﬁa upper trapezius L&
levator scalulae Iﬁ@:ﬂaﬂLﬂﬁau"tmluﬁwﬁans:gnazﬁnvlﬂ
Masusng (scapular depression) talwdinsvine e
ﬂﬁﬂNLﬁaﬂ@;N lower trapezius LLae pectoralis ‘deﬂuﬂﬁ’mLﬁa
AN WA TITA mn;&”ﬂ’aUﬁﬁ;@m@]Lﬁu"lﬂu’%nmﬂﬁ’]mftanéjw
subscapularis LLae teres major sl,ﬁ;‘il”ﬂ'ml,ﬂﬁau"lmiavlm
lurimyuiaIndaanduuan (external rotation) woldd
msﬁwmmaanﬁﬂmﬁaﬂa‘:u teres minor W&z infraspinatus
Fadunduiladiuassdu LLazLﬁapjﬂmﬁq@ﬂmﬁu
Vl,ﬂu’%nmné“'ml,ﬁamjw rhomboid lﬁ;‘il”ﬂwmﬁauvlmﬁavlﬁdrlu
Vhﬁans:gﬂa:u”ﬂvlﬂmmymﬁﬁﬁ (scapular protraction)
Lﬁ'a’l,ﬁﬁmsﬁ'mmaanﬁ’]mﬁamjm pectoralis Fa1dlu
néuitasuasedny vaf maedawlmvesndaiiodin
avunnan AN INNLLIIwANTDY 5 A1 FEUML
mMIsnumsnantitaianaonauiiausiimsay
sanaiduln iduiaa 10 wadl (Figure 4) sruanfilelun
MIEIRIA 35 W7 AU LTWALIALNNAILAN

)

—

-
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A

4
I
'

\

scapular depression with theraband

Figure 4 Modified active release technique (mART).
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3. aaudsns@nsn
3.1 mstsuawszauamathalumeiin (Current
pain intensity)
tyz1luaae visual analogue scales (VAS) lag
1§ ua398717 10 mdwas IWansthimitsunuesas
w0 nanehs lithe Yansdntreniounudidasiay
10 wu8h9 ﬂmgmmmﬂﬁqsﬂ FEmsUszfiunszvinlas
Qﬂm%m%ammsumaﬁma NaLEAITzaUa1M 3170
nniwihendlduntaduwandiwas iieunudinnutie
Lﬁalﬁﬂumumfmﬂ’m (pain score) 1w 0-10 Az
Tagianann1IsnNen WAINITTNEINUTA Laznia S Unas
ms%'ﬂma%q@ﬁm FaR0INSILAZINALAAHINILATIEHS
nsfnlusdanuindenenauiosluszaudann nade
(Intraclass Correlation Coefficient, ICC) YihNL 0.97-0.9914
3.2 nsdsuAinanaigszauainisaanisl
24 “B{QTNG (Average intensity of pain within 24 hours)
mydyzfudnadovasszavainstienislu
24 7109 VOIITUADUNITINEN LaZRIAITUNRSINITTNIN
ﬂ?i]ﬁg@]ﬁ”]ﬂ Wunsialaslfiduasssnd 10 ioudinas
dumasafiupuou@enriuiy Vas Tasriheasldsbdm
seavomstanelu 24 Falusinnen Ussidudausit
Aewn1snaaosluiuusn wazUszidusnass 1 3% nas
Myl 3 san
3.3 msilszifinszaunnaasainisilan
ﬂi:Lﬁu@T’mm’%aaﬁa Pressure algometer
nwnsuseLiusesunusosennisaa (pain threshold)
I@smﬂm’%iaaﬁaaau’%nmq@nmfﬁu"l,ﬂmaam‘fmLf‘:aama
ik LLaz%qufiaqQﬂa”miﬁé'tytgwmdwL’%'uﬁmmsﬂ’m W38
sanlisnslaswatithe (ihoudazngldsumaiuin
@‘hmemaawn@Lﬁuvl,mhmwmwmaﬁﬂia {WaaAsAI
miﬂm@mﬁau’tuﬂ'ﬁi:q@‘hmemaamﬁ@%w) lagia
AOUNITINE REIMTINBNTUA UaznitsTunasnIsnen
ﬂ%q@ﬁm (FARBINIIUANFNAALALATIENG) HAMSANIN
Tuadanuindennuiissluszauaivin nanfe Intraclass
correlation coefficient (ICC) YiNAL 0.94-0.9715
3.4 msdsuiinesenisiafenlnizasdalua
Yszifinavsarnisiadonlnivesdalnadae
\n3asdialniilefilaasiuuanasgu (standard goniometer)
Tagmsineselufiansdelufide ssanissadolng
(shoulder flexion) UAZBIFNMIMITa Wa (shoulder abduction)
m@qma’l,umsl,ﬁamhzLﬁuaamn'mﬂﬁauvlm"ﬁavlwa'luaaa
Aemnarinis esandumsindenlmiidanusuwug
ﬁ'mzmumsmﬁauvlmmaam:@ﬂa:ﬂ'ﬂ ATNTIA8IA
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mwatalndnszvluviueunng 9adredslunamaunu
yoalnfiladinafuazmsnsdiunssusunigesaasinile
aa$8198991NN13214 stationary arm IWIUEIAD WA
movable arm 219L3L0k lateral epicondyle madﬂizﬂﬂﬁmmu
lrdalndduthaduganyu 35nsiaasmminiedalng
luriaunng ads8slunisnsunuzasiniilefined
LM INIdLm L uIsesaslniiladinaseredeann
stationary arm TWUWIUSIGIEIH movable arm 1NAULWD
pasnszgnduusn 13Talwdduniniduganyu ﬁ;@ﬁwuq@
maqaamﬁﬁmmﬁ@ﬁaQﬂaﬂmmsnmﬁauvlwrﬁavl@ﬁaa
laglidansthe lagdanaunssne RRINIINENUA
LLamﬁﬁuﬁﬁamﬁ'ﬂmm{aq@ﬁwzJ (Faseinss uazineniads
W3LATzRRe) nsdnsluadanuindaranuiissle
J2AUANN NaNA8e Intraclass correlation coefficient (ICC)
1¥iNNU 0.84-0.8916
3.5 nsdsziAinasamsiaienlnivesae

