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Review article

Community- and livestock-associated
methicillin-resistant Staphylococcus aureus: a silent threat to Thai public health

Usanee Anukool *

Division of Clinical Microbiology, Department of Medical Technology, Faculty of Associated Medical Sciences,
Chiang Mai University, 50200, Thailand

* Corresponding author (Email: usanee.anukool@cmu.ac.th)

Abstract

Methicillin-resistant Staphylococcus aureus or MRSA was first recognized 50 years ago as
the “Superbug” in the United Kingdom as its antibiotic treatment often was limited to only vancomycin.
Since then the spread of MRSA among patients in hospitals has been reported worldwide. The organism
is known as hospital-associated MRSA (HA-MRSA) and currently considered one of the leading causes
of morbidity and mortality of patient. During the past 15 years, significant increase of MRSA infections
outside the healthcare settings has posted global public health concern. These infections are caused
by MRSA strains that are genetically distinct from HA-MRSA strains so called community-associated
MRSA (CA-MRSA) and livestock-associated MRSA (LA-MRSA). Comparatively, CA-MRSA strains are
more susceptible to antimicrobial agents, rapidly spreading and often capable of causing more severe
diseases such as necrotizing pneumonia and sepsis. Recent survey and molecular characterization of
MRSA from Thai veterinarians revealed a LA-MRSA strain that carry a novel SCCmec type IX, which
is to date only found in Thailand. It was classified as sequence type ST398 and spa type t034. In
addition, the second most prevalent clonal complex (CC) among LA-MRSA strains, CC9, was isolated
from pigs and pork samples in Thailand. All isolates belong to spa type t337 and also harbor SCCmec
type IX. These reports highlight the possible transmission of a unique MRSA clone from livestock
to human in the community, and eventually in the hospital, otherwise in the other way round. The
purpose of this review was to describe the significance, molecular evolution and typing methods of
MRSA and review molecular pathogenesis and epidemiology of CA-MRSA and the recent emergence
of LA-MRSA in Thailand, so as to incite vital surveillance and intervention, which are necessary for
control and prevention of spread of these neglected pathogens. Bull Chiang Mai Assoc Med Sci
2013; 46(3): 187-206

Keywords: Methicillin-resistant Staphylococcus aureus (MRSA), community-associated MRSA (CA-MRSA),
livestock-associated MRSA (LA-MRSA)
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Methicillin-resistant Staphylococcus aureus
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Introduction

Staphylococcus aureus, a non-motile gram-positive
bacterium, has been recognized as a successful commensal
organism and an important human pathogen. This organism
can cause various human illnesses ranging from a minor
infection of skin to life-threatening infections such as
infectious endocarditis and sepsis. Soon after the use of
methicillin, the semi-synthetic penicillin, to combat the rise
of beta-lactamase producing S. aureus in 1960, the first
case of methicillin-resistant S. aureus (MRSA) infection
was reported in the United Kingdom in 1961. Resistance
to methicillin of MRSA is due to the production of
penicillin-binding protein 2a or 2’ (PBP2a or PBP2’) that
encoded by mecA gene. This gene is located on a mobile
genetic element called the staphylococcal cassette
chromosome mec (SCCmec). Unlike the native PBPs,
PBP2a has low affinity to beta-lactams. Therefore,
cross-linkage by transpeptidase that essential for cell
wall synthesis of S. aureus is inhibited." This results in
ineffective treatment of MRSA by all beta-lactam antibiotics
including penicillins, penicillinase-stable penicillins (e.g.
methicillin, nafcilin, oxacillin, etc.) and cephalosporins.

MRSA strains often are resistant to most common
antibiotics and this makes them more difficult to treat.
Higher mortality rate in patients with blood stream infection
associated with MRSA compared with methicillin-susceptible
S. aureus (MSSA) has been demonstrated.” In 2005,
an estimated 94,000 MRSA infections resulted in more
than 18,000 deaths in the United States while the lesser
deaths, around 16,000 were caused by HIV/AIDS in the
same period.* * Human MRSA infection is not only one
of the leading causes of death but also the burden of
serious economic costs of patients, hospitals and society
because patients isolation, longer hospitalization
and more extensive treatments are required.>° The study data
in 2007 from the European Center for Disease Prevention
and Control showed that 171,200 MRSA infections
occurred in European Union member states plus Iceland
and Norway, resulting in 1,050,000 extra days spent
in the hospital. This translates into an enormous
economic burden.’

Currently, four categories of MRSA have been
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categorized based on their putative sources of human
infections: (i) hospital-associated MRSA (HA-MRSA), (ii)
community-associated MRSA (CA-MRSA), (i) HA-MRSA
with community onset (HACO-MRSA), and (iv) livestock-
associated MRSA (LA-MRSA). HA-MRSA is well known for
its spread in healthcare settings worldwide. Persistence
of MRSA in patient and staff skin and mucous membrane,
and healthcare environments provide continual
spread of MRSA in hospitals.® HA-MRSA prevalent rates
are varied widely according to the geographical differences
and the implementation of infection control measure.
CA-MRSA was first reported in 1993, in Aboriginal
patients with skin and soft tissue infections who live in
remote communities of Western Australia.” CA-MRSA
cases in human have been recognized since the mid
1990s in Japan.'® However, the dramatic rise of CA-MRSA
implicated in nosocomial infections have been noted from
the early-2000s and until now emergence of CA-MRSA
strains with highly diverse genetic backgrounds has been
reported in many countries around the world."™ ™ In the
United States, CA-MRSA infections (previously restricted
among injection drug users) currently are endemic in
most regions both in hospitals and community. This
public health crisis has alarmed the rest of world for
active surveillance and control of CA-MRSA spread.® ™

Unlike HA-MRSA, CA-MRSA infections often
occur among young children and healthy adults with
no risk factors of hospital-associated infection (HAI)."
In 2000, the Center for Disease Control and Prevention
(CDCQC) created the guideline to distinguish CA-MRSA
from HA-MRSA based on patient medical history: the
persons categorized as having CA-MRSA infection if
they are diagnosed for an outpatient or within 48 h after
admission to the hospital, have no history of infection
or colonization by MRSA, and no permanent indwelling
catheters cutaneous device, and lack the following HA-
MRSA risk factors in the past year: hemodialysis, surgery,
residence in a long-term care facility or hospitalization. '
However, the epidemiology of CA-MRSA in hospital
settings has become increasingly complicated whereas
HA-MRSA strains occur to circulate in the community.

Therefore, the third category of MRSA infections,
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HA-MRSA with community onset (HACO-MRSA), has
been initiated by the CDC investigators. HACO-MRSA
includes HA-MRSA infections by history of health care

exposure but have onset in the community.® "

Despite
their clinical epidemiology, distinct genotypes and
phenotypes of CA-MRSA strains have been recognized.
The CA-MRSA clones can be distinguished from those
of HA-MRSA using Smal macrorestriction of S. aureus
genomic DNA and pulsed field gel lectrophoresis (PFGE)
analysis. Molecular typing techniques such as multilocus
sequence typing (MLST) and staphylococcal protein A
(spa) and SCCmec typing also have been widely used
to characterize MRSA lineages.”'® Compared with
HA-MRSA, CA-MRSA grow faster and rarely resistant
to non-bata-lactam antibiotics.' " **?'

The last category, livestock-associated MRSA
(LA-MRSA) has recently been included to describe human
MRSA infection associated with exposure to livestock.”
Although, the MRSA in animals was first implicated in
bovine mastitis since 1972, LA-MRSA was recognized
later when it increasingly colonized and infected human
in the early 2000s.** ** Colonization of MRSA in animals
has been extensively investigated, especially in European
countries. Until now, a wide variety of animal species,
mainly livestock including pigs, castles, poultry, horses,
and dogs, as well as foods of animal origins have been

reported as reservoirs of LA-MRSA worldwide.”

The role of Panton-Valentine leukocidin (PVL) in
pathogenesis of CA-MRSA

The majority of CA-MRSA infections are skin
and soft tissue infection, however, the CA-MRSA cases
have frequently associated with rapidly progressive,
life-threatening diseases including necrotizing pneumonia,
severe sepsis and necrotizing fasciitis. In addition,
CA-MRSA infections have sometimes associated with
other severe syndromes such as purpura fulminans with
toxic shock syndrome,” and Waterhouse-Friderichsen
syndrome.”® There are various virulence factors
described for pathogenesis of HA-MRSA and CA-MRSA,
both surface components (e.g. capsular polysaccharide

and protein A) and secreted protein (e.g. coagulase,

Vol. 46, No. 3 September 2013

hemolysins, enterotoxins and toxic-shock syndrome
toxin).”® Unlike HA-MRSA, extensive evidences strongly
support the association of Panton-Valentine leukocidin
(PVL) exotoxin with enhanced virulence of CA-MRSA. "> ** %
Nevertheless, a report demonstrated that
alpha-hemolysin and not PVL was responsible for death in
a mouse pneumonia model, using USA300 and USA400
CA-MRSA strains.*’ PVL is the two-component protein
consisted of IukS-PV and IlukF-PV subunits encoded
by the IUkS-PV and IukF-PV genes (pv).* The model
for emergence of the PVL-positive CA-MRSA strains
demonstrated that pv/ is likely to be acquired from
PVL-positive MSSA strains by transduction of phage
(PhiSLT) prior to the acquisition of SCCmec on the
different integration sites of S. aureus genome.*

PVL is capable of polymorphonuclear leukocytes
(PMN) lysis by pore-formation of leukocyte membrane.* The
death of PVL-positive CA-MRSA infected patients presenting
with severe sepsis and necrotizing pneumonia has been
reported to occur within 24-48 h of hospitalization.*®
Although the role of PVL in dermonecrosis in rabbits has
been established,” the evidence for its role in severe
diseases initiated by CA-MRSA infection has been
limited. Recent review proposed possible steps leading
to necrotizing pneumonia and severe sepsis that might
mediated by PVL concentration-dependent PMN cytolysis
and apoptosis.®” The PVL subunits are secreted from MRSA
cells. Then lukS-PV initiates binding to an unidentified receptor
on PMN membranes and dimerized with lukF-PV. After an
alternate serial binding of LuUkF-PV and LukS-PV components,
a pore-forming heptamer is assembled and resulting
in cell lysis. This may cause cells such as neutrophils
to release inflammatory enzymes and cytokines. At
low level of PVL, apoptosis of PMN occurs via a novel
pathway that presumably involves PVL-mediated pore
formation in the mitochondrial membrane. This leads to
release of cytochrome ¢ and induction of caspases 9 and
3 and eventually DNA fragmentation. However, at higher
level, PVL will induce cytolysis of PMN. It was suggested
that tissue necrosis might result from release of reactive
oxygen species (ROS) or inflammatory mediators from
lysed PMNs rather than direct damage by PVL.*
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Molecular evolution of MRSA
Resistance to methicillin and all other beta-lactam
antibiotics of S. aureus has been described that it is the result
of mecA gene, a 2.1-kb gene that codes for the 78-kDa
penicillin binding protein 2a (PBP2a) or PBP2’. The
mecA gene is regulated by the repressor mec/ and the
transmembrane beta-lactam sensing signal transducer,
mecR1. In the absence of beta-lactam antibiotics,
mecl, bound to the mecA operator region, represses
the transcription of mecA and mecR1-mecl. Conversely,
in the presence of beta-lactam antibiotics, mecR1 is
auto-catalytically cleaved resulting in an active
metalloprotease (located in the cytoplasmic part of
mecR1) that enabling cleavage of the repressor mecl.
This allows the transcription of mecA, and subsequent
production of PBP2a to occur.* The mec complex, which
is comprised of mecA and its divergently transcribed
regulatory genes, is located on a mobile genetic element
named “the staphylococcal cassette chromosome mec
(SCCmec)”.*®
The mobility of SCCmec has been known to
contribute to the cassette chromosome recombinase

(ccr) genes of the invertase/resolvase family located on
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this element. The encoded recombinase proteins permit
integration into and excision of the SCCmec from the
S. aureus chromosome at a specific site called “SCCmec
attachment site (attBscc)”. The location of the attBscc
is closed to the 3’ end of orfX (an open reading frame
with unknown function located near the replication origin,
oriC, on the chromosome).”” These genetic exchanges
permit phenotypic alteration between methicillin-resistant
and methicillin-susceptible staphylococcal species.
In addition, it was found that only selected clones of
S. aureus were able to maintain, transcribe, and trans-
late a plasmid-born mecA gene.”’ This might contribute
to limited number of MRSA clones that are currently
disseminating worldwide: CC1, CC5, CC8, CC22, CC30,
and CC45.% The regions outside the mec complex and
the ccr genes are named “J” (Junkyard) regions, carrying
a wide variety of mobile genetic elements i.e. insertion
sequence (IS), transposon and plasmid. The J1 region
is the region between the ccr genes and the chromosome
right junction and the J2 region is located between the ccr
genes and the mec complex. The J3 region includes the
distance from mec complex to the left extremity (orfX) of
SCCmec.*” " Therefore, a SCCmec element typically has

the structure as followed: J3-mec-J2-ccr-J1 (Figure 1).

13 12 J1

3““_ 5

Figure 1 The structure of SCCmec element typically found in MRSA strains. orfX is an open reading frame of

unknown function located near the origin for replication (oriC) at the 3’end. The mec complex includes genes that

are responsible for methicillin resistance whereas the ccr complex encodes for recombinase protein rendering

mobility of SCCmec element. J1, J2 and J3 stand for the junkyard regions 1, 2 and 3, respectively.

At presence, five classes of the mec complexes,
including class A, B, C1, C2 and E, and eight types of
the ccr genes (A1B1, A2B2, A3SB3, A4B4, C, A1B6 and
A1B3) have been described in S. aureus.** Given that,
the SCCmec elements are now classified into 11 types
(SCCmec type | to Xl) based on the combination of

these two components that are essential for beta-lactam

resistance and mobility of SCCmec (Table 1). Additionally,
the subtypes of SCCmec can be identified according to
the differences of the J regions.* For instance, SCCmec
type IV that related to CA-MRSA strains has a high
diversity of J regions and so far contains at least 9 identified
subtypes: a to h designated as SCCmec types IVa - [Vh.

This may indicate the high frequency of horizontal gene
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transfer (HGT) of this SCCmec element. Previous studies
have demonstrated that SCCmec types I-lll are associated
with HA-MRSA lineages, but SCCmec types IV and V
are typically related to CA-MRSA. The types |, Il and Il
SCCmec usually include J regions inserted with genes
conferring non-beta-lactam resistance to S. aureus.
Therefore, these strains are more commonly associated

with MDR phenotypes,' It was found that the acquisition
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rate of SCCmec types IV to generate MRSA clones was
two-times higher than that of other SCCmec types.*
Relatively small sizes of SCCmec types associated
with community infection might facilitate the mobility and
exchanges of these SCCmec among staphylococci.
This may contribute to highly diverse genetic traits and
capability to spread widely as a successful human pathogen

13,38

both in community and hospitals of CA-MRSA clones.

Table 1 Presently known SCCmec types in Staphylococcus aureus strains.

SCCmec types The ccr complex The mec complex Origin el
of isolation
| Type-1 class B UK* 1961
(ccrA1B1) (1IS1272-AmecR1-mecA-1S431)
Il Type-2 class A Japan® 1982
(ccrA2B2) (mecl-mecR1-mecA-1S431)
] Type-3 class A New 1985
(ccrA3B3) (mecl-mecR1-mecA-1S431) Zealand®
\% Type-2 class B USA® 1999
(ccrA2B2) (1IS1272-AmecR1-mecA-1S431)
\ Type-5 class C2 Australia”™ 1999
(ccrC) (1S431-AmecR1-mecA-1S431)
\ Type-4 class B Portugal58 1996
(ccrA4B4) (1IS1272-AmecR1-mecA-1S431)
Vi Type-5 class C1 Sweden”" 2002
(ccrC) (1S431-AmecR1-mecA-1S431)
Vil Type-4 class A Canada” 2003
(ccrA4B4) (mecl-mecR1-mecA-1S431)
IX Type-1 class C2 Thailand* 2006
(ccrA1B1) (1S431-AmecR1-mecA-1S431)
X Type-7 class C1 Canada™ 2006
(ccrA1B6) (1IS431-AmecR1-mecA-15431)
XI Type-8 class E' uk*’ 2007
(ccrA1B3) (blaz-mecA, ;,,-,-mecR1-mecl )

' blaZ, a plasmid-born penicillin-resistance gene; mecALGA251

, @ homologue of mecA gene
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Like CA-MRSA, the SCCmec types IV and
V has usually been described in ST398 MRSA, the
most prevalent linages that widely distributed in animals
and causing livestock-associated infection in human.”
These types of SCCmec often contain genes for
co-resistance to non-bata-lactam antibiotics including
erythromycin, trimethoprim, gentamicin, ciprofloxacin,
trimethoprim-sulfamethoxazole, as well as those commonly
used in animal production.”® However, recent
studies reported novel SCCmec types associated with
livestock including SCCmec type IX, X, and XI.***
These types have been found to carry many MGEs
carrying drug resistance and heavy metals resistance

%4 These

determinants inserted into the J regions.
unique traits of LA-MRSA may have evolved for some
time and subsequently horizontally acquired several
genetic determinants required for their survival, presumably
selective pressure of antibiotics and other cytotoxic
substances have been hugely imposed by animal production.