Usfiudheiasosiio inclinometer Gaidwe3asiia
ltsassmnsiedonlnivestadadgnannisresnin
WBeasauuss g matadszneudis mMInuaa (neck
flexion) L9388 (neck extension) mudssaalunediutng
(neck lateral flexion) LazN13%YUAB (neck rotation) s
UszifnasenuasnInuuazsgnanseyinburing RIERE
inclinometer ﬁu’%nmﬁmmwaaﬁmzmawjgni’aimzmuﬁw
(sagittal plane) &un13dszifinasannisdoanalinie
dutnanserinlurinnsirwiu WAKIA219 inclinometer
ﬁu’%nmﬁaﬂmaﬁmwmQﬂaﬂmzmmmmﬁmé’a (coronal
plane) Lmzmiﬂmﬁuaammimuﬂamzﬁﬂuﬁmaumwal
H3A219 inclinometer vSnariEnluIzwIuaauI9
(transverse plan) ﬁ;@éuqmaoaamﬁ'ﬁaamﬁ@ﬁa;gl’ﬂm
sursntndenlnaldiasleslifennistaa lasianau
MFINBT MEINIISNHIVUA UaTHIlISUNaINITINEN
ﬂ%q@ﬁm (FampsasIuastnaAsaANTIATIEWHE) Msenwn
Tuadanwuindanfissluszaudauin nanfe Intraclass
correlation coefficient (ICC) WA 0.84-0.9217 matlaziiln
fudsisusdneuan madsaduszeuonnstheluunein
msdszsfindnadsszavainislranisln 24 52lu9
masdusaunsessmathe masiuesmmaaaanlmn
yaatalng waznisUsziinasainisiedanlnivasee
anuda laplidmga
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N1331A3zHTD YA

mylazddayaniaiia lavld paired samples
test B SUITIUNARaUMTININ WeIMTINENASILIN
Lm:%ﬁﬁmé'ams%'ﬂma%q@ﬁmmtﬂumjusl% Analysis of
covariance (ANCOVA) tiaidSouifinunanannnssnen
WEINMTINIATIUIN meﬁafu%é'amﬁ'ﬂwm%a;@‘ﬁm
sewinngu lavlden pre-test udaudsiinlunisdinu
uacltainipsag 0=0.05 Aemeiaalisunsy SPSS 17.0
(SPSS Inc. Released 2008. SPSS Statistics for Windows,
Version 17.0. Chicago: SPSS Inc.)