The concept that acquisition of SCCmec element
into the chromosome of methicillin-susceptible
S. aureus (MSSA) generated MRSA strains has been
well accepted. However, the origin of mecA had not
been clarified as the absence of PBP2a homologue in
its counterpart strain, MSSA. The mecA gene homo-
logues have been detected in some coagulase-negative
staphylococci (CoNS) species. S. sciuri and S. vitulninus
have been reported to carry the mecA-like genes that
showed 80% and 91% nucleotide identity to mecA

gene, respectively.*® *°

The ubiquitous of mecA gene
homologues among S. sciuri species and the expression
of homologue of PBP2a (87.8% amino acid sequence
identity) suggested S. sciuri as the origin of mecA

50, 51
gene.™

However, these genes identified are lack of
the constituents of the mec complex or SCCmec.”
Recently, Tsubakishita et al. proposed that the
animal-related staphylococcal species, S. fleurettii might
be the origin of the mecA gene. This species is closely
related to S. sciuri and S. vitulninus, which are rare
among human but usually isolated from animals and
food products of animal origin. The gene detected in

S. fleurettii is identical to mecA. Although it was not
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associated with SCCmec, the gene was found on the
chromosome that links with genes essential for growth
of staphylococci.”®

The beta-lactam resistance mediated by the
expression of mecA gene has also been observed among
CoNS species. Previous study of SCCmec types among
139 methicillin-resistant S. epidemidis (MRSE) strains
revealed that the majority of MRSE carries SCCmec types
IV (41%), followed by SCCmec types Il (27%). Other
SCCmec types including types V, | and Il have also been
observed among the minority of MRSE strains at 6%,
4%, and 4%, respectively.” In addition, several species
of methicillin-resistant coagulase-negative staphylococci
(MRCNS) have been found to carry novel and highly
diverse types of SCCmec elements.*® The process by
which the SCCmec was acquired into the chromosome
of staphylococci is unspecified due to a wide range of mobile
genetic elements (MGEs) found in their genomes. However,
the acquisition via transduction by one or other of numerous
number of phages identified in staphylococci has been
speculated.” It has been estimated by using eBURST
algorithm (http://eburst.mist.net) that the acquisition
event of mecA happened around 20 times among
S. aureus isolates with diverse genetic backgrounds
(MLST sequence types).*® Using the same method, higher
numbers of mecA acquisition events, around *, were also
observed in a CoNS species, S. epidemidis.”’ Moreover,
several non-mec SCC elements and YSCC (without or
no functional ccr) carrying other genetic determinants
have been described. These non-mec SCC was found to
encode for traits that may essential for bacterial survival
or pathogenesis, or examples, resistance to heavy metals
(SCCmer) or fusidic acids (SCCMSSA476), capsule
biosynthesis (SCCcap') or aginine deiminase and
oligopeptide permease (the arginine catabolic mobile
element [ACME], YSCCACME). Many of these have
been identified in CoNS suggesting that CoNS may be
responsible for assembling and dissemination of SCC
elements, including SCCmec.*® Furthermore, Price et al.
studied the relatedness of 89 strains within the CC398
(from different host species from four continents) in

order to understand their recent evolution by using the
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whole genome sequencing (WGS) method.”” The WGS
phylogenetic results strongly supported the concept
that the LA-MRSA CC398 originate as MSSA in human.
The authors also explained that the switch of MSSA
from humans to livestock was accompanied by the
loss of phage-carried human virulence genes, followed
by acquisition of SCCmec and tetracycline resistance.
This finding provided a model of a bidirectional zoonotic
exchange and underlined the protential public health risks

of extensive use of antibiotics in food animal industry.*

Molecular typing of MRSA

As mentioned earlier, different categories of MRSA
can be distinguished from each other based on their
genotypes, phenotypes and epidemiology. However,
during recent years their differences in the aspects of
clinical epidemiology and antibiotic susceptibility have
become increasingly blurred, thus various molecular
typing methods have been increasingly used for
characterization of newly emerging MRSA lineages."" *°
At presence, four molecular tools have been frequently
used for typing of MRSA strains including pulsed field gel
electrophoresis (PFGE) analysis, multi-sequence typing
(MLST), staphylococcal protein A (spa) typing, and

18, 19

SCCmec typing.

Pulsed field gel electrophoresis

Pulsed field gel electrophoresis (PFGE) is an agarose
gel electrophoresis particularly used for separation of
large DNA fragments that cannot be achieved by ordinary
electrophoresis method. In PFGE, DNA fragments are
separated by agarose gel electrophoresis in an electric
field with an alternating voltage gradient. Macrorestriction
of S. aureus using Smal followed by PFGE analysis
has been considered as the gold standard method for
investigation of epidemic MRSA clones in hospitals. This
technique has been proof to be useful for distinguishing
CA-MRSA clone from HA-MRSA clones in the United
States™ and widely used in many countries. The patterns
of digested chromosomal DNA of S. aureus strains
are analyzed using software such as unweighted

pair group matching analysis (UPGMA) according
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to Tenover et al.”® This technique is one of the
most discriminative methods for MRSA typing.
However, dissimilar nomenclature of resulting patterns
makes it difficult to compare results from different
laboratories.' For example, the PFGE database in the
United States classify major S. aureus clones as USA100,
USA200, USAB00, and so on, whilst nomenclature are
different in the United Kingdom (EMRSA), Western
Austraria (WA) and Canada (CMRSA).""*® Attempt for common
nomenclature has been initiated many times but
they have not yet successful. In spite of reproducibility
pitfall, additional limitations of PFGE include cost of

analysis and speed.®

Multilocus-sequence typing

Multilocus-sequence typing (MLST) is based on
the DNA sequence analysis of fragments (approximately
450-500 bp) of seven S. aureus housekeeping genes,
including arcC, aroE, glpF, gmk, pta, tpi and yqil.
A different nucleotide sequence of each housekeeping
gene is assigned as a distinct allele. The alleles of the
seven genes resulting in an allelic profile that defines the
S. aureus lineage, designated sequence type (ST). For
example, the MLST allelic profile 3-35-19-2-20-26-39
defined for the clonal lineage ST398 while another allelic
profile, 3-3-1-1-1-1-10 defined for the clonal lineage
ST9 (http://saureua.mist.net). Furthermore, the clonal
complex (CC) of related sequence types (ST) can be
designated by using the algorithm based upon related
sequence types or eBURST (http://eburst.mist.net).
Generally, the allelic profile of each ST that has at least
identical 5 housekeeping loci can be designated into the
same CC. In contrast with PFGE, MLST is an unambiguous
procedure for characterizing bacterial isolates using the
universal nomenclature.”® Nevertheless, this method is

expensive, laborious and time consuming.'®

Staphylococcal protein A typing

Staphylococcal protein A (spa) typing is the
sequence-based method specifically analyzes the
polymorphic variable-number tandem repeat (VNTR)

region or “X” region (approximately 24 bp) of
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staphylococcal protein A. The duplication, deletion, and
rearrangement of spa gene in each S. aureus linage
generate a typical spa gene. Distinct repeat number of
“X” region in spa gene, presumptively, yield more than
10,000 unique patterns named as “spa types” or “t”
(http://spaserver.ridom.de). The discriminative power
of this technique is higher than MLST but lower than
PFGE." Cluster analysis of spa typing data are also
possible by the use of the algorithm based upon repeat
pattern (BURP) into StaphType software."® Since the spa
typing of MRSA strains has been demonstrated to be
well correlated with MLST results, therefore, it can be
used to infer the clonal complex.” Compared with MLST,
spa typing, involving analysis of only one locus, is more

cost effective, less time-consuming and less laborious. '

SCCmec typing

The SCCmec typing is based on the various
combinations of differences of each mec complex and
ccr genes. Thus, this method can be used to classify
distinct allotypes of the SCCmec horizontally acquired
into MRSA strains while other molecular typing methods
(PFGE, MLST, and spa typing) describe the genetic
background of S. aureus.”” The SCCmec types can be
identified using PCR-based techniques developed by
groups of researchers.”*® Since the novel types of the SCCmec
elements have continued to be recognized, “® " ®
therefore, limit the use of previously reported protocols.
Currently, only the multiplex PCR method reported by
Kondo, et al., can be useful for characterization of most
SCCmec types reported including type-IX SCCmec
recently emerged in Thailand.*® ®® The PCR-based
SCCmec typing may not be practical to use in routine
hospital laboratory as it is associated with many SCCmec
loci. However, it allows universal description of the MRSA
clones and usually can preliminary categorize the MRSA
isolates of different origins. It is well documented that
the CA-MRSA and LA-MRSA usually are associated
with SCCmec types IV and V where as the HA-MRSA
commonly carry types I, Il and Il SCCmec elements.
In addition, increased resolution of this method by

SCCmec subtyping of J regions, might provide insight
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into the clonal backgrounds of MRSA isolates, as in the
case of SCCmec types IV." To date, nomenclature of
MRSA relies on the MLST sequence type (ST) or clonal
complex (CC) and the SCCmec types e.g. ST8-I\Vc,
ST9-IX, ST398-1V, etc.

Epidemiology of CA-MRSA

A numbers of CA-MRSA clones have spread
worldwide since the 1990s, currently; more than 20 distinct
genetic lineages of CA-MRSA have been reported.
This is greatly higher than HA-MRSA lineages, suggesting
that more MRSA lineages have evolved to CA-MRSA
compared with HA-MRSA."" The majority of the CA-MRSA
isolates harbor SCCmec type IV, V or VI, however,
several studies have observed CA-MRSA isolates

67, 68

that harbor SCCmec type I, Il or lIl. At present,
five predominant PVL-positive CA-MRSA clones have
disseminated around the world including ST1-IV (WA-1,
USA400), ST8-IV (USA300), ST30-IV (South West Pacific
clone), ST59-V (Taiwan clone), and ST80-IV (European
clone).” Among these clones, ST8-IV and ST30-IV may
be considered pandemic."

Cases of ST8-IV or USA300 cases were first
recognized in a college football team in Penisynvania,
the United States. This clone have been circulating in
the community among particular health risk groups such
as military men, prisoners, athletes and intravenous drug
users and afterward become primary cause of skin and
soft tissue infection among general population in the
United States. USA300 harbors a SCCmec-like element
named “arginine catabolic mobile element (ACME)” that
have not been detected in other CA-MRSA clones. The
ACME encodes for an arginine deiminase pathway and
an oligopeptide permease system; thus, it has been
suggested to be involved in growth and survival as

%% This clone has

well as its virulence in pathogenicity.
replaced the USA400 (ST1-IV) that dominated earlier in
healthcare facilities. Previously, a study by the emergency
departments in 11 cities of the United States concluded
that 78% of the isolates were MRSA. Of these, 98% were
associated with the CA-MRSA USA300 clone.” Recently,

high frequencies of multidrug-resistant (MDR) USA300
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strains harboring conjugative plasmids conferring
high-level mupirocin resistance have been reported in
San Francisco.”' The ST8-IV has also been increasingly
isolated from hospitals in Taiwan and now exceeded those
of HA-MRSA clone. Cases of USAS00 outside the United
States have been documented in many countries including
Canada (CMRSA-10), Japan, Australia, as well as some
of the European countries.”” These evidences have
posed major concern to public health worldwide.™ In
2006, the USA300-like strains designated “USA300-LV”
(Latin American variant), the AMCE-negative SCCrnec IVc
circulating in South America, Europe and Australia have
emerged in both community and hospital in Colombia.”™

ST30-IV or South West Pacific clone (WPS)
currently predominate around the world including
Asia. This clone was the descendent of the pandemic
phage-type 80/81 penicillin-resistant S. aureus or ST30
MSSA." This pvi-positive ST30 clone disappeared after
the emergence of the first MRSA clone in the 1960s and
re-emerged in the community as ST30-IV MRSA. In addition,
it was suggested that this clone shares the same ancestor
(ST30 MSSA) with ST36-I HA-MRSA or epidemic
EMRSA-16 in the United Kingdom. ST30-IV was
first reported in 2003 in Greece, the country with the
highest cases of CA-MRSA infection in Europe. Although
ST30-IV strains often cause severe diseases, however,
they are generally susceptible to more antibiotics than
other CA-MRSA strains."'

The epidemiology of MRSA, especially CA-MRSA,
in Asia is relatively limited. However, reports of CA-MRSA
cases from Taiwan have been increased during the past
decade. In Taiwan, significant increase of CA-MRSA
carriage and infection among healthy subjects was
observed. More than 50% of pediatric S. aureus infections
associated with community were caused by MRSA.”
The rate of healthy adults carrying S. aureus is around
30-50%. In 2000, the MRSA prevalent rate was 3-83%
of all S. aureus isolated in 12 major hospitals in Taiwan.
The most frequently isolated CA-MRSA clones were
ST59-IV and ST59-VT. The first one is PVL-negative and

usually isolated from healthy carriers of MRSA. However,
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the latter carries a variant of type-V SSCmec called
“SCCmec type VT” and pvi genes. This clone is more
prevalent among patients.” These clones are also the
most prevalent CA-MRSA strains in China, and several
other Asian countries, but are also found in Europe,
Australia, and the United States (USA1000).”

As well as in many countries in South East Asia,
little is known about MRSA carriage and CA-MRSA
infection among Thai population. In Thailand, the study
of the antibiotic susceptibility of common community-
and hospital-associated bacteria in Thailand (from years
2002-2003) in 24 hospitals was first recognized in 2005.
This revealed that the community-associated bacteria
(CAB) accounted for 54.9% of a total of 9,091 isolates
of target bacteria (eight common bacterial pathogens
including S. aureus), which is higher than HA-bacteria
(45.1%). It was found that CA-MRSA strains were more
susceptible to antimicrobials compared to hospital
acquired strains. However, decreased susceptibility to
antimicrobials was found in all CAB tested indicating the
widespread resistant bacteria to the community.” The
prevalence of CA-MRSA infections was first reported
in 2006. The rate of MRSA-infected patients at Sirirgj
Hospital was 41.5% (186 of 488 studied patients).
However, the CA-MRSA strains were found to be rare
(0.9% of total MRSA isolates), only three isolates from
two patients were detected.”” In 2010, the SCCmec
types, MLST and antimicrobial susceptibilities of HA-
MRSA isolated from 237 patients treated at Srinagarind
Hospital, Khonkan, Thailand, between September 2002
and August 2003, have been investigated. Of the 81
isolates tested,”® MRSA isolates were found to carry
SCCmec type Il and two isolates were found to carry
type-Il SCCmec. Of these, non-mecA MRSA strains
was detected in three isolates and 67 of 78 isolates
carried the mercury-resistant operon. All MRSA isolates
were susceptible to vancomycin, but only 0.4% to 8.9%
was susceptible to the remaining antimicrobial agents.”
In addition, the first study of MRSA nasal colonization
among healthy young adults in 2011, suggesting that
MRSA was present in the Thai community. Whereas 15%

(80 of 200) were nasal carriages of MSSA, only 1% of
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university students carried MRSA strains. However, two
MRSA isolates were found to carry type-ll SCCmec,
which are not any of SCCmec elements typically acquired
by CA-MRSA strains. All MRSA isolates were susceptible
to non-bata-lactam antibiotics.”

A recent survey, nevertheless, reported the
prevalent rate of CA-MRSA in Asian countries including
Thailand from September 2004-August 2006.%° This
prospective surveillance study conducted by the Asian
Network for Surveillance of Resistant Pathogens (ANSORP)
with 17 participated hospitals in Asian countries, including
two hospitals from Thailand. The results showed that
MRSA infections in the community have been increasing
in Asian countries. Of 4,117 isolates from patients,
MRSA accounted for 25.5% of community-associated
infections by S. aureus and 67.4% of hospital-associated
infections. The most prevalent genotypes of CA-MRSA
isolates were ST59-IV-t437 (spa type), ST30-IV-t019
and ST72-IV-t324. The highest prevalence of CA-MRSA
and HA-MRSA was observed in Sri Lanka at 38.8% and
86.5% of total S. aureus isolates, respectively.