Table 1 Demographic data (Mean+SD unless noted).

NaN1SANE

v v '
o AAw

mﬁﬁﬂmm\muaﬂmﬁmm 52 T8 (WWMIEugaw

msduazalaInIdu 57 18 ladrunmsinnsaawn
5 519 1He9an Seeznmileszinlits 12 ek §
Uszianmsviaduldun ndseanee waz Yalwnada)
wdatdunguas 26 1 wamﬁmm:ﬁiagaﬁugnu
luLL@ia:ﬂq’uwmﬁmulmyﬂﬁmmmjuﬁiagaﬁugnuﬁ
InsiABenu (Table 1)

Characteristics Exp (n=26) Con (n=26) p-value
Demographic data
Gender (male: female) 3:23 2:24
Age (year) @ 35.7+8.1 36.217.4 0.886
Weight(kg) ° 58.319.2 56.916.5 0.530
Height (cm) ® 158.3+6.7 158+7.4 0.876
Body mass index ° 22.9+3.3 23.1+2.7 0.756
Occupation (n)
Dentist 2 1
Nurse 6 7
Physiotherapist 1 -
Office worker 14 15
Other 3 3
Causes of scapular pain (n)
Do not know or cannot remember 2 3
Carrying heavy objects 6 4
Prolonged sitting with hand forward reaching 16 17
Other 2 2
Affected muscles (n)
Rhomboid group 13 11
Levator scapulae muscle 7 8
Upper trapezius 6 7
Current Severity of scapular pain: by pain scale * 6.08+0.65 6.01+0.7 0.781
Duration of scapular pain episode (week) ° 31.£15.42 30.3+14.97 0.677

Note: Exp: experimental group, Con: Control group, a: The data are presented in mean and standard deviation. The difference between

experimental group and control group were compared using independent sample t-test with the level of different significances at p<0.05
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1. szvonsthaluumein
mnnwﬁl,ﬂiw:ﬁﬁaga@i’waﬁﬁ paired samples t-test
LﬁamaaummLmn@mﬂ'amm:%é’amﬁ'ﬂmmzﬂ,unéju
wudws:@”ummsﬂ’mluﬂ%aadmjua@aaaﬂ'wﬁﬁfﬂéﬂﬂ”ﬁg
NNFDA (p<0.05) BRI LATLMIININUA UAZHAINTINEN

TaNAAMWUANAIITENINNGUAIBEHA ANCOVA Wuin
neﬁmmsﬂawé’ams%’nmﬁuﬁmaaﬂgmaamjuvlajﬁ
AMULANGIINT Lwi'ﬁﬁaﬂwﬁ'ﬂmswzaguﬂﬁjumaaaﬁim‘”u
oxmsthesaasnnninauaILgN aglisimaymiana
(p<0.05) (Table 3)

sepzaw (3 41Ua1%) (p<0.05) (Table 2) uazidodinsnzsk

Table 2 Comparison of outcome measures between baseline, immediate effect, and short term effect in experimental

group and control group (paired sampled t-test) (n= 52, Exp=26, Con=26).

Outcome Group | Baseline Immediate p-value Short term p-value
effect effect

Exp 6.09 (0.65) 3.92 (0.99)* 0.001* 2.33 (1.19)* 0.001*
Current pain intensity (VAS)

Con 6.01 (0.72) 4.40 (0.80)* 0.001* 3.30 (0.96) 0.001*

Exp 6.16 (0.69) N/A N/A 2.67 (1.54)* 0.001*
Average intensity of pain within 24 hours

Con 6.07 (0.66) N/A N/A 3.60 (1.45)* 0.001*

Exp 1.94 (0.56) 2.29 (0.57)* 0.004* 3.16 (0.83)* 0.001*
Pressure pain threshold (PPT)

Con 1.81 (0.53) 1.86 (0.39) 0.619 2.10 (0.51)* 0.037*

Exp | 168.90 (7.85) | 170.78 (8.15)" 0.017* 173.88 (7.45)* 0.001*
Shoulder flexion

Con 168.17 (6.76) | 168.69 (8.33) 0.497 169.38 (5.16) 0.395

Exp | 169.15 (8.58) | 172.48 (6.59)* 0.001* 175.78 (5.34)* 0.001*
Shoulder abduction

Con | 168.98 (6.54) | 169.23 (7.34) 0.801 169.90 (6.24) 0.367

Exp 58.23 (6.23) 62.50 (7.36)* 0.002* 65.78 (6.91)* 0.001*
Neck flexion

Con | 59.19 (5.62) | 60.11 (5.45) 0.220 63.42 (6.35)* 0.001*

Exp | 55.80(6.71) | 59.19 (7.35)" 0.001* 62.55 (9.15)* 0.007*
Neck extension

Con | 54.16 (8.89) | 57.03 (8.24) 0.110 60.11 (9.31)* 0.001*

Exp 38.76 (5.8) | 41.80 (5.43)* 0.001* 43.11 (6.72)* 0.001*
Neck lateral flexion to left

Con | 39.19 (6.55) | 39.88 (7.38) 0.336 39.92 (7.61) 0.528

Exp | 39.11(6.18) | 4253 (6.75)" 0.001* 44.53 (8.02)* 0.001*
Neck lateral flexion to right

Con | 38.69 (7.42) | 40.30 (7.14) 0.117 40.70 (6.84) 0.159

Exp 52.80 (7.49) 55.80 (7.79)* 0.001* 56.61 (6.69)* 0.001*
Neck rotation to left

Con | 53.11(6.08) | 53.96 (6.76) 0.094 52.69 (6.75) 0.687

Exp | 51.32(7.12) | 54.44 (7.98) 0.001* 56.53 (7.69)* 0.002*
Neck rotation to right

Con | 5219 (5.95) | 52.42 (6.24) 0.691 52.37 (6.6) 0.442

Note: Exp: Experimental group, Con: Control group, N/A: not available, * Statistically significant differences from baseline (p<0.05)
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Table 3 Comparison of outcome measures between group (experimental group and control group) in baseline, immediate

effect, and short term effect (ANCOVA) (n= 52, Exp=26, Con=26).

Immediate effect Short term effect
Outcome

Exp Con Difference (95%Cl) | p-value Exp Con Difference (95%Cl) | p-value
Current pain intensity (VAS)* 3.91 4.41 0.49 (-0.11 to 1.00) 0.55 2.33 3.30 0.97* (0.35 to 1.58) | 0.030*
Average intensity of pain within | N/A N/A N/A N/A 2.65 3.62 0.96* (0.13 to 1.79) 0.024*
24 hours®
Pressure pain threshold (PPT)° | 2.26 1.89 | -0.36* (-0.6 to -0.12) | 0.004* | 3.14 | 211 [-1.03* (-1.425 to -0.64) | 0.001*
Shoulder flexion” 170.46 | 169.02 | -1.44 (-3.53t0 0.65) | 0.174 | 173.69 | 169.57 | -4.12* (-7.05 to -1.19) | 0.007*
Shoulder abduction” 172.41 | 169.29 | -3.12* (-5.37 t0 -0.86) | 0.008* | 175.74 | 169.94 | -5.79* (-8.27 to -3.32) | 0.001*
Neck flexion® 62.67 | 59.93 |-2.74* (-5.32t0 -0.16) | 0.038* | 65.98 | 63.22 | -2.75* (-5.20 to -0.30) | 0.028*
Neck extension” 58.77 | 57.45 | -1.32 (-4.48to 1.82) | 0.402 62.00 | 60.60 | -1.45(-5.14 to 2.23) 0.432
Neck lateral flexion to left’ 41.99 | 39.69 |-2.30* (-4.15to0 -0.46) | 0.015* | 43.26 | 39.76 | -3.50* (-6.65 to -0.34) | 0.030*
Neck lateral flexion to right’ 42.37 | 40.47 | -1.89 (-4.36 to 0.57) | 0.129 4438 | 40.23 | -4.14* (-7.2to -1.08) | 0.009*
Neck rotation to left’ 55.95 | 53.81 | -2.14* (-3.79 t0 -0.49) | 0.012* | 56.73 | 52.57 | -4.15* (-6.63 to -1.67) | 0.002*
Neck rotation to right’ 57.84 | 52.01 |-2.83* (-4.951t0-0.70) | 0.010* | 56.94 | 52.32 | -4.62* (-6.67 to -2.57) | 0.001*

Note: Exp : Experimental group, Con: Control group, N/A: not available

*Statistically significant differences from baseline (p<0.05)

*Experimental group showed greater improvements than control group if the different mean value is positive.