High rates of CA-and HA-MRSA also found in
Taiwan and Vietnam, where the CA-MRSA rate was
more than 30% and HA-MRSA rate was more than 65%.
The relatively low rate of CA-MRSA isolates among Thai
patients was found at approximately 2.5% (3 of 122) of
all S. aureus identified, in contrast with 57% (180 of 316)
prevalence rate of HA-MRSA. Interestingly, CA-MRSA
isolates were classified into two SCCmec types. Of three
CA-MRSA isolates, two were SCCmec type Il (66.7%)
and one was SCCmec type Il (33.3%). This was similar
to what found among HA-MRSA isolates from Thailand
that comprised of only two types of SCCmec.
Of 29 HA-MRSA isolates, 14 were SCCmec type Il
(82.8%) and 5 were SCCmec type Il (17.2%). The spa
type t037 appeared to predominate among SCCmec
type ll MRSA from Thailand. However, spa type 1654
were also identified, at a lower rate, in both CA- and
HA-MRSA stains containing SCCmec type lll. In addition,
one SCCmec type I CA-MRSA isolate had spa type
t2879. The ST239-I-t037 clone was found to be the
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most prevalent clone among CA-and HA-MRSA iso-
lates from Thailand. Intriguingly, ST239 was previously
established as nosocomial MRSA clones was also detected
in the CA-MRSA isolates.*’ This evidence was also observed
in other Asian countries that ST5 clone was found in
CA-MRSA isolates whereas MRSA clones such as ST59,
ST30 and ST72 were isolated from patients with HA
infections. These data imply the spread of various MRSA
clones between the community and hospitals.* Furthermore,
a recent work by Nickerson et al. in 2011 reported
that ST834 clone were predominant (91%) among
Cambodian children. ST834 was identified previously
as a cause of CA-MRSA infection in the same population.
Other ST clones including ST121, ST188, ST45 and
ST9 was also identified, at lower rates, around 1 to
3% of all 93 MRSA isolates. Although, a relatively low
rate of MRSA carriers was found at 3.5% (87 of 2,485
children who came to the outpatient department,
the Angkor Hospital for Children, Siem Reap), further
characterization of ST834 should be carried out to
elucidate its competitive advantage over other ST clones

found among Cambodian population.®’

Emergence of LA-MRSA in Thailand

The emergence of human LA-MRSA infections in
all continents of the world has also been reported and the
bi-directional transmission of LA-MRSA between livestock
and human has recently been established.” The CC398
is the most prevalent lineage among LA-MRSA isolated
from pigs followed by CC9.* However, other clones
including CC1, CC5, CC8, CC9, CC30, and CC97 have
also been reported.” ** * Unlike CA-MRSA, LA-MRSA
clones have unique molecular genetic trait and could not
be typed by PFGE method using Smal restriction.” *

Nevertheless, their genotypes can be examined
by using other molecular tools. In addition, most of them
carry genes that confer co-resistance to non-beta-lactam
antibiotics and heavy metals, but their carriage of genes
encoding toxin such as PVL and enterotoxins have been
reported to be rare.” The latest published whole genome
sequences of S. aureus CC398 revealed heterogeneity

between human and livestock-associated lineages.
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This has alleviated differentiation of S. aureus CC398 in
human and animals based on the presence or absence
of specific resistance and virulence-related genes. The
(CC398 stains typically carry tet(M) conferring tetracycline
resistance, but not pv/ genes encoding for PVL toxin,
generally found in CA-MRSA strains.”

Recently, LA-MRSA isolates originally from Thailand
have been discovered. The first literature documented the
nasal colonization of MRSA of Thai veterinarian participated
an International conference in Denmark in 2007.%°
Only one isolate of MRSA was recovered and it was
identified as spa type 1034 and ST398, a typical clone
of LA-MRSA. In 2011, Anukool, et al. firstly reported
LA-MRSA isolated from pigs in Thailand.** Our survey
of MRSA in pig farms located in Lamphun Province,
Northern Thailand, discovered five MRSA isolates from

four nasal swabs and one rectal swab of four weaning

13 12
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pigs. All of these were characterized as ST9-1337, which
are closely related to pig MRSA strains reported in other
Asian countries including Hong Kong (ST9-t899)*" and
Malaysia (ST9-t899)* as well as that latest reported in
Taiwan (ST9-t899-V).* The ST strains were classified
as type-1 ccr complex (ccrA1B1) and mec class C2
(1S431mecA-AmecRI-1S431), which is now known as the
novel SCCmec type IX (Table 1, Figure 2).* Interestingly,
the J regions of type-IX SCCmec element carries genes
and operons associated with resistance of many heavy
metals, including cadmium, copper and arsenate (Figure
2). The 18-kb J1 region of type-IX SCCmec harbors
a cadDX operon, a copB gene, and two arsenate
resistance operons, arsRBC and arsDARBC. It was also
found that all 20 open reading frames (ORFs) in the J1
region were highly homologous to the SCCmec elements
in S. haemolyticus JCSC1435, with nucleotide identities
of 83.8 to 100%."

J1

The mec complex

Typel Class C2
] ’—| arskR arsk
mecA arsB arsB Z"’ sD
DR ccrB1 ccrAl AmecRI arsC  copB arsC ars, oR2

e e — i — e

15431

43.7 kb

15431 cadD

cadX

Figure 2 The structure of the SCCmec type X identified in CC398 MRSA strains (adapted from Li et al., 2011). “

The SCCmec type IX carries type 1 of the ccr complex and class C2 of the mec complex. J1, J2 and J3stand for

the junkyard regions 1, 2 and 3, respectively. The 18-kb J1 region harbors various genes and operons conferring

resistance to heavy metals, including copper (copB), cadmium (cadD, cadX) and arsenate (arsRBC and arsDARBC).*®

DR, direct repeat. Red arrow heads indicate the locations of integration site sequences (ISS) for the SCC element.
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In 2012, two studies, one conducted in the north
and another in the middle part of Thailand, reported the
discovery of the CC9-t337-IX clones in pig and pork in
Thailand.® ® Larsen et al. isolated MRSA strains from
pig nasal swabs from three (in the same village) out of 30
farms located in Chiang Mai Province. All isolates were
identified as ST9-t337-IX LA-MRSA.* The screening of
MRSA in pigs and pork at Samut Songkhram Province
by Vestergaard et al. revealed that all 11 MRSA isolates
belong to single spa type, t337. Three sequence types
were found in isolates from pork samples including ST2136
(n=8), ST9 (n=1) and ST2278 (n=1). Two sequence
types were found in isolates from pigs including ST2136
(n=5) and ST9 (n=1). However, all of these sequence
types are classified as the same clonal complex, CC9.%°
To date, the carriage of SCCmec type IX in pigs, pork
and human have only observed in Thailand. These data
suggest the presence and plausible spread of a unique
LA-MRSA lineage in Thailand. Although, these isolates
are PVL-negative, which is typical in LA-MRSA, some
of them were found to harbor other toxin genes that
may increase their risk as human infection. Furthermore,
the highly antibiotic resistance profiles observed among
these strains are of public health concern of their spread

in the community.

Conclusion

In Thailand, as well as many resource-limited
countries, the knowledge of CA- and LA-MRSA s still
limited. Information of CA-MRSA has been dominated by
extensive publications of USA400 and USA300 clones
from the United States whilst the majority of LA-MRSA
information, particularly, CC398 clone harboring SCCmec
type IV and V, have arrived from European countries.
Recent reports of human and animal colonization and
contamination of animal food product with CA- and
LA-MRSA clones in Thailand should stimulate attention
to this important human pathogen which is possibly
disseminating in the community. Extensive research to

investigate the prevalence and genetic backgrounds of
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MRSA lineages in Thailand have to be conducted. The
medical technologists will play a crucial role to promptly
identify these pathogens. Although, the definition of
different MRSA categories has been described by the
CDC, the classification of these groups based on their
epidemiological data is almost inapplicable. Current
molecular methods used to distinguish MRSA clones are
still expensive and not suitable for routine laboratory in
hospital. Rapid and cost effective technique for detection
and identification of MRSA lineages is required to lessen
public health and economic burdens caused by these
highly adapted bacteria, particularly, in resource-limited
countries like Thailand.

Interestingly, the localization of novel SCCmec
type IX in ST9 and ST398 LA-MRSA isolates so
far has been found only in Thailand. This might
suggest recent acquisition of type-IX SCCmec
element by these lineages. The particular
CC9-t337-IX clone found in pigs and pork might have
evolved for sometimes to survive under particular
environmental conditions. Selective pressure and
co-selection of resistance determinants might be accounted
for the high antimicrobial resistance profile among these
isolates. Thus, it may reflect the superfluous usage of
antimicrobial treatment and prophylaxis as well as a high
contamination of heavy metals in animal feeds used in
animal food production in Thailand. Future appropriate
control and management of these substances used in
livestock must be implemented to avoid development of
highly resistant bacteria, especially those that have been
known as potential pathogens in human and animals.
The acquisition of virulent factors such as PVL of the
MDR LA-MRSA strains, which are now pandemic and
widely distributed in animal reservoirs, would result in
life-threatening diseases in human. Unawareness of CA- and
LA-MRSA spread may bring about unmanageable public
health crisis. Active surveillances of MRSA infection and
colonization, both in human and animals, and future control
measures are needed to prevent the (now occurring?)

epidemic spread of CA- and LA-MRSA in Thailand.
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Comparison of six minute walk distance and reaction
time between anemic COPD and non-anemic COPD
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Abstract

Chronic obstructive pulmonary disease (COPD) is a systemic disease that affects the
breathing mechanism and decreases the functional capacity in anemic COPD patients. The aim
of this study was to compare six minute walk distance (6 MWD) and reaction time between
anemic and non-anemic COPD patients. 16 patients with anemic COPD, and 16 non-anemic COPD
patients were included in the study. The average hemoglobin levels of the male were 12.10+0.57
and 14.70+0.96 g/dL in anemic and non-anemic COPD patients, respectively. The average hemoglobin
level of females were 11.60+0.57 and 13.90+0.63 g/dL in anemic and non-anemic COPD patients,
respectively. The result showed that the 6 MWD in anemic COPD had significant shorter distances
than non-anemic COPD (p<0.05). Reaction time had not significant difference between non-anemic
COPD patients and anemic COPD patients. This study suggests that anemic COPD patients have
decreased ability to exercise in comparison to non-anemic COPD patients.

Bull Chiang Mai Assoc Med Sci 2013; 46(3): 207-214

Keywords: anemia, COPD, reaction time, six minute walk distance
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Table 1 Characteristics of COPD patients (Mean + SD)
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Anemic COPD Non anemic COPD
Baseline

(N =16) (N = 16)
Sex (male/female) 16 (13/3) 16 (11/5)
Age (year) 70.00+8.73 65.4416.54
Height (cm) 158.12+7.53 155.06+7.08
Weight (kg) 46.58+6.73 44.94+6.05
FEV, (%) 59.13+19.60 61.59+23.49
FVC (%) 71.88+17.59 76.16+17.95
FEV,/FVC (%) 64.00+11.72 61.59+23.49
RBC (10%/uL) 4.44+0.62 4.9620.69
Hemoglobin (g/dL) 12.01+£0.58 14.41+0.94*
Hemoglobin in male (g/dL) 12.10+0.57 14.70+0.96*
Hemoglobin in female (g/dL) 11.60+0.57 13.90+0.63*
Hematocrit (%) 36.44+2.06 43.44+2.45*
Hematocrit in male (%) 36.90+1.89 44 .10+2.47*
Hematocrit in male (%) 34.30+1.53 42.00+1.87*
Dominant hand (right/left) 14/2 13/3
Dominant foot (right/left) 14/2 13/3

* Significant between anemic COPD and non-anemic COPD
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Table 2 Six minute walk distance data (Mean+SD)

Vol. 46, No. 3 September 2013

Anemic COPD Non anemic COPD
Six minute walk distance
(N = 16) (N = 16)
Six minute walk distance (m) 518.80 + 56.42 558.38+45.90*
Systolic (mmHg)
Before test 135.69+15.62 127.62+12.23
After test 146.69+17.88 134.44+16.54
Diastolic (mmHg)
Before test 78.81+£13.84 73.19+7.97
After test 78.88+13.29 78.19+12.22
Heart rate (beat/min)
Before test 78.75£14.83 78.38+£9.99
After test 90.19£19.17 92.75+15.91
O, saturation (%)
Before test 97.25+£1.29 95.94+2.64
After test 95.00£2.92 92.38+9.42
Fatigue scale (0-10)
Before test 1.06+1.39 0.66x1.19
After test 2.19+1.82 2.09+2.14
Modified Borg scale (0-10)
Before test 0.59+0.95 0.56+1.03
After test 2.19+1.90 2.19+2.10

* Significant between anemic COPD and non-anemic COPD

Table 3 Reaction time data (Mean * SD)

Reaction time Anemic COPD Non anemic COPD
(millisecond) (N =16) (N =16)
Dominant hand 1.29+0.34 1.09+0.21
Non dominant hand 1.33+£0.37 1.16+0.21
Dominant foot 1.34+0.35 1.20+0.29
Non dominant foot 1.55+0.47 1.36+0.41

* Significant between anemic COPD and non-anemic COPD
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Studies of quality control data under NEMA NU1-2001

to evaluate the performance of gamma camera
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*Corresponding author (Email: rujaporn.cha@mahidol.ac.th)

Abstract

Objective: To show the application of data from the quality control and preventive maintenance

under NEMA NU1-2001 for the practical performance evaluation of gamma camera.

Method: The study was divided into two parts: (1) the quality control data for gamma camera performances
based on measurement of Intrinsic flood field Uniformity (IU), Intrinsic Energy Resolution
(IER) and Peak Paosition (PP) on a weekly basis from January 2005 to March 2013 were to be retrospectively
evaluated; (2) the current performances covering 14 parameters of the 5 specifications

were to compare with the reference values certified by the manufacturer.

Results: In the first part, the mean+3SD (99.73% confidence interval) of the mean IU adjusted to
the dimension of Central Field Of View (CFOV) for Detector 1 and Detector 2, were 2.66+1.27% and
2.54+1.27% respectively, with a trend to slightly increases each year. For the detector resolution,
Detector 1 and Detector 2 exhibited IER of 9.23+0.32% and 9.38+0.25% respectively. The long-term
resolution trends after the first service of both detectors were not significantly deviated when compared
to the present data. For the last parameter, the mean PP for Detector 1 and Detector 2 were
139.31+£0.76 and 139.30+0.61 keV respectively. They were absolutely identical. The percentage
differences of the PP were negligible when compared to year of installation. In the second part,
under NEMA NU1-2001, the current performance data of Specification 1, IER of both detectors
of 9.10% and 9.30% were better than the reference values of 9.8%. Specification 2, PP of both
detectors was within an acceptable limit. Specification 3 of both detectors passed 4 parameters of
the Intrinsic Spatial Resolution reference values. Specification 4, Intrinsic Uniformity of both detectors
also passed all criteria of the 4 parameters. The last specification, Intrinsic Spatial Linearity values

of both detectors was superior to the reference values.

Conclusion: Regarding to the evaluation of the gamma camera performance under NEMA NU1-2001
after 8-year service and a preventive maintenance, three specifications of weekly QC have passed
the regulations of performance tests within 99.73% confidence interval. Consequently, they can be
used in the practical performance evaluation of gamma camera. Bull Chiang Mai Assoc Med Sci
2013; 46(3): 215-231

Keywords: quality control, gamma camera, intrinsic flood field uniformity, weekly QC, energy resolution
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Figure 1 The image of weekly QC (intrinsic uniformity) by 99mTcO4'
point source: Left side: quantitative data and Right side: uniformity image of detector
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Detector 1 Results
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Figure 2 The image of Daily QC (Extrinsic Uniformity) by *Co sheet source: Left side: Integral Uniformity,
Energy Resolution and Peak Position values and Right side: uniformity image of detector of both detectors
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Figure 3 Integral Uniformity (CFOV) of Detector 1 and Detector 2
between January, 2005 and March, 2013, totally 407 values

WARANITULANE » NIEATNLINTA e AANTTHLNTA © F9RWATA 219




Bulletin Chiang Mai Associated Medical Sciences

NIIATIEVTDYATIIUNALNORTIAADLUNATDN

o A o a o N vt
Aaulsiuneaglussiunnn MR usaniUls o9
agnglsnisauAn (Mean+3sD) Nnvualilaaiaan
TEnns3Asetuuy Quality control aanlilsunsa SPSS
AIUUMNNANTAUNABENELFTRLILAGAINAND |WAAIT

Vol. 46, No. 3 September 2013

ﬁﬂﬁiﬁﬁ@mmwmqmwmmgm Tunnamsetandeonn
W AuRINIeuEATrruals LandnATLaLRLNN
;mmﬂﬂuﬁ'ﬂfaN'S*UTﬁﬁfmmmmmmmeLﬂirﬁuLL@z
sfiunisudlaneuiiazifnrnuida et uiueies
UNNNULANLNTY w@mi?sLmﬂzﬁ%’mﬂmmmﬂ,umiwﬁ 1

Table 1 Summary all the quality control data analysis of weekly QC by SPSS version 18

Quality Control Statistics
Parameter No. of Data Mean 3SD ucL’ LcL?
IU*(CFov)_D1* 407 2.66 1.19 3.86 1.46
IU(CFOV)_D25 407 2.54 1.27 3.81 1.27
Mean_ IU(CFOV)_D1 9 2.70 0.73 3.43 1.96
Mean_ IU(CFOV)_D2 9 2.60 0.31 2.91 2.29
IERG_D1 407 9.23 0.32 9.55 8.92
IER_D2 407 9.38 0.25 9.63 9.13
Mean_IER_D1 9 9.23 0.13 9.36 9.10
Mean_IER_D2 9 9.38 0.15 9.53 9.22
PP7_D1 407 139.31 0.76 140.0754 138.5536
PP_D2 407 139.31 0.61 139.9101 138.7051
Mean_ PP_D1 9 139.35 1.1316 140.4817 138.2185
Mean_ PP_D2 9 139.33 1.1327 140.4615 138.1961

'UcL = Upper Control Limit, ?LCL = Lower Control Limit, °IU = Intrinsic Uniformity,

‘D1 = Detector 1, °D2 = Detector 2, *IER = Intrinsic Energy Resolution, 'PP = Peak Position
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Figure 4 Determination of data variation of error and the cause of degraded image

quality of Detector 1 by quality control chart analysis of weekly intrinsic uniformity (CFOV) values
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Figure 5 Determination of data variation of error and the cause of degraded image quality

of Detector 1 by quality control chart analysis of weekly intrinsic uniformity (CFOV) values
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Figure 6 Quality control chart of mean weekly Intrinsic

Uniformity (CFQV) values of Detector 1 per year
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Mean IU(CFOV) of Detector 2 between 2005-2013
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Figure 7 Quality control chart of mean weekly Intrinsic Uniformity (CFOV) values of Detector 2 per year
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Figure 8 Data and abnormal uniformity image of the intrinsic

uniformity (CFOV) test which unqualified with QC reference value
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Figure 9 Data and normal uniformity image of the intrinsic uniformity (CFOV)

test which qualified with QC reference value
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Figure 10 Determination of data variation of error and the cause of degraded image

quality of Detector 1 by quality control chart analysis of weekly Energy Resolution values
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Figure 11 Determination of data variation of error and the cause of degraded image

quality of Detector 2 by quality control chart analysis of weekly Energy Resolution values

Mean Energy Resolution of Detector 1 between 2005-2013
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Figure 12 Quality control chart analysis of mean weekly

Energy Resolution values of Detector 1 per year
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Mean Energy Position of Detector 2 between 2005-2013
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Figure 13 Quality control chart analysis of mean weekly
Energy Resolution values of Detector 2 per year
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Figure 14 Determination of data variation of error and the cause of degraded image

quality of Detector 1 by quality control chart analysis of weekly Peak Position values
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Figure 15 Determination of data variation of error and the cause of degraded image

quality of Detector 2 by quality control chart analysis of weekly Peak Position values

Mean Peak Position of Detector 1 between 2005-2013
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Figure 16 Quality control chart analysis of mean Peak Position values of Detector 1 per year
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Figure 17 Quality control chart analysis of mean Peak Position values of Detector 2 per year
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Table 2 Comparison between the reference values and the measured values in March 2013

Reference Values Measured Values
No Specification Parameter
D1, D2° D1 (n=1) | D2 (n=1)

1 | Intrinsic Energy Resolution % <9.8 9.1 9.3
2 | Peak Position keV 140£3.0 139.3 139.3
3 | Intrinsic Spatial Resolution CFOV: FWHM (mm) <4.50 4.15 413
FWTM (mm) <8.50 7.88 7.86

UFOV:FWHM (mm) <4.60 4.25 4.27

FWTM (mm) <8.70 8.09 8.13

4 | Flood Field Uniformity CFOV: Differential (%) <2.10 1.85 1.82
Integral (%) <3.00 2.53 2.50

UFQV: Differential (%) <2.30 2.1 2.10

Integral (%) <.60 2.95 2.92

5 | Intrinsic Spatial Linearity CFOV: Differential (mm) <0.10 0.03 0.03
Absolute (mm) <0.40 0.15 0.17

UFOQV: Differential (mm) <0.10 0.04 0.06

Absolute (mm) <0.40 0.27 0.32

'D1 =Detector 1 , ’D2 = Detector 2
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Effects of underwater lumbar traction with aquatic

exercises for chronic low back pain clients

Supitchapong Tanakietpinyo'"  Prapas Pothongsunun’ Samatchai Chamnongkich’

" Movement and Exercise Sciences, Faculty of Associated Medical Sciences, Chiang Mai University

? Department of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai University

* Corresponding author (Email: pedpt2522@hotmail.com)

Abstract

Objective: The purposes of this study were to evaluate the effects of underwater lumbar traction
combining aquatic exercises (TRAC+EXE) and to compare with steady floating combining aquatic

exercises in chronic low back pain clients (CLBP).

Materials and Methods: Sample group was forty volunteers with CLBP at least 3 months. Al
volunteers participated a daily 60 minute aquatic program for 2 weeks, 5 days a week (total 10
sessions). Measurement parameters were pain scale, pressure pain threshold (PPT), lower back
active range of motion (AROM), flexibility, agility, and Thai-version oswestry low back disability

questionnaire that were tested at pre and post study.

Results: The results showed that TRAC+EXE group with compatible calculated force for each
person had lower pain scale and increased in PPT, AROM, flexibility, and agility. Moreover, lower

oswestry low back disability scores was seen effectively with the significant level of 0.05.

Conclusion: 20 minute underwater lumbar traction combining 40 minute aquatic exercises could
be an effectively alternative approach in physical therapy for the chronic low back pain clients.
Bull Chiang Mai Assoc Med Sci 2013; 46(3): 232-249

Keywords: chronic low back pain, lumbar traction, aging, aquatic exercise, underwater traction
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Figure 1 Traction suit and accessories
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Recruited low back pain clients

A 4

107 low back pain clients

A

Subjective examination, Physical examination and Screening test

67 subjects were

A 4

excluded

\ 4

40 subjects were included

A

Randomized match-paired with age, gender, duration of the last pain and

severity of symptom into control and experiment group

A 4

Experiment group n=20

Underwater lumbar traction with compatible

calculated force for each person

Control group n=20

Steady floating with inflatable ring

\ 4

End of studied n=20

End of studied n=20

Figure 2 Procedures of the study
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Experiment Group: underwater lumbar traction

with compatible calculated force for each parson

Control Group: steady floating

with inflatable ring

Figure 3 Treatment in experiment group and control group
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Table 1 Training program in each day

UR 46 aUUR 3 nuenau 2556

Week/day 1 2 3 4 5
SE: 10 min SE: 10 min SE: 5 min SE: 5 min AL: 20 min
Week 1 ST: 10 min ST: 10 min ST: 5 min ST: 5 min
AL: 10 min AL: 10 min
DT: 20 min AL: 10 min AL: 5 min AL: 5 min AL: 5 min
Week 2 DT: 10 min DT: 5 min DT: 5 min DT: 5 min
CS: 10 min CS: 10 min CS: 10 min

Note: SE = Stretching Exercise, ST = Static Trunk Control, AL = Active Limb Exercise, DT = Dynamic Trunk

Control, CS = Core Strengthening Exercise

N9ILASIEUNFD A
a Vv aa o <
nnsdrsnzudeyalaellsunsnatinansag
NadannAans (SPSS) laeldatiinnsdiasnzsinany
wiTUTuLLLABINI (Two-way mixed effects repeated
measures ANOVA) WazLLTa U TIELATAINLANFNNT DY
paullslaglinisilFauiiaunae Bonferroni correction 71

T¥ALURIEATYNNADAYaNITaYINAL 0.05 (o< 0.05)
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AINNTAATIERL AL AN AT AN LI AN UL
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naaadlaiAnuuanAeas e itad A NeatRsENana

DIANANATYNABINGN (0>0.05) FIF13199 2
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Table 2 Subject’'s demographic data

Vol. 46, No. 3 September 2013

Data variable

Control group

Experiment group

(n=20) (n=20)

Age (years) 48.30+8.46 48.30+8.42
Gender (male/female) 4/16 4/16
Weight (kilogram) 57.54+6.28 57.96+6.52
Height (centimeter) 157.50+6.65 157.05+6.95
BMI (kg/mz) 23.18+2.04 23.50+£2.18
Duration of the last pain (days) 5.75+1.20 5.85+1.18
Pain scale (scores) 54.35+12.41 54.8+12.83

Pressure pain threshold (kilopascal)

Lower back active range of motion (centimeter)

- Flexion

- Extension

Right lateral flexion

Left lateral flexion

Lower body flexibility (centimeter)

Agility (second)

Thai-version Oswestry low back disability questionnaire (%)

130.96+£28.79

131.65£29.14

15.98+4.71 16.45+4.08
46.35+7.25 46.40+7.15
29.5+7.67 31.05+7.64
29.7x7.67 30.85+7.39
8.27+2.67 8.98+2.42
25.40£1.57 25.26+1.43
42.1+11.51 44.0£11.39
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Figure 4 Mean and standard deviation of pain scale with

different duration in both groups (* p< 0.05, ** p< 0.01)
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Figure 5 Mean and standard deviation of Thai-version Oswestry low back disability

questionnaire with different duration in both groups (* p<0.05, ** p<0.01)
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Figure 6 Mean and standard deviation of pressure pain threshold

withdifferent duration in both groups (** p<0.01)
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Figure 7 Mean and standard deviation of lower body flexibility with

different duration in both groups (** p<0.01)
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Figure 8 Mean and standard deviation of agility with

different duration in both groups (** p<0.01)

‘244 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




015a1SNATAMSIWNEIBEDTHL

AR1SUINANITANE
mwﬁqmﬁﬂmﬁ’wmiﬁqmz@ﬂﬁuwﬁmqu
w@alAuNFaNAuNITaann1adn el Wu9RnIT
WAsUL L A9U9972A LA NUIANAIRIUAIINHINTIA
v @ ¥ | a
23dan Anuganidulssnausang daannsirdenln
UBINTEANAUNAIULILVINGY AINEAVEL AITUARBILAY
AZLUUANNLUUADUDINAIMNLNNTBIANNNITUIANAS
A o a Aok
Ia9aaananTatiunEn gl uiAn1anca
sl,ummﬁﬁﬂmﬁﬂmé’qmmiﬁqmz@ﬂﬁumﬁq
ANNITNAHARBBINITUAZBINITUAASIUA NN aNT
ﬂqmu‘f}mmmz@ﬂﬁuuﬁqiﬁ ANNANNTINAANGRTNNT
= o o ' ¥ a = 1% & ~
panszgndunasazlidanaliiianistiandaniilaiiie
ARBINITINTILAZUIAUBINANNILIBAALTINATNIY® Facet
Inannshsuends Facet lugfidiloy Facet arthropathy
Y Intervertebral Foramen N340 LADAARTINARBLAL
Usza My iAANITLEN NI ULBINTEANFUNGIUA AT
Udes dewaliiaussiuauaunelunaeuseanszan
Mlinan1nlaguelasues Nucleus Pulposus NAa21L
ARADBNNINNEUDN ANANTIANTIUURY Annulus
Fibrosus @4azT9elUNANTTAUAIIBINNEUTBINTEAN

WAZAAUTINALUNNBUTBINTLANAUNAL

ANUTU
o 1% = o v ve o ' v
nMsfNEIAfENITANNTEANAUNAILAINTUN L LTN S
NNNNTFNHNTULALINLNNTINHIAIENITAININARATIN
nennen Nt TalE e LEwFANITRINTEANAY
NIl AUANTRBIUIATTIEAARIUATEATINTENN
Y 1% A A ] | ~ v %
Aedefe NANLEYTERIWANY 7 1893 1enefeg LAt
o Y a o 1 v 1 1 v v l&j a
YAAALIINIZYNFAaTaAaANN 7] Yauad NatxLial
ANNNNDLAAEDENULANT KWIIAINNITAMNUINLINLAD
N5 NHNAIRINAADNITEANA NN LD NDAADINITING

1% & 1% 819 =4 v %
warilaprasnanniialanianngn® uanaininislaun
o | o = v % VY ' o Y
wiinlun1rasalnsliu N tasndnn1s nEn N b L L
flaqtiufiasanuminsaavaaiiesenisesliunay
a v oA ' A A @ o
AfFamsdesnduileaduuun uiideAndudndiues
K3 o o = A o ' iy
wmtinfldlunisiaienisinmasnudnazetniesay
30-40 asRAlsddaslUndnurminnlglunisaasanie
wansinainsdaaildluniaatinluilaqiig
= a 12 A
NNTANENTNIUNIUBS Borman wasAne'? Tl
A.A. 2003 NVINNNTANHHATBINITINENAENNTAINTEAN
AUNAITINALNITINENNINIBNNWLNIR 1 TaUNeUNL
nanflasunIsInEINanwLniaesetasen Tu
ANHEINTUIANAIRIURI WLINBIAFNATNG 2 NGNS
a o ¥ o Aaf A
navlagunlasaesfawilsmussALaIN1TUIAN AT T

UR 46 aUUR 3 nuenau 2556

a (% = a = s X
NANHNABAAADIANNHANTAN NN NULLNNTANENATIN
ANUINBIANANATNI 2 NANNITANEN AN1TARRILDY
72AUAINNTUIARLNINTRNATYNINATH WANLIINIS
P v | o | A Yo
wasuwlasianasluananadasngunaaasiilasunis
FNEAN8NITAINTEANAUAIULEILFIUNENNTANAIT8
o £ﬂl 1 tﬂl =] = s o
FLAUANNLUIANNINNINNALUT IR IUAURNENRNAT
NANALAN  A9UNTTANENUEY Clarke uazAny’ Tul
A.A. 2007 NYINNNTNLNIUITTUNTINAN TN LN
ar Vv = ar o Y s
NTINEIAENNTAINTEANAUNAT IR BN TUIANAY
AIUAN NRANITABNLLLNITANEIWLL RCT 97171 25
UNAINN wudﬂmﬁm:nﬁwmiﬁqmz@ﬂﬁumﬁqLﬁm
1 = 1 1 1 lﬂl 1 = ar
atnaRtqlia NI TnaIRanan Tl as Ll adatina e
AN NADRAT9AMLLTNARENTNUTENa LAY AL
| = o oy v
amsthauazdasnsindeulutaanssgndunatliie
P o o o o = =
wWrguieuAunsinmenaenwindngluuuau a9
2 v s asa = aa o v
TLAUINNTRBNWULNITIGNT AN NNNITTN IR
= o AN ! P |
NN7ANgEANAUNAILAUNEIaENLAIa1A L ANNTD
dananani7ilasuLlasuassaulsivinnisanenle @
v o an = & X Ao
ADAAADINUNITODNLULATNNTANENLUATIN NYINN1T
o vl o ' A o v =
FnENAeINITlaanaedauaTefaRaanTRaNTTeN
AuUnAdlAUFNNUN1TaanadINalutn Tuaiinig
Aneaas Konrad wazane’ Tull A.A. 1992 Laz Olah
uazAne® Tull A.p. 2008 NVINNNTANEHATBINITAY
o w6 v vala o |
nszandunaslmilugnienslanvasdauaiadsey
Lﬁﬂuﬁumﬁﬂmgmmuﬁu Wudﬂmiﬁqms@ﬂﬁumﬁq
TANaNTdINaRanITLl AUl La9TEAIANIAL A
WATLANTEALADININTIALUENaNaNATYNNGN a3
dadAyneans wildnumnudasunlaastamnng
LAAaUlMIBINTEANAUNAT TIHANNABAARBININKA
= a = < XA | o <
NNTANENNNU LN AN ATIUNNUINBNEFHATNG 2
NaN NM9ANEN AnranattadszAteInisianatinedis
AATYNNATH WANANTANENUATILNALNLAINI9INEN
AoENIIAINTEANAUNATlAUNTaNAUNITeaninaan el
ﬁﬂmmmLﬁ:Nﬁj'qqmimﬁ@uimmmm:@nﬁuuﬁqLL‘1_|°1_|
niadluananadaslaednelda@m Ay eans SuAnsna
= a | ¥ = < X
ANNHNANITANENNWLNINDUNBINITANEN L LUATIN
ANMFUTIENBNNTNUNIWATTUNT TN ET B
nunireanniasngluindniugnlueinistanngs
AILANI WUNNTANENADT Waller wazanuz' 1uil A.f. 2009
PYNITNLNIUITTUNTTNANNNTAANLLLNNT AN LI
RCT A1u491 7 UMAINN W9 N19aann1adnialiun
ANHNNTDENARBNNTL AT U AT T ALANNIA LA LAY

WARANITULANE » NIENTNLINTA e AANTINLNTR » F9RWATA 245




Bulletin Chiang Mai Associated Medical Sciences

WANTEALAMAINTIA L UaNa AT Rt e HTE g ATy
a0 waldnuanulasuwlasasdsanseaaulauas
NIEANAUNAY TIUANANAINHANTANENIUATILINLGN
nsAensEANAUNAlAUNTaNAuNfsaaniaIneluun
P T T E IR PR GVt NATIZ Ik P N R B la MR LR TR
nezandunadls TuanefinannsAnenaes Takeshima Uay
Az Tull A.A.2002 NlsAnENaTdllsunINnITaan
nasngludifenisneuaueInINaITane LU
g981y WudamasaneanniainigluiiTanigaes
DIANANATNGNNARBINANARBIANTY NANILBUI
LAZINHAMNUIUIINATANNEAVEANTY Btinadiil
AATUNNEDNH TINANNADAARDINUNANITANENTINL
TunsAnEATIRNnLIINITRINTEgNAUNALAUEN TN
AUNN70DNNNAINE UL EINARBN1TaATZALAINT9RA
LL@zLﬁmiqqmimﬁ@uimﬂjmmz@ﬂﬁuwﬁqLLuuﬁﬂLm
LNANEANE UIBINAIAIUAN LazANNARELLLEEN
adAslAadnalitad A neaDRunu
AINNITNUNIUITTUNTI NN UNSI LN NS
ANHUNYNLNNTAINTEANAUNAIAIULEILAUITINAL
N1FRBNNNAINIEUNNINDY NITANETIUATIINISEA
TavinnnsdnenareIn1sAanszndunasauLaslFiun
atnsdnsgaunisaasdalfunsaniun1TNUENaag
198l ULUaA AN LUIAANIININTINNNERINITD
o a a v oy A t% o
aoafislururfdlaun e alisansLyinananeuan
1% = o o o v % | ¥
dnldAsnszgndunadluanzaassinetleiun uagling
meié“ﬂmLﬂﬁuLﬁmﬁumﬁﬂmﬁfmmiﬁqm:@ﬂﬁumﬁq
nldlaeviall @@snseenuuLNIRanszgndunATlFT
TUNTANHNATIDWLANFAI9ANNNNTAN BTN LNUBS Olah
wazAnue® Tutl A.A. 2008 ﬁﬁmﬂ%’qﬂnmﬁﬁﬁmw
FUTAULAZINT AN NTALAULTAIUIVINT 09951908
uananipnantAresnazdatliaausLATEANINTEI
v 1% =4 - | ' ] A v %
Aadese NANLLEYTadIuANe 7 Yeesnefiatlnun
o YV a [ 1 v 1 1 v v l%’ =
MIAAALTINTZYFalasasI1e T Uaaad NauLlial
ANNHALARTIEIDENGLANT LIIAINNITANUIULNLNANIT
FNENAIUNRERINARDNITEHANANIDBLNDAABINITLNG
v l;l v 1 [ 1 o
wazinpaasnaniialananngn laanseyinsanniunig
o o 3 Ao ° ° o wvaa
aanmainelunndsduuuanizaiugniainis
UnANAIAIUANNITETY TINaNITANEN AT LIALTWINNNT
AaNTTANFUNAdIuLealAulat s esaNiLNITeEan
o o 3 Ao ° o o wvaa
masn el ndstuuuamizdmiugniainislan
PAIRIBANLTDIT AINITDEINARDNTTL AT U ag 184
o A A v o Aa Y
AN e9NUN17Us s UDINTUIA WaNANNUES

Vol. 46, No. 3 September 2013

| | a | =
aswanansiasunlasestainsiaaeulnatenszen
AUVATLLYINLEY ANNEAVEUIBINAIRIUANUATANN
' o 2 o a o a
ARl UENEIRNAT TaTlun Tlasunlasuednaunilsn
- Ly
nulunIsAnNENATIY
ANNITANEINNTINAANGRTURIANNITUIA VA
d9uUas WUAULMAZAAANNNITLN AR LIRS AND LN
Fa59"° ANN1TNLATIETILF I INAIEI LA lNAINNTD
FUANIIZUIALRLEN 7] AWNANITLAEMNEVTRGLAE
v a o v a o
PN M lAANNTIUNIus s LU Yan svuunnsilesny
2BIFNNLAEADLAUBILALLAANITNTEH U UL
szuvtlszaminaanuianiduilan (nociception system)

718 Hanaeinislan

WldiAnnazenistanfingu
MNIABLAUBTBIIMEMNaTE UL sz naziinisdanis
Tfasruundnaieuaziduduliinsmasatunniu
ﬁy'\imwmﬁamﬂﬁmmqu@mm%ml@ (voluntary muscle
holding) WAENITNARIUBNWLANITATLANTBIRF LA
(involuntary muscle holding) tieslasiunisianisuns
Furadasiaieiisesiuusanseyila 9 aanmauen

718 danalranisiaaanluoag

wazn1glugIanIg
TATIAFIIFN T LT UNAIEIUANAARY LAZIABNANNLTLR
1 c o o | = @ ° v v &
LAZLEULAUANNTVARLTN 7] ABLLAINAZYINLYNANNINLE
= v v =y = .
LNNNTANIRNNANNLAUNTAAINIATYA (Stress/strain)
~ 1% =14 ¥ = ' v a
NALANIUNANUDLATIAULDY LAZEINALALNADINTT
Unaiatuafuiaassalilas’” waziiain1ruinLay
1 7] B LATIATINTBINAIFIUANAUAANTGIYLRENTNT
1% o | a a a v
TAr9aFsreanadouaIsazEuanisilasuulacdng
728£NTNAANNNUAY (instability) LHEIRNNNANLBWAL
Wwdugodsiinnsinaulunisuuniusiminuas
¥ 1 Ao a £ A o
WedlATIAIINTIINIBAINNNINReINT LRI LTe T
LATAATNEATAIHALLIATEITEEUIBINNTLNARLILHELES
. Cﬂld [~3 901 o Y a |
(scar tissues) NANITLIALEALEN 7] AU LALAANIHA
L N & y e
(fibrosis) vuiialtie luszarillaTaaineraanadasidn
] N o .. = o a4 aAa X
greasNiANIUAY (stability) HBIRNNARATINATY
%M@"ﬁﬁmmarmﬁ@u”l,mﬁummx@ﬂﬁuuﬁq PN
Tugnienisdonnaidiuanaiseiiasinisanaian
109n19LAReulMIIaINTEANAUNGIUAT AN E AN U
YAINANINDANAT WALAINALIAINNARDILART LD

1718 4n5h

° a a ' a
inmatpdeulueluiianiesne ) anadluign

) o6 v A | v a = v A A
nazgndunatlsinnlldmalimianistanauiiioive
ARDINITINTILALLAIDINANILE"® AU NTINNa9g

o ¥ v % e ° v v =1 1% @
aglaunluanizliuamin vilinduileuaziduisu

\IANNTARNEAINNLAY (stress relaxation) TABEN939m159

‘246 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




015a1SNATAMSIWNEIBEDTHL

malasundaametdszanaisananinaiu laaagll
Anasanisdiuivessruudssamlugduuuaesnis

91920 & 43111 LTI ULE Y

wasuulasgduuunissaumy
(% A Ao ' a & .
NANNLHANITENI NBAA WUABY BaTLNL (Golgi tendon
organ: GTO) Auiiluaatszamnintinniudinaaiy
a @ (2: =l ar a £% c&’ a
FNANTNIANNNTEHARAZNITUARY N1TNNATNIBNNT
Qﬂﬁﬂﬁamfafan'anﬂLL’Nﬁqna‘x@ﬂﬁuuﬁqéwﬁumi@@ﬂ
o o % Ao = a 1% =14 ° v a
naan el U NRNNTE S IANANN LR LALNANNT
v o c ¢ = = a
NILAUTIWANGN3EA (strectch reflex) AAAY L11BIAIN NBAA
WuReU aasuny Gegludundsiioanas AsuLEe
NANNLHBLAALIIFRLYNIN Na3 uABY 8BFILNY N
nszRuLaTdsdtyInlszaumadulalszaniy
9eg = o s A o & .
ANIANNNAelsTa N Umaalsramaladuda (in-
hibitory interneurone) vNlsiAANTASA YU UTZE ™
ldffusamantszamaiin alpha motor neurone WA
PIFNANLLDARUAILAZAANITINTIAIAT YN liaINT
nnanadlanasiianauianaslduLausin1sAaIfa
WANNNTBEaNAINARBT9NITIARE 1WA ANEIRIEY
WATAINNARDILBNRIRNATITUNY LAZLHBNAITTUNANN
A v & v = Y K3 o A
nsnANaLHakaTIdULEUgNUIIALEAR e NMINIdD
| v % o v v =14 v = VYo °
smaagliuvilinasdaussiduaulafuusanssn
AMNANEUBNNNNARDNITAALAIUDINANHL LD LAZLEL
Lﬁulﬁ’mﬁﬂﬂdﬂmmaﬁmmﬂmquamﬁﬁmew‘hmﬂ
K3 o o o v o | P = v
LNUNAIUDIDNENEN AT LAUILNENDENGLAEIR DLIINHA
NNTANENINATUBNFFNATIG 2 ﬂ@:mzﬁmmmmsﬂm
sLAUIANNLAA dannTAaanlg ATHEANEURATAN
| | Ao A P | = '
AREIRARINATUN B TaLWIELNEluNgNNTANEN WA
o | a ¥ a
p1aaNATNgNNAaIRLUlltNTeIN T AL At e
ar aa lﬂldlél 1 ‘ﬂl =1 =1 s
AWTN19ARNNNATUNINNI NN LTI IUN LIRS
ANATNANAILAN
a o < o o ¥
antladenilafagluuuniseennidanieluiin
o ° A v = = |
nEpNAIUNIzellTuNTHIIuNTANANE AVE Y
nigaruANnIsiAdaulue Bnariauiussneanany
X . v X, o o 15 @M S A
anduaznansianguununaeansa’® aglyiinali
NANT7U 5L AsBAUIATIAS19LATNINETTIN SN DY
Faanne vinlananilalagseunssandunaainnig
4 o o . o
Wasullaamn9aFsaneiatu Inan1saanniadnisay
"Lﬂﬁw@rfi@m';‘ﬂ‘?uﬁqmmiwuﬂizmﬂugﬂLLummmi

9,19,20

wasuklasgduuunissannu LAZAINNITABNWLL

l1sunsnnisinEnLaznITaaniNaIN8 iR ANNABLT
o =] ar 1 ar & s 4
Taenngin 5 Juseadlaniiiussazioan 2 dleanmsas

10 A33 N1raanmadnTalutnawfluilafenTianaana L

UR 46 aUUR 3 nuenau 2556

a o o v & o6 ¥ v
WNANNTUTUABTTLLT s e LA NANHLUe N MANANN
=4 v ey a £ & o ° ¥
ALAZLAULAUAAN A LALANTU NNTINFIRIARAININLI
AN7UIPAAAILALENAINARDNITLU A WL AU DIT4
NMaAABULNIIBINTEANAUNAY ANNEANLULATAN
paadluanaatng uaznIINeNEataTa 2 NgulasL
= o o % a o ° v
nsinaanianiglutingduuuiaeaiu vinlinanis
= A a £ o < | a =
AnEnipTueIaadAINg 2 ngu Hdoenisiaaaulng
PBNNTEANAUNAT ANEANEULAZANARBILARINA
t;l lﬂl =] =1 1 = 1 s
Tudanfsaunsunglungunisdnm uieaadas
' a ¥ a Aaf '
naunAsesiuulliNreInnlasuLlaanATuNINNG
paaNATNguAILANTIENALuNAINNNIIeNanasiAT
Tasutnrnimnizanlunisasesanelduiinanis

AN

¥ o ¥ o k4 aa
Jatauanuzd1usunisi ldlEniepaiin

HansANENTINATElNENEatATIG 2 NgNNLIT
AN178A891097EAUANNNLA daanisiAaaulig Anw
= ' | | Aaf A a
HaveunazANAaeLARINIATUH BTN U
NANNIANE uienaaNATNgNAaasiuualiYaIns

< . aa_dak oo
WasuwlaseaninlsniearatinnAduaINNI Wl el T
Lﬁﬂuﬁummmﬁmmjmquam FITIUNNTUNNANITAN TN
Tuasadlldnneaatininaldinmgniainisdaanas
LA e e o o i i :
AouaaiFeds Unnanntntailadgnsoilunistos
PninlAdnanafan s aen mALANITaa A7 111N
FounuNITaannNIaINTaluln asanndrefnanisuinly
ﬂisqmﬁﬂ%’ m'auﬂﬂmﬂmwﬂﬂﬁmﬁmmmﬁmquﬂmmi
! | AN = 1% a o 1 o
anerenslaunlaannaanldmaian1TaafTINTL
v & 1 | v 8 A o P v
nslggunsaldesranelimimseaues esanagli
NANNNITINENNNUTLANENIWNINNIT waatnalsAmIN
o X = ~ | = A o =

NN93NEN TN TIN T UNTANEN LT NNYINNNT ANENHA
mmm@ﬁqmzqﬂfﬁuuﬁqm'ammiﬁﬁﬁ';"q;nﬁumm@nﬁﬁﬁq

I IR = a a | o o
el UUNTIEIARINITRANNT AN NANA® a5

@ v ° VYo vl o

nstiudeayaluniaianldsnmgniainislannamis
ARLIN

m oo o mw &
LARINNA PUNITNIIFEATIN
= e A = A o =
NNTANHIATIULTUNITANHILTNNNINITAN =
wmmqmiﬁqm‘:@ﬂﬁumﬁqdquLﬂqlﬁﬁﬂéamﬁuma‘fafaﬂ
o o % = Aa £ & v a [
masngluldy wanisanmnistuduteyanaiald
Lﬂwﬁ’fasjaLﬁmﬁuﬁméfuma‘fa@ﬂLLumﬁu%”ﬂﬁmmzm
. . o & =
LmzwﬁumgﬂLmumiiﬂmmumumiﬂ’lu@mﬂm LAZDN
Y1 A o @ v = o o % '
wldnpRdazidugaquannisinaaninaaneluioun

WARANITULANE » NIEATNLINTR e AANTTHLNTR © F9RWATA 247




Bulletin Chiang Mai Associated Medical Sciences

AVFIANATVIG 2 ﬂémﬁwmmmuﬁiﬁ@mmmmuaumi
= o v % v =
waaulmaasanaaips i ilazluuunseaeulug
a ¥ Avao v 1% a =
YA NNGITuRaINTlANNTiANIINITLARaUlng
santsldanansnliananadnsraunnseneliaasso
2t Ul uuuAlAReLHed TAINAlALATIABLLIUTITDN
UNUINNDNINNLAZNTLYINABLATIAFIILT I UNAIAIU
avnlianalasUNaraInI TN L BN TE AN SN WA
nRFe AWM MR zaNEUTUNTAITNIY
~ o [
Wani7nE s

9 omw & .
Jatauanuzlun1siniaansama bl
NM7ANEN I UAUIARBIANNITADNWLLNITANEN

an = val a =
LAZATNNTANENLTHNNTAARINHNANIT AN I UTE e 80

= = 1 as ‘4’ LQI a =l =
TONTNANNINARAUAFAILLTAU 7] LWNLAN WIRdNNT
ANTZEZIAN L UNTT NN NN T s UN UK G

= a = g A A a a
AN ANULBNNTANEN LN s AU e @ NaHaTaa
NN35NEANENITRINTEANAUNATLAENE 1M FUNITUNNN
1 lunematinmalyl Lmzmiﬁmi@@mmu@ﬂﬂiﬂiLﬂN
wisiatatlianaadnraesinegiduwuonlaating
| ~ Ay Y va a = £
saidaddaafliliinaisusanganaliuuousaaes
UNINNNFINNENTENABLATIA T NLT LI INAIEIU

Vol. 46, No. 3 September 2013

| ¥ = a a Awmnae Y vo K3 >
awlpatnufnszansnimmunglaslamummn
PNNILANFIMFUNITAITIN NN TTNEN LS

=
dgUnan1sAnE
= < X o %% |

HanaIn1TANEluATel vinliladeaildinag
SnwsaNNIRINIEANAUnATAIt el AN NIANM A0,
UNMUNDUNNZENTUNITAFIINNELNBNTTNEN TN AL
rm‘fafﬂﬂﬁﬂf&"amﬂluﬁ’]@:uﬁqﬂiﬂﬂmmmi@@ﬂﬁﬂﬁqmﬂ
niANumingeINTeanmAINENNzaNdsULLLNg
= ' o A ¥ v a = = ¥ a
Anluwsaziunsaniulmianareanisin iveliiinnis
ﬂ‘fuﬁammﬂﬁﬂmﬁwﬁqLL@:ﬂ@jNﬂﬁWLﬁfaLmuﬂquﬂrﬁq
ANNTDTIAADINITUIAVAIRIUANG LANTEAVAANT

[ ¥ a | =

LR G LT CRIEX T PRIRTEE NI EIYo o VL TR
NTEANFUNAILLILVINGY LINNAINEANEUIBINAIAIL
AN ANANNAINITONNNNTLARDULLAL A NARBIFT
LAZAAAZLULLUURDLUDINAMNLNNTBIANNN1TUA
yasIaIaaanavIaliuNE ngluaiaadasniainis
Unpnaadouaazasalaat1anilszd@ansnon Aedu
nneintenaflunisfnE NN A NN TRl lwnT
o v o 1 = v o
SneRndeinisUsanasdauanavrelddugluuunisg
aanmaInieatlaaiunisiinaInsloanaIaiuanale

nnAngsNUsEnA

UBUBLIANM ATUINATANITLANE NuNAnendsiderdlys NadUAYUUGANLUNITIN

IngnfinusludnAnseauindindnm leesnenunsanifanszdsmsgoudnniedgeny

AMIRTAYT NTNNTWANE NTENTNANFITUET TInFoubiannayiaszilunsdanuia i

qumﬁ'é]"ﬂmemﬂuwn@mmm@ﬁmmnvhuﬁmmmmLéﬁﬁi'qﬂmqn’]ﬁfq"ﬂiumﬁﬁ

LANA1FA19DY

1. Hoy D, Brooks P, Blyth F, Buchbinder R. The Epidemiology of low back pain. Best Pract

Res Clin Rheumatol 2010; 24: 769-81.

Mclintosh G, Hall H. Low back pain (chronic). Clin Evid 2008; 10: 1-21.
3. Dagenais S, Caro J, Haldeman S. A systematic review of low back pain cost of illness
studies in the United States and internationally. Spine J 2008; 8: 8-20.

4. Harte AA, Baxter GD, Gracey JH. The efficacy of traction for back pain: A systematic
review of randomized controlled trials. Arch Phys Med Rehabil 2003; 84: 1542-53.

O Harte AA, Gracey JH, Baxter GD. Current use of lumbar traction in the management of low

back pain: Results of a survey of physiotherapists in the United Kingdom. Arch Phys Med

Rehabil 2005; 86:1164-9.

‘248 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




015a1SNATAMSIWNEIBEDTHL

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Gay RE, Brault SJ. Evidence informed management of chronic low back pain with traction
therapy. Spine J 2008; 8: 234-42.

Konrad K, Tatrai T, Hunka A, Vereckei E, Korondi I. Controlled trial of balneotherapy in
treatment of low back pain. Ann Rheum Dis 1992; 51: 820-2.

Oldh M, Molnar L, Dobai J, Olah C, Fehér J, Bender T. The effects of weightbath
traction hydrotherapy as a component of complex physical therapy in disorders of the cervical
and lumbar spine: A controlled pilot study with follow-up. Rheumatol Int 2008; 28: 749-56.
Carmeron M. Physical agents in rehabilitation from research to practice. 3 Missouri.
Saunders Elsevier; 2009.

Clarke JA, Van Tulder MW, Blomberg SEl, De Vet HCW, Van Der Heijden G, Brenfort G,
Bouter LM. Traction for low back pain with or without sciatica. Cochrane Database Syst Rev
2007; 2: Art. No.: CD003010.

Kurutz M, Lovas A. In vivo deformability of human lumbar spine segments in pure centric
tension measured during traction bath therapy. Acta Bioeng Biomech 2003; 5: 67-95.
Borman P, Keskin D, Bodur H. The efficacy of lumbar traction in the management of patients
with low back pain. Rheumatol Int 2003; 23: 82-6.

Becker EB. Aquatic therapy: scientific foundations and clinical rehabilitation applications.
PM & R 2009; 1: 859-72.

Waller B, Lambeck J, Daly D. Therapeutic aquatic exercise in the treatment of low back
pain: A systematic review. Clin Rehabil 2009; 23: 3-14.

Takeshima N, Rogers ME, Watanabe E, Brechue WF, Okada A, Yamada T, et al. Water
based exercise improves health-related aspects of fitness in older women. Med Sci Sports
Exerc 2002; 33: 544-51.

Micheo W, Baerga L, Miranda G. Basic principles regarding strength, flexibility and stability
exercises. PM & R 2012; 4: 805-11.

Adams M, Bogduk N, Burton K, Dolan P. The biomechanics of back pain. 1% London.
Churchill Livingstone; 2004.

Wong DA, Transfeldt E. Macnab’s backache. 4" Philadelphia. Lippincott Wiliams & Wilkins;
2007.

Sova R. Aquatics the complete reference guide for aquatic fitness professionals. 1%
Wisconsin. Port Publications Inc; 2000.

Verhagen AP, Cardoso JR, Bierma-Zeinstra S. Aquatic exercise & balneotherapy in mus
culoskeletal conditions. Best Pract Res Clin Rheumatol 2012; 26: 335-43.

WARANITULANE @ NIEATNLINTA e AANTTHLNTA © F9RWATA 249

UR 46 aUUR 3 nuenau 2556




Bulletin Chiang Mai Associated Medical Sciences Vol. 46, No. 3 September 2013

Livestock-associated methicillin-resistant
coagulase-negative staphylococci in pig in Lamphun

Province, Thailand, carrying Type-IX SCCmec element
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Chiang Mai University, Chiang Mai 560200, Thailand

*Corresponding author (E-mail: usanee.anukool@cmu.ac.th)

Abstract

Methicillin-resistant coagulase-negative staphylococci (MRCNS) are important opportunistic
pathogens of nosocomial infections. An increase in reports of MRCNS in livestock, especially pigs
and the evidences of transmission between domestic animals and humans pose a significant public
health concern worldwide. The aims of this study were to determine the diversity of the staphylococcal
cassette chromosome mec (SCCmec) elements among MRCNS isolates from pigs and to examine
the species distribution and antibiotic resistance of these isolates. Sixteen isolates of pig MRCNS
were recovered and identified at a species level and subsequently confirmed by PCR detection of
staphylococcal 16S rRNA, nuc and mecA genes. These isolates consisted of six staphylococcal
species. The most predominate species was S. saprophyticus (9 isolates), followed by S. cohnii
(2 isolates) and S. haemolyticus (2 isolates). All isolates were resistant to at least three classes of
10 tested antibiotics — penicillin, erythromycin and clindamycin, but susceptible to vancomycin,
gentamicin and tigecycline. However, some isolates were also resistant to other non-beta-lactam
antibiotics. The most prevalent SCCmec type was type IX, which was detected in six isolates (37.5%).
This is the first report of SCCmec type IX in MRCNS in pigs in Thailand. SCCmec type V was also
detected in three isolates (18.8%). In addition, seven isolates (43.8%) were non-typeable and possibly
possess a novel type of SCCmec. Therefore, MRCNS in pigs might be a potential source of diverse
SCCmec elements that result to beta-lactam resistance among other staphylococci, especially
S. aureus, an important human pathogen. Bull Chiang Mai Assoc Med Sci 2013; 46(3): 250-259

Keywords: SCCmec, methicillin resistance, coagulase-negative staphylococci, livestock-associated MRCNS
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Introduction

The mecA gene encoding penicillin-binding protein
2a (PBP 2a or PBP 2’) is responsible for methicillin and
beta-lactam antibiotics resistance. This gene is located on
the staphylococcal cassette chromosome mec (SCCmec),
a mobile genetic element that is a vehicle for exchanging
the resistance gene between staphylococcal species.’
Generally, SCCmec consists of mec complex, mecA
and its regulatory genes (mecRI) ccr complex,
conferring mobility of SCC by ccr gene-encoding
recombinases and joining (J) regions, insertion sites of
plasmid and transposons.” The origin of the mecA gene
is unknown, but a recent study demonstrated that the
mecA gene originated from certain livestock-associated
coagulase-negative staphylococci (CNS) species, such as
S. sciuri.’ However, Tsubakishita et a/., (2010) found that
the mecA homologue (99 to 100% sequence homology
with the mecA gene in MRSA strain N315) in S. fleuretti
is located in proximity to genes required for growth of
staphylococci. This suggested that S. fleuretti, a closely
related species to S. sciuri, might be the origin of the
mecA gene in MRSA.* To date, 11 different SCCmec
types (I-XI) have been classified according to combination
of ccr types and mec classes. In contrast to SCCmec
types |-l that are usually detected in hospital-associated
methicillin-resistant staphylococci (MRS) strains, SCCmec
types IV and V are generally detected in community- and
livestock-associated MRS strains.”

Since 2005, livestock-associated methicillin-resistant
S. aureus (LA-MRSA) have been reported in several
animal species. The clonal complex (CC) 398 belonging
to SCCmec type IV is the most frequently detected
LA-MRSA clone in pigs worldwide, especially
in Europe.® " In contrast, CC9-SCCmec-V lineage

8-10

predominates among LA-MRSA in Asia. Recently,
CC9-SCCmec -IX was detected in pigs and pork in
Thailand.'""® Although methicillin-resistant
coagulase-negative staphylococci (MRCNS) in healthy
animals has been reported many times, few studies of
LA-MRCNS in pigs have been carried out." Previous
studies showed that SCCmec types of LA-MRCNS

were heterogeneous. Zhang et al., (2009) characterized
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60 MRCNS isolates from eight animal species, including
pigs. Twenty-four isolates were classified into SCCrmec
types I, lll, IV and V, with type Il predominating.'
Tulinski et al., (2011) isolated 44 MRS isolates from
pigs and the surrounding farm environment. All 65
isolates of 10 different MRS species belonged to either
SCCmec types I, IV, V, VI and a novel subtype of type IV,
or were non-typeable. Among these, SCCmec
type V predominated.'® Altogether, the high prevalence
of MRCNS and the detection of non-typeable isolates
suggested potential role of MRCNS as a reservoir of
diverse SCCmec.

During the past few years, MRCNS have become
a significant public health problem. The prevalence of
methicillin resistance has been reported to be higher in
CNS than S. aureus, with global rates ranging from 75-90%
during the 1990s."” Mortality from septicemia due to
MRCNS was 25.7% in an ICU ward." Nosocomial
infection caused by MRCNS has been increasing. In
general, MRCNS represents approximately 80% of
nosocomial infections and 30-40% of isolates obtained

1920 The most

from healthy carriers or the community.
frequently isolated CNS species associated with nosocomial
infections have been identified in S. epidermidis, S.
haemolyticus and S. saprophyticus.”’ Among human
isolates, SCCmec types have been described in several
staphylococcal species, including type I, Il and IIl." Ruppe
et al., (2009) described a high diversity of SCCmec
structures in MRCNS from outpatients, including types IV,
V and lll. Among these CA-MRCNS strains, type-IV and
type-V SCCmec predominated and were associated with
S. epidermidis and S. haemolyticus, respectively.”” The
capacity of MRCNS to cause human disease, together
with their potential to spread from animals to humans
through the food chain and direct contact, may pose
public health risks. To date, however, epidemiological
data of MRCNS in livestock is limited. The presence of
MRCNS in pigs in Thailand is unknown. SCCmec typing
can be useful for molecular characterization of MRS and
enables understanding of the diversity and evolution
of SCCmec in MRS. The aims of this study were to

determine the diversity of SCCmec elements among
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MRCNS isolated from pigs and to examine the species

distribution and antibiotic resistance of these isolates.

Materials and methods
Sample collection and isolation of MRCNS

Nasal and rectal swabs were collected during
January - February 2010 from 57 pigs among 4
smallholder farms (farm A, n=15 pigs; farm B, n=15 pigs;
farm C, n=14 pigs and farm D, n=13 pigs - all farms
are members of the Chiang Mai-Lamphun Pig Farmers
Cooperative Ltd.) in Lamphun Province, Thailand. All 114
samples (57 nasal swabs and 57 rectal swabs) were
transported in Cary-Blair medium (Oxoid) and processed
in the laboratory within 24 h. The swabs were enriched
in brain-heart infusion broth (BHI) containing 7% NaCl
for 48 h and streaked on Mannitol salt agar (MSA)
supplemented with 2, 4 pg/ml oxacillin. Presumptive
MRCNS colonies were cultured on blood agar and
incubated overnight at 35°C. They were subsequently
identified by Gram’s stain, catalase test, coagulase test
and fermentation of glucose and mannitol. All isolates
were subjected to the cefoxitin disk (30 pg) and oxacillin
disk (1 pg) screening test for methicillin resistance
recommended by the Clinical Laboratory Standards
Institute (CLSI).

Detection of staphylococcal 16S rRNA, nuc and mecA
genes

All MRCNS isolates were confirmed by PCR
screening of staphylococcal ribosomal RNA gene
(16S rRNA) and the gene conferring methicillin
resistance (mecA). The absence of Staphylococcus
aureus-specific thermonuclease gene (nuc) was used
to identify CNS. The primers used in this study included
16S rRNA-F (5"-GCAAGCGTTATCCGGATTT-3),
16S rRNA-F (5-CTTAATGATGGCAACTAAGC-3),
NUC1 (5-GCGATTGATGGTGATACGGTT-3), NUC2
(6"-AGCCAAGCCTTGACGAACTAAAGC-3), MECA1
(6"-GCAATCGCTAAAGAACTAAG-3’) and MECA2
(5"-GGGACCAACATAACCTAATA-3).%* ** 3. aureus
ATCC 25923, S. aureus ATCC 43300 (MRSA) and S.
epidermidis ATCC 14990 were used as quality control

UR 46 aUUR 3 nuenau 2556

strains for all PCR performed in this study.

Species identification

MRCNS were identified at a species level
based on their physiological characteristics: novobiocin
resistance, anaerobic growth, esculin hydrolysis, enzyme
production (urease, ornithine decarboxylase (ODC),
pyrrollidonyl arylamidase (PYR), alkaline phosphatase
and (3-glalactosidase) and utilization of maltose, sucrose,
raffinose, D-trehalose, D-mannitol, D-mannose, D-xylose

and D-cellobiose.”®

Antibiotic susceptibility testing

Antimicrobial susceptibility testing was performed
according to CLSI guidelines (Approved Standard M
100-S22, 2012). The antimicrobial disks used for
antimicrobial resistance profiles of the MRCNS
isolates included: penicillin (10 pg), clindamycin
(2 pg), erythromycin (15 pg), fosfomycin (50 ug),
trimethoprim-sulfamethoxazole (25 ug) vancomycin (30 ug),
chloramphenicol (30 pg), gentamicin (10 pg), fusidic acid
(10 pg) and tigecycline (15 pg). Minimal Inhibitory
Concentration (MIC) of oxacillin was performed using an
agar dilution method. S. aureus ATCC 25923, S. aureus
ATCC 29213 and S. aureus ATCC 43300 (MRSA) were
used as quality control strains for the disk diffusion test

and MIC assay.

SCCmec typing

The SCCmec types were determined by multiplex
PCR as previously described by Kondo et al. (2007).%°
The method has two multiplex PCR (M-PCR) reactions:
M-PCR 1 for amplification of ccr gene and M-PCR 2
for amplification mec. The combination of ccr types and
mec classes were used to define the SCCmec types;
the classification followed the guidelines proposed by
the International Working Group on the Classification of
SCC elements (http://www.sccmec.org). Control strains
for SCCmec typing included four MRSA strains: epidemic
MRSA (EMRSA)-8 (SCCmec type I), N315 (SCCmec type
1), EMRSA-4 (SCCmec type lll) and EMRSA-10 (SCCmec

type V).
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Results
Species identification

A total of 16 MRCNS were isolated from the nasal
and rectal swabs of pigs (13-15 pigs/farm) on three
smallholder farms (Table 1). Most of the MRCNS isolates

were recovered from the nasal swabs. Six staphylococcal

Vol. 46, No. 3 September 2013

species were identified: S. saprophyticus, S. cohnii, S.
haemolyticus, S. kloosii, S. xylosus and S. caprae. The
most frequently identified species was S. saprophyti-
cus (9 isolates) followed by S. cohnii (2 isolates) and

S. haemolyticus (2 isolates).

Table 1 Species distribution of MRCNS isolates in pig farms

Farms No. of pigs No. of MRCNS isolates Species (no. of isolates)

A 15 2 S. saprophyticus (2)

B 15 - -

C 14 6 S. saprophyticus (5), S. kloosii (1)

D 13 8 S. saprophyticus (2), S. haemolyticus (2),
S. cohnii (2), S. xylosus (1), S. caprae (1)

Total 57 16

Antimicrobial susceptibility testing

The MRCNS species showed similar antibiotic
resistance patterns (Table 2). All isolates were susceptible
to vancomycin, gentamicin and tigecycline and resistant

to penicillin, erythromycin and clindamycin. Some of the

Table 2 Antibiotic resistance of different MRCNS species

MRCNS isolates were also resistant to fusidic acid (69%),
trimethoprim-sulfamethoxazole (44%), chloramphenicol
(31%) and fosfomycin (12%). A board range of oxacillin
MIC was observed, from 8 to 512 pg/ml. More than half
(56%) of the isolates had MIC higher than 128 ug/mli
(512 fold higher than the CLSI breakpoint).

Species Percentage (isolate number) of antibiotic resistance

P E DA FOS SXT VA C CN FD TGC
S. saprophyticus (9) 100 (9) 100 (9) 100 (9) 22 (2) 44 (4) 0(0) 44 (4) 0(0) 89 (8) 0(0)
S. cohnii (2) 100 (2) 100 (2) 100 (2) 0(0) 50 (1) 0(0) 50 (1) 0(0) 100 (2) 0(0)
S. haemolyticus (2) 100 (2) | 100 (2) 100 (2) 0(0) 50 (1) 0(0) 0(0) 0(0) 0(0) 0(0)
S. kiloosii (1) 100 (1) 100 (1) 100 (1) 0(0) 100 (1) 0(0) 0(0) 0(0) 100 (1) 0(0)
S. xylosus (1) 100 (1) | 100(1) | 100 (1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
S. caprae (1) 100 (1) | 100(1) | 100 (1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Total 100 (16) | 100 (16) | 100 (16) 12 (2) 44 (7) 0(0) 31 (5) 0(0) 69 (11) 0(0)

* P, penicillin; E, erythromycin; DA, clindamycin; FOS, fosfomycin; SXT, trimethoprim-sulfamethoxazole; VA, vancomycin;

C, chloramphenicol; CN, gentamicin; FD, fusidic acid and TGC, tigecycline
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SCCmec typing

In this study, we found a high diversity of SCCmec
elements among MRCNS isolates (Table 3). The most
frequently found SCCmec type was SCCmec type IX,

detected in six isolates of four species: S. saprophyticus
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(8 isolates), S. cohnii (1 isolate), S. caprae (1 isolate) and
S. haemolyticus (1 isolate). SCCmec type V was detected
in three isolates of two species: S. saprophyticus
(2 isolates) and S. haemolyticus (1 isolate). Seven out of
16 MRCNS isolates (43.8%) were non-typeable.

Table 3 Diversity of SCCmec elements among LA-MRCNS isolates

SCCmec type ccr type mec class Species Isolates code*
S. saprophyticus C2,C5,D3
S. cohnii D7
IX 1 Cc2
S. haemolyticus D5
S. caprae D4
S. saprophyticus A2, D8
\% 5 Cc2
S. haemolyticus D6
1&5 A&C2 S. cohnii D1
S. saprophyticus A1, C3, C4
Cc2
Non-typable - S. kloosii C1
S. saprophyticus C6
5 S. xylosus D2

* The code of MRCNS isolated from each farms (A, B, C, and D)

Discussion

Six staphylococcal species were identified from 16
MRCNS isolated from three of four smallholder pig farms
in Lamphun Province. Prevalence of MRCNS in Thai
pig farms located in different geographic locations may
vary widely. S. saprophyticus was the most frequently
identified species, followed by S. cohnii and S. haemolyticus.
These predominant species can cause infections in humans,
especially S. saprophyticus and S. haemolyticus,
which are frequently involved in clinical cases. S.
saprophyticus is a common cause of urinary tract infections
along with more severe complications including
septicemia, pyelonephritis and endocarditis in humans.”
Moreover, it is an animal-originated food contaminant
found in 7.3% of rectal swabs from pigs.”® S. cohnii is an
opportunistic pathogen. They have been found colonizing
on human skin in only small numbers. Colonization
of S. cohnii in hospital environments has been previously

reported, with almost all isolates identified as

methicillin-resistant staphylococci.”® This species has
also been found in healthy animals: cattle, fowl and
pigs.*® S. haemolyticus is the second most common
cause of nosocomial CNS infections, including: blood
stream, urinary tract, wound, bone, and joint infections.
Most of these nosocomial pathogens exhibit multi-drugs
resistance.’’ In addition to being found in several
healthy animals: cattle, sheep, goats, pigs and turkeys,
S. haemolyticus has been found in cows present-
ing with bovine mastitis.'> * Tulinski et al., found 10
staphylococcal species on seven pig farms in the
Netherlands. Although the most common species found
on these farms was S. aureus, the majority of isolates — S.
cohnii (16%), S. epidermidis (11%) and S. haemolyticus
(11%) — were CNS."

Most of MRCNS isolates were resistant to at least
three classes of antibiotics, suggesting MDR phenotypes.
All 16 isolates were resistant to penicillin, erythromycin and

clindamycin but susceptible to vancomycin, gentamicin
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and tigecycline. Twelve isolates (75%) were also resistant
to other non-beta-lactam antibiotics: fosfomycin,
trimethoprim-sulfamethoxazole, chloramphenicol and
fusidic acid. This study demostrated the high prevalence
of MRCNS with MDR phenotypes in healthy pigs on the
farms surveyed. In this study, a broad range of oxacillin
MIC, raning from 8 to 512 ug/ml, was detected among
the MRCNS isolates,with more than half higher than 128
pug/ml. Among the MRCNS isolates, different levels of
expression of mecA may be the reason for the diverse MIC
found. The homogeneous expression of mecA confers
a high level of methicillin resistance among MRCNS, in
cotrast to heterogeneous gene expression.® **
SCCmec type IV and V are common among
MRCNS isolated from livestock." * To our knowledge,
this is the first report of MRCNS harboring SCCmec type
IX in pigs in Thailand. However, this SCCmec type has
been previously reported in LA-MRSA associated with
CC9 and CC398 strains. So far, these strains isolated
from pigs and humans associated with livestock have
been documented only in Thailand. Five MRSA isolates
were also detected previously in one of the four farms
investigated in this study; they were characterized as
ST9-1337-IX. Only two SCCmec types were identified in
MRCNS isolates, including SCCmec type IX (6 isolates)
and type V (3 isolates). SCCmec type IX predominated
in a variety of CNS species, including: S. saprophyticus,
S. cohnii, S. caprae, and S. haemolyticus. Nevertheless,
SCCmec type V was also found in S. saprophyticus and
S. haemolyticus. Therefore, to date, type-IX SCCmec
elements are geographically restricted to LA-MRSA and
-MRCNS in Thailand. The ccr gene was not detected in
most of the non-typeable isolates. The ccr gene might
be an unrecognized type, deleted or contain a mutation,
thus making it undetectable by PCR technique. In contrast,

the class C2 mec was commonly detected in these isolates.
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The class C2 mec has been identified in both SCCmec
type V and IX. In addition, we found combinations
of more than one SCCmec type in single MRCNS species
which were found in S. cohnii containing type-1,
type -5 ccr/class A, C2 mec. Thus, this isolate could be
identified as SCCmec types V and IX. However, the class
A mec, which was reported in SCCmec types Il, Il and
VIIl, was also found in this isolate. The co-existence of
two SCCmec types has been found in clinical MRCNS
isolates reported by Zong et al.*® These included SC-
Cmec types llI+V, 114V, lI+IV and IV+V.* Interestingly, we
found the combination of ccr type and mec class, which
has not been recognized before, type -5 ccr/class A
mec in S. xylosus. These may be novel SCCmec types.

However, they need to be characterized further.

Conclusion

MRCNS strains in pigs with MDR phenotypes
were associated with opportunistic pathogens, such as
S. saprophyticus and S. haemolyticus. This is of concern
in view of the spread of MDR staphylococci via the food chain
and transmission from pigs to humans and subsequently
to hospitals. The type-IX SCCmec element was distributed
among diverse CNS species, suggesting the possibility
of horizontal transfer between staphylococcal species,
including S. aureus, an important human pathogen.
Molecular typing methods such as SCCmec typing are
important for insight into the evolution and epidemiology
of MRCNS. Pig farms may provide an environment for
MRCNS strains as potential reservoirs of diverse SCCmec
elements and drug-resistant genes. Monitoring of
prevalence and antibiotic resistance profile among
MRCNS in livestock is necessary for preventing and
controlling the spread of these strains to the community

and hospitals.
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Abstract

The Nephrology Society of Thailand has recommended to report routine serum creatinine (Cr)
testing along with the estimated glomerular filtration rate (€GFR). This study was to compare eGFR
between two equations, the reexpressed Modification of Diet in Renal Disease study (MDRD) and the
CKD-EPI. Six hundred and seventy seven healthy subjects were enrolled in this study. The data of
serum Cr, age, gender, and ethnic of study subjects were used to calculate eGFR. The serum Cr was
measured by using the modified Jaffe compensation. The reference range of serum Cr was established
by using the National Committee for Clinical Laboratory Standard (NCCLS document C28-A2)
guideline. The eGFR obtained from the reexpressed MDRD equation was 69-131 mL/min/1.73 m’
in female and 68-115 mL/min/1.73 m” inmale while the eGFR obtained from the CKD-EPI
equation was 72-119 mL/min/1.73 m’® in female and 70-112 mL/min/1.73 m’ in male. There was
significantly different (p<0.001) of eGFRs obtained from two equations and especially, when eGFR >
60 mL/min/1.73 m°. The reference range of serum Cr was 0.44-1.04 mg/dL in female and 0.75-
1.25 mg/dL in male. Bull Chiang Mai Assoc Med Sci 2013; 46(3): 260-272

Keywords: Reference value, eGFR, Cobas C 501, reexpressed MDRD, CKD-EPI
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MisUs:0uUA  estimated g|omeru|ar filtration rate (eGFR)
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ampalsalauissenalnglfuuzihlifinisssaunansiadinsziAdsuaTasitiu
pauglluenansnsnsasinulalantlszannddldannmamuam madnmnildiFa o
ansmensasinulnszudenisauaniatldanng reexpressed MDRD Laz CKD-EPI lneiaan
daye FrurTazitu eny e uaziatBanngusnathad i ifiiguang sauau 677 ¢
AlFFunsaaguninlszantlaadsmennanmeduma dielfmuinmdnsmansassinulaann
TEBIANNNT LRI IVUARNSINBIAINLLAYTN9I8Y NCCLS lanans atiufl C28-A2 HamsAntn
WU SRsnsnrasnUlfiFuaiaEaNT reexpressed MDRD fAnaglutag 69-131 mL/
min/1.73 m? TUwWaAne Lay 68-115 mL/min/1.73 m? luiwazisg 04t ansnnsnsessule
fiFuaniinganms CKD-EPI SAnaglutaq 72-119 mUmin/1.73 m? lunwanda uag 70-112
mUmin/A.73 m? lumAte Garsnanisnsanulafildannisesasnsiinaauansnaiv
BHNNURIATYNIIEDF (0<0.001) IneaniziiiaaansnisnsasiulafiAinnngn 60 mL/
Min/A.73 MPUaEANENNB 8T NPT asATiuTA 0.44-1.04 mg/dL Twands uaz 0.75-1.25
mg/dL LAy 215a19inaian1sunngidaalus 2556; 46(3): 260-272

AI9A: AIBNEY BRTIN1TnTavAulalaLLlrEInd aNnT reexpressed MDRD @xnis CKD-EP
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ATUTY serum creatinine, fasting blood sugar (FBS),
total cholesterol, triglyceride 1lAeAn FBS<126 mg/dL
(Lsdluiunmanumsinasnaas WHO) AN total cholesterol
<220 mg/dL (medical decision level=200 mg/dL Lag
CLIA allowable error=10% 38 20 mg/dL), AN triglyceride
<200 mg/dL (medical decision level=160 mg/dL
uway CLIA allowable error=25% %378 40 mg/dL) Lag
AN serum creatinine <1.3 mg/dL (medical decision
level=1.0 mg/dL itae CLIA allowable error=0.3 mg/dL) W&
N33LATIZTIULIAATILALNAINITIABINIT 8-12 Falald
v oA = v . v o 2
AL laziaenladld clot activator tube kaaUNN1TL
WENUNMRBILAZYINNNTATIANLATIEANNIUTUNTNATIA
qUNW NNIAIIATA FBS, total cholesterol, triglyceride
waz serum creatinine lngldgaunandiagd gnans
NMTFIURATENTAILANATNIW PCCCT, PCCC2 114
1/3%M Roche Diagnostics ¥NNN7AT9AA3ELATRIIATIEN

ANTLANLABAERLUIR $1 Cobas C 501 NidN17ALAN
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NIMTIIUNNTATIANNANDURILTENGWNAR UaLyin
Proficiency testing and External Quality Assessment
(PT/QA) %sﬂaﬁﬁwﬂﬂumiﬁﬂmﬁw@mmm@ixﬁu
creatinine 8¢ INALAZUNNIAUIAT eGFR Inelld gns
reexpressed MDRD ua% g3 CKD-EPI fil

4m3 reexpressed MDRD

-1.154 -0.203
X

eGFR = 175 x Serum Creatinine
[0.742 if Female]

x Age

gm3 CKD-EPI formula
LWAMELN: serum creatinine<0.70 mg/dL

eGFR = 144 (SCr/0.7)*** (0.993)"*
LWAMELN: serum creatinine>0.70 mg/dL

eGFR = 144 (SCr/0.7)'** (0.993)"*
LWATNEl: serum creatinine<0.90 mg/dL

eGFR = 141 (SCr/0.9)**"" (0.993)"*
LWATNEl: serum creatinine>0.90 mg/dL

eGFR = 141 (SCr/0.9) "** (0.993)"*

mi?)Lmﬁ:ﬁ%@g@Lﬁ@ﬁmqmmmﬁwﬁwm
serum creatinine talslsziiuAnsvinanusaddalagen
eGFR annsliannis reexpressed MDRD waz CKD-EPI
equation AT INUATIEY NCCLS C28-P/IFCC
m@‘umguﬁl 95% reference interval NTUNINTZANLAY
wesdeyaiiuiuudn® maaaumttatis one sample Kol-
mogorov-Smirnov test for normal distribution) ALNNUA
A8 Lneldgns mean+2SD Mndayaiinisnszans
FawtUldUn® azinuaAenede Ingldmunus 2.5"
way 97.5" percentile 1BANGNFRAEN nadinudnALade
2RI DA ANNLANFNTEVINUNA ALTMUAEBIUEN
FANINA AORTIIMAGaLIANNLANFNITEIINA Taun
WIEULAEUAMNLANAINL B TBYATEVINUNARILATA
Mann-Whitney test indagadinisuanuaauuulaitng win
nsuanuastayaiuiuulnAsnaaauaANwANsI
183 ANHLLTLIUIe RTINS NARREATA F-test
LAZVIAGBLANNLANANNYBITRYATENINUNARILAT
Student t-test NMTTELIELANNLANANILRIAT
6GFR fifuanufaegms MDRD uwaz CKD-EPI fiaeiadin
Wilcoxon Signed Ranks Test

UR 46 aUUR 3 nuenau 2556

NAN1SANT
Lf%uﬁ’]ﬁ‘[mwmmmmﬁ%mwﬁ'mmq@mmw
Uszant] w.A 2555 Auaw 1547 AU LilaARABNHaRsIA
zgﬁumwﬂ';‘z@i’ﬁ’ﬂmwmmsﬁﬁﬁwumﬁaiﬁ@’ﬁqmmwﬁ
677 AL LTIUNANCIN 564 AU BIYTENINN 26 - 61 T Uay
WATIE 113 AW @183EN94 31 - 60 1] dayanansaa
FBS, total cholesterol, triglyceride, creatinine WazA1 eGFR
wandlumnanedl 1 Aede FBS uaz total cholesterol
RUWAVILN UAN AN LB ATE AR triglyceride
WAT creatinine UBILWATIEGININUBUNANIYIDENN
UedATY (0<0.001) NITUANUAITDATBIAT eGFR 7
AUInAREERT MDRD waz CKD-EPI luwaAtneniuuuy
Und @auluwendgailuwuuldlng ﬁqLLﬁmeugﬂﬁ 18
ANLANANNUDIAT €GFR TENINLWANIINULASLNATOE
ﬁqﬁﬁ’]mmﬁfm@m reexpressed MDRD uay CKD-EPI
(0<0.001) A1 eGFR ﬁﬁﬁuqmﬁwgm MDRD a4z CKD-EPI
HAMNWANFNNUALNINTEATY
nstinuuaAtaNadlagldAAIwILe 25" uay
97.5" percentile TBANGNAIDENT TIATUIUAILGAT
reexpressed MDRD LULWANINABETL191 69-131
mL/min/1.73 m® \WAT18ABETTNING 68-115 mL/
min/1.73 m*tnAuIRaEgRs CKD-EPI luiwaAntyern
BETENIN 72-119 mU/min/1.73 mAWATI8ANBETENIN
70-112 mL/min/1.73 m%?f@;j@l,mmiumﬁqﬁ 2) N9oil
MNUARIE19E3R98 AN Mean+2SD 1edNguAIatng i
ANUIMAIEERAT reexpressed MDRD luiwAntjeAnas)
TENIN 65-127 mL/min/1.73 mWATIEANDETENIN
62-114 mL/min/1.73 m*tnAuansaegns CKD-EPI i
IWANCUNANBETEYINN 76-125 mL/min/1.73 mAWATE
ANBLTTNINN 67-116 mL/min/1.73 m* (dagauandlu
AN99T 2) TeAnemsInisnsesrulaiildannieaes
ANNNTHANNLANANN UL NNTIAATYNADR (0<0.001)
TnsannziiaAdnsnisnsesdiulafAnunnngn 60
mL/min/1.73 m? LaZANB1N89 U89 TTNATRZATLUAAY
0.44-1.04 mg/dL Tuwanae uaz 0.75-1.25 mg/dL luwwatng

a L4 o ar a o o a
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ad Std.Dev=1313
Male Mean = 88.2
n=113
p-value = 0377
= 207 ] (K5-test)
= | _I_,.-"_'
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eGFR calculated by MORD formula
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Freguency
]

—
O

Male

=

Std.Dev=12.22
Mean =911
n=113

p-value = 0.440
(k5-tesh

G5 70 75 0 8 W % 1M 105 110 115 120

eGFR calculated by CKDO-EPI formula

80 — Std.Dev= 156
Female | Mean = 96.2
— N = 564
B0 p-value = 0.061
| - (KS-test)

Freguency
I
=

kJ
O
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eGFR calculated by MORD formula

Frequency
] e o
= = =

Std.Dev=12.24
Mean=100.4
h=4a64
p-value = 0.002
(k5-test)

~ Female

G0 &3 TO 73 B0 85 w0 85 100 105 110 15 120 125

eGFR calculated by CRD-EP| formula

1001 \jale & Female Std.Dev=155
T Mean=94.49
a0 /T n=677
p-value = 0.017
= — (K5-test)
2 B0
[u k]
= —
[
240
L
20
B0 7O &) S0 100 10 120 13 1D iS00 180
elGFR calculated by MORD formula

140
120
100

Freguency
[n]] [m]
= =

[ R =Y
[ |

=

Std.Dev=1272
Mean=198.8
h=6G77
p-value = 0.002
(k5-test)

Male & Female

G0 & 70 TS 90 85 90 95 100 135 10 115120 123

eGFR calculated by CHO-EFI formula

Figure 1 Distributions of eGFR obtained from the MDRD and the CKD-EPI
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Table 1 Demographic data of study subjects

Female Male p-value
(n = 564) (n=113)
Age (year)
min-max 26-61 31-30
mean 44 (7) 46 (8) 0.013
median 44 46
Fasting Blood Glucose(mg/dL)
min-max 46 - 119 71-124
mean 87 (8) 92 (9) 0.404
median 87 90
Total Cholesterol (mg/dL)
min-max 113 -220 125 - 220
mean 190 (21) 191 (22) 0.135
median 192 191
Triglyceride (mg/dL)
min-max 28 - 200 37 -194
mean 88 (34) 108 (37) <0.001
median 80 101
Serum Creatinine (mg/dL)
min-max 0.44-1.04 0.75-1.25
mean 0.72 (0.10) 0.99 (0.12) <0.001
median 0.71 0.99
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Table 2 Comparison of eGFRs between the MDRD and CKD-EPI equations

MDRD CKD-EPI
) o ) o p-value
(mL/min/1.73 m") (mL/min/1.73 m")
female (n = 564)
min-max 58-162 59-127
mean 96 (16) 100 (12)
median 95 102 < 0.001
meanz2 (SD) 65-127 76-125
2.5"-97.5" percentile range 69-131 72-119
male (n = 113)
min-max 65-122 66-118
mean 88 (13) 91 (12)
< 0.001
median 86 91
meanz 2(SD) 62-114 67-116
2.5"-97.5" percentile range 68-115 70-112
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Table 3 Data of serum creatinine, eGFR (MDRD) and eGFR (CKD-EPI) obtained from the annual health checkup
at Buddhachinaraj Phitsanulok Hospital

Grouped age Serum Creatinine | eGFR by MDRD eGFR by CKD-EPI b
n Age(year) Kappa
(n = 1547) (mg/dL) (mUmin/1.73 m°) | (mU/min/1.73 m?)
aged <35 year 101 | 33.842.5 0.750.16 102.9416.2 108.5+11.8 0.673
(25-35) (0.46-1.28) (68-170) (72-134) (p<0.01)
female <35 year 82 33.9+24 0.69+0.08 105.2+£15.5 111.0£9.8 0.539
(25-35) (0.46-0.88) (78-170) (55-134) (p<0.001)
male <351 19 33.6x2.7 1.01£0.15 93.0%15.9 97.8+14.2 0.776
(26-35) (0.77-1.28) (68-123) (72-118) (p<0.001)
aged 36 — 60 year | 1428 | 50.0+6.9 0.79+0.20 92.4%16.3 95.6+13.7 0.682
(33-60) (0.44-5.16) (9-162) (9-128) (p<0.001)
female 1129 | 46.7+6.8 0.73+0.17 93.7£16.1 97.2%£13.0 0.641
(36-60) (0.44-5.16) (9-162) (9-127) (p<0.001)
male 299 | 47.8+£7.3 1.00+0.17 87.5%16.1 89.3+14.2 0.784
(36-60) (0.61-2.18) (33-159) (32-128) (p<0.001)
aged >60 year 18 62.3£1.9 0.93+0.30 79.0+17.0 79.1%£16.2 0.893
(61-66) (0.58-1.84) (39-111) (39-98) (p<0.001)
female >60 year 10 62.0£1.8 0.77+0.10 82.3+13.4 83.1+10.5 0.737
(61-66) (0.58-0.93) (65-111) (67-98) (p<0.016)
Male >60 year 8 62.7+2.0 1.14%0.35 74.9420.8 74.1421.1 1.00
(61-66) (0.88-1.84) (39-95) (38-93) (p<0.001)
Total 1547 | 46.3+7.6 0.79+0.20 92.9+16.6 96.2+14.1 0.691
(25-35) (0.44-5.16) (9-170) (25-35) (p<0.001)
female 1221 | 50.0¢7.4 0.73+0.16 94.3 +16.4 98.0+13.3 0.648
(25-66) (0.44-5.16) (9-5.16) (9-134) (p<0.001)
male 326 | 47.4%8.1 1.01£0.18 87.5£16.3 89.4114.68 0.792
(26-66) (0.61-2.18) (33-159) (3-128) (p<0.001)
WHLUP):

* mean + SD (min — max)

® Cohen's kappa statistic Analysis of consistency of eGFR calculated by reexpressed MDRD and CKD-EPI
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eGFR value Female (%)

Male (%)

Total (%)

Calculated by reexpressed MDRD

2 90 mL/min 724 (46.80%)
60 — 89 mL/min 491 (31.74%)
30 - 59 mL/min 5(0.32%)
15 - 29 mL/min 0 (0.00%)

<15 mL/min 1(0.06%)

Calculated by CKD-EPI

2 90 mL/min 920 (59.47%)
60 — 89 mL/min 295 (19.07%)
30 — 59 mL/min 5(0.32%)
15 - 29 mL/min 0 (0.00%)

<15 mL/min 1 (0.06%)

134 (8.66%)
183 (11.83%)
9 (0.58%)

0 (0.00%)

0 (0.00%)

168 (10.86%)

149 (9.63%)
9 (0.58%)
0 (0.00%)
0 (0.00%)

858 (55.46%)
674 (43.57%)
14 (0.90%)
0 (0.00%)
1(0.06%)

1088 (70.33%)
444 (28.70%)
14 (0.90%)

0 (0.00%)
1(0.06%)

Table 5 Interception of the NKFCKD renal disease stage classified by using the eGFR obtained from the MDRD

and the CKD-EPI

eGFR by NKF CKD stage
eGFR calculated eGFR calculated by MDRD (n)
by CKD-EPI (n) Stage 1 Stage 2 Stage 3 Stage 5
Stage 1 858 0 0 0
Stage 2 230 443 1 0
Stage 3 0 1 13 0
Stage 5 0 0 0 1

ANENINT 4 WodnTwand 1 9187 eGFR <15
(%9 MDRD uaz CKD-EPI) 1#5unnsidadadnilulanln
wazSineme 1 9787 eGFR=33 (MDRD), 32 (CKD-EPI)
1F5unsifadudnilulsala anmsnedi 5 A1 eGFR 7
ﬁﬂuamﬁwqm reexpressed MDRD Lay CKD-EPI Lﬁ@
FAULANGNAIN NKFCKD wudnlvikauilauny 85%
(1315/1547) @"mmﬁisimﬁ@uﬁu‘[mmﬁqu‘lmg 14.87%
(230/1547) gnanaglungs NKFCKD stage 1 1nt ges
MDRD wsitflungn NKFCKD stage 2 #iatigns CKD-EPI
4aDi@ Cohen's kappa statistic AATILMANADAARD
989N13ANGHAT eGFR fiANuanFaLgas MDRD uay

CKD-EPI [F]’WNLﬂEWVT NKFCKD W‘LI'JI’W ﬁﬂ’)’]ﬁiﬂ’ﬂﬁlﬂ’gﬂﬁﬁu
WaENAIT (kappa=0.691, p<0.001)

50l

nsANMLAeMIUAANEN4AY serum creatinine
fFlunnsdsnifiudinnsviausadladaad eGFR i
1§Anmnanndayanansaagunwilszantlaaadming
Tsanennanmaduss 1 w.a. 2555 ANunmueinIg
Andandniudlgunng a1uou 677 A uandunans
IUIU 564 AL LATIWATIEAIUIL 113 AW Auaudays
yiamuaflulaanoetluienans NCOLS document
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C28-A2: How to Define and Determine Reference
Intervals in the Clinical Laboratory; Approved Guideline
-Second Edition Aa laitfaaindn 120 s1e nadiidaarinmue
ANBNNEILENANNINA ANUIUTBYAUDINGHNLNAVTY
HAUULREINDANHNNUT UAANUIUT DN ATDILNAT
sandnoeianties etnslsfinn liunasinasenis
fuunAng1adlunsaiannn
ANNUANANITBIHARTIA creatining SUALMEN
NNTASABLATIZITUANANS UG FILTUINE9IUNNT
Aneued Lalisa Limsirorat’ Tul) 2553 WL4NA181984
184 creatinine ﬁmmme[ﬁifmﬁu%'?u@giﬁuuﬁﬂmalmx
UfASenTld flaqiiudBnnsaseamian creatinine fag 2
#anN17 leun creatinine Jaffe’s method Wa creatinine
enzymatic HgeudayanisAnanssunaulunig
A79auN creatinine™ luldeallTaUNgUTZUINUANNNT
creatinine Jaffe’s Method Wag creatinine enzymatic 17{
WaARASLIALTAUGN NN19MIIA creatinine enzymatic A1N1TONL
AeaN77UNUlARANGN creatinine Jaffe’s method AN
WANFN9T8Y serum creatinine U@4vaal RN TULARE
WARes 0.1-0.2 mg/dL Snaviliien eGFR firuan
1A NLANANeTLethann ananiunAilaianig
R399A serum creatinine AVINlAANTILAR AHLANGN
AulagluilaqiuAgnispeaiisenfuiudniaausiueh
‘ﬁlqmﬁfa?ﬁ isotope dilution mass spectrometry (IDMS) Tu
dnafieidld Jaffe’s reaction 11n13m9983ASZHL creatinine
dnannnsg Jaffe’s uncompensated reaction {3anenuna
WnsEuTIEANE989 0.9-1.8 mg/dL TideBeanann
vestlfiiAnnsuesy usirasnilasumannsaniu Jafre
compensated reaction (IDMS traceable) 1138 modified
Jaffe’s reaction MdnssinANMssunauannlysiiv vilven
creatinine 7ilFFasszans 0.2 mg/dL GeAniildenaaa
AB LWALEIN 0.50-0.90 mg/dL WaZIWATNE 0.70-1.20 mg/
dL" msfnenilndiAe s funnsAnenaes Wolfgang Junge
uazAniy” AFvdnng Jaffe's compensated flaqriild
3% creatinine enzymatic liA1a1980Tu 0.51-1.17 mg/dL
aifiunfianauansneiuesniaau azsiuldandie
WANNUAZAENLAEu ANEeRefazilasulidae
Feflmnnaflugemumouaensdailusyes q ey
IFAndnsBeiunndaztinlF i atnedilslapd
g4an AndayaRAnENwLIARALI8 serum creatinine
PAILWAT L LATUIINH AN NUANFNA WAL TR ATY
(p<0.013) %qﬁmfaLﬂuLWiwﬁM@qﬁmmﬁwLfi@
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v 1 v v = :; l;l =
asndifmny mNdeyaannisAnluaTiialsing
MUUAAIENBIUDN serum creatinine keniluaaaweni
waziwATne At Tuwandaegluge 0.44-1.04 mg/dL
WASLNATNEANBETENIN 0.75-1.25 mg/dL lusennu
nNgANENAY Lalisa Limsirorat® Tuil 2553 Annuuasn
798989 creatinine WENTEUINIWAT LS AL
0.72-1.16 WAz 0.55- 0.96 mg/dL muanaL NTlszidiu
ANNMTVINauaadlalatAn eGFR lunquineaenanavag
nAnENTlATUIMANEgAT MDRD way CKD-EPI @t
TEUING 68-129 kAT 72-119 mL/min/1.73 m? AMNa" AL
LATWLINHAHNLANF NI BIANLARTENINUNANILAE
118 (0<0.001)
as o o .. v a ea
18R3999ATEAY creatinine NavUuAng
Tsanenunannadustldluansiivdeys Gelalaldas
creatinine enzymatic AMNAWLEUNTBIENIANITALALYY
UszmalnaivalinnsAua A eGFR HANUNEane
' 52 PPV & e
atelsfimny A5ldegluansi a1311mTg ULl
22ULNIIALANNTTELANALAS isotope dilution mass
spectrometry (IDMS)"° uazin1s91aanunangaatiu
NADN 2 MWL TIUNRZLNENNE WANANNTNTANEN
A o v oA | A A a
wanmvuameadungulsemnslunnunuTnises
] o v Yo v a l;j a o G
Ynagynlinisldananaaailseiiunisvinauaadlales
ngremsaansadlsalaizasdudlunlnaainanlsals
Lwiqﬂi:mﬂ"l,mLmzﬁﬂﬁﬂuﬁﬂﬂizﬁu@mmwLLmﬂmﬁ 13
1l 2555 na1991 AATlEANTEAL serum creatinine NIA
AERG enzymatic method LWBLANANNUNUENIUNNT
sziiuAn eGFR lunsainlsansntnaliainnsomnsoe
Y ad o i v v o L. =
FneAaeINaNls AIN1TOEANTLAL serum creatining 9
AR2E33 modified compensated Jaffe’s reaction 1 nn3
TENNUHAANTZAL serum creatinine AT71ENTUNAL IUWAN
NATEN 2 FUNTUAZAUINLAT eGFR Aotigns CKD-EPI
(Chronic Kidney Disease Epidemiology Collaboration)
lﬂl aa s v o o
ANNN9LUALUAEATIATA LAl A AN AL UZ LN TRIANIAN
13AlAALTAZANNTANE AN ULATET ANARTAE TG
a v = oA K3 Ao v .
HanwAnurTalal Wesnienlduuy enzymatic
method Az&is1ANgeNIntnenN g luilaqiiu 3-4 i wze
Y o @ v a o o o ° o
aantluseadasy Asdiussuunsdamdand iy
~ v & % 1% | o
nems9a Waliasnsnaetnensalagnananilaqiiv
Wi Rulaunslun179aEatnaNmT9Ia creatinine BLTIN
TUs2ALIINT A/ RN LELATINDTRARHINY LNBAT9E)
ansunuAllganelunIsanTaLazinasingyin validation

Waz correlation 31191998 modified compensated Jaffe’s
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MIAUANITHEWNE @ NTENTWLILURA e NANTTINLNLA @ Nﬁmﬂum 269




Bulletin Chiang Mai Associated Medical Sciences

reaction WAYAS creatinine enzymatic lunguAuUNFLaY
ﬂ@NﬂuﬂqmLﬂuiiﬂ"l,mé@%wwwm T LATUNNIANUIY
ADEIGATH ] FanaaLefiazlABnaNNI TN AN
171'23mﬁ@%‘lfﬁ”ﬁuﬂu"l,mﬂLL@:E]’mi@maﬁﬂmﬁuﬁu
AN UL IZIIN I UIUNINNGNE uananil
wnldaunIs reexpressed MDRD @ wnsutlszannsing
@"ﬂLﬂuﬁm@mﬂqﬁﬂ?g@mmmﬂ%ﬁqm 1.129 Fawuan
ANNTOVIUIEAINIIYINIBedla LA gnAaLangINgn
ann7au” flaqriuinddnaeslnaglavinnisddafne
N9a§N9aNNNT Thai eGFR™ Gaasnns eGFR dusudn
nsvineuredlaludszansinalaldianieadinvnaanu
Aniusszndnedeyanispdtinuaznisvinauaeslnsog
3‘%mmg’mm:?ﬁmﬁ'udmumiﬁﬁmmgﬂﬁm waien
ansnso bl lwenU{iwle wAliegann auns Thai
eGFR Qﬂﬂ%\iﬂ’mﬂ’]uﬂizﬁﬂﬂﬂ?ﬂimLl‘agfat]‘/\‘i (CKD) n
stage {naifiAn serum creatinine Lfaalﬂl,ﬁﬁﬁ‘u 2.2 mg/dL
AT AUSUNRNANAIN NIRNNUNTZANANBIT
AUZNITUNITHEIAE ﬂmﬁu‘imimgﬁi’mum?um% A
ANTVINNNIATIAADLMNIAMNILNULITDIENNT Thai eGFR
equation Tunguseanssina<) U ngulszansUng
NANUTETINTIANIZLNNGN LTU mﬁw&fﬂwﬁé’qumn
Athelspand Jiaengytasuazdilaainsos Tuilaqiiu
ﬁﬁﬁmﬂ%’@m reexpressed MDRD &3N3 Thai eGFR La
ﬂqﬁﬂL%famﬁzi’ﬂm”uﬂixﬂmﬂﬂmﬂgﬂﬁﬂﬂlﬂﬂumﬁﬂﬁﬁﬁ
weeljiRnag Tsswenunaqasnsol wazlsanenung
waneuiaiaLs s AlF i ann1s s 89U YN
aedlp wazdnsliunsranaunnay auiudayanig
sv1nAINeNLBefuANINNIsANE “Screening and Early

»16

Evaluation of Kidney Disease, SEEK.”® ldviaaiins
3918%nn7 standardization §9¢3% IDMS method lumu
newudnszanns 8.7% wastlszanafiulsslniess
Fausiszezd 3 (GFR <60 mU/min/1.73 m?) auldl lunns
ﬁﬂmmmﬁﬂm@ﬁmﬂ,mL‘%faﬁ*ﬂuﬁmmwmmwﬂi%ﬁ
IMsanenunaumsuAT T RNN17 TABIAINTNUD
TsalaGes Anflufasny 14.2 uay 22.7 Lﬁ@lﬂfj’gmmm
reexpressed MDRD W&y Cockcroft-Gault AINaNAL
\fasannnisfnenafsilaiinnsnsaallsilutlasniy lu
WeansAsIaARnNsauiinsdu A3finnsnaalisiily

ﬂﬂﬂ’]’]Z‘i‘QNﬁ’]ﬂLWﬁ‘ﬁxﬂﬁﬂﬂWl&ﬂ’]i‘ﬁWﬂW%@ﬂWWﬁlmLL‘LI‘LI
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& o & v a ay v
Fa59UU dnTrailagnozetanuAINNRnlnFlarann
A v A a o |
yanemie beknnnslasuwlasuesnisduilaanny wu
flaanazneunapuvietlasrtienss daaazazan
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Tz Wenglanlul) w.a. 2555 Assmuuslatldaneneds
7iAn 2.5" Percentile uay 97.5" Percentile Tnsuenszmndng
IWANDIUATINATE §RTINNINTaIH Wl ATIAWI
AIEANNT reexpressed MDRD HeAnegfluios 69-131
mL/min/1.73 m*lulwAnie uaz 68-115 mL/min/1.73
m? luweAmng aneil snsnisnsesinulafiAuanEae
axn1s CKD-EPI HAnaglutae 72-119 mU/min/1.73 m®
TUNANTS waz 70-112 mUmin/1.73 m? lumetne 3
Andnsnnsnsasrnulafildaniesasasnisiaanauen
FNAuatNATadATYNIEDNR (0<0.001) IagiLaniziile
ANBMINNTNTRINNLIRIANNNNGN 60 mL/min/1.73 m?
LAZANSNIBIT BTSN RYATUTAN 0.44-1.04 mg/dL
TwwAne way 0.75-1.25 mg/dL lutwazng annng
ﬂ’W‘:Iﬁﬂ‘]:fﬂu&‘]%\‘ifzﬂ’]Nﬁﬁ?ﬂﬂ‘:}/‘]_lﬂ@\ﬂ%ﬁﬁ serum creatinine
umAaneddlunismanung eGFR 1unz§3ﬁ7}'5\m\ﬂfﬁ”ﬂ’ﬁ
AAINLNAILAT Modification Jaffe compensated 1ag
LA B9RTIA3LATZI B PSR Cobas C501 Talaznudnd
ANNUANANaNTad ALl uN T EuAINNTINIY
1a3lmsng eGFR lntld gn3 reexpressed MDRD uay
an3 CKD-EPI manguasuazing (p<0.001)
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Relationship of platelet glycoprotein la C807T/G873A
gene polymorphisms to severity of coronary artery stenosis

in Thai patients with coronary artery