Experimental group showed greater improvements than control group if the different mean value is negative.
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Effect of dynamic core stability exercise on physical performance
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Introduction: Boat paddling requires the stability of trunk for force transmission to extremities effectively. Core
muscles stabilizing exercise is an important component and necessary to create exercise program for dragon boat

paddlers.

Objectives: The purpose of this study was to determine the effects of dynamic core stability exercise on physical

performance in male dragon boat paddlers.

Materials and Methods: Thirty-fifth male dragon boat paddlers aged 20.94+1.65 years old participated in the study.
They were randomly divided into two groups; the control group was received regular training program while the
experimental group was added dynamic core stability exercise for 8 weeks. Both groups were tested the speed of
paddling using single paddler for distance 330 meters and the ability of trunk endurance muscles before and after
training in 4" and 8" weeks. The ability of paddling and ability of trunk endurance muscles before and after training
in 4" and 8" weeks between experimental and control groups were analyzed using two way repeated measures

analysis of variance (ANOVA) (3 times x 2 groups) and post-hoc test using bonferroni at p<0.05.

Results: The experimental group, with dynamic core stability exercise had significantly increased speed of paddling
and significantly higher trunk muscle endurance (trunk flexor, extensor and lateral flexor muscles) than control after

training at 4" and 8" weeks (p<0.05).

Conclusion: The present study demonstrated that dynamic core stability exercise increased trunk muscles endurance
result in better trunk control during paddling and improved performance of paddling. Thus, dynamic core stability
training program could be suggest for improving the physical performance in dragon boat paddlers effectively.

Bull Chiang Mai Assoc Med Sci 2016; 49(1): 146-154. Doi: 10.14456/jams.2016.4

Keywords: Dragon boat paddler; dynamic core stability exercise; physical performance.
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Table 1 Demographic characteristics of the experimental and control groups (meanzSD).

Data Experimental group (n=18) Control group (n=17) p-value
Age (years) 20.94+1.65 20.59+1.53 0.251
Weight (kg) 72.50+4.07 73.9415.16 0.538
Height (cm) 176.11+3.65 177.88+3.72 0.435
BMI (kg/m®) 23.39+1.27 23.34+1.23 0.301
Paddling experience (years) 2.11+0.80 2.18+0.78 0.632
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Figure 1 Time of paddling of experimental and control groups before and after training 4" and 8" weeks.

* Before and after training 4" and 8" weeks significantly different at p< 0.001

* Experimental and control groups significantly different at p< 0.05
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Figure 2 Endurance time of trunk flexor muscles of experimental and control groups before and after training 4" and 8" weeks.
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* Before and after training 4" and 8" weeks significantly different at p< 0.05

* Experimental and control groups significantly different at p< 0.05
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Figure 3 Endurance time of trunk extensor muscles of experimental and control groups before and after training 4" and 8" weeks.
* Before and after training 4" and 8" weeks significantly different at p< 0.001

* Experimental and control groups significantly different at p< 0.05
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Figure 4 Endurance time of trunk lateral flexor muscles of experimental and control groups before and after training 4" and 8" weeks.
* Before and after training 4" and 8" weeks significantly different at p< 0.001

* Experimental and control groups significantly different at p< 0.05
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Trigger point: Curable or palliative symptoms
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Trigger point (TrP) is an important sign of patients
with myofascial pain syndrome. It is a focal area or nodule
within the affected muscle. It presents localized pain and
referred pain to other areas of the body when compression
or tension is applied to the affected trigger point. Complex
pathogenesis according to trigger involved various functions
of organ system, i.e. nervous and musculoskeletal system.
This review article provides knowledge of muscle physiology,
integrated hypothesis for initiation and persistence of trigger
points, and several of reports of current trigger point’s

therapies.
Doi: 10.14456/jams.2016.2
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Figure 1 The positive feed-forward mechanism and retention of trigger point.
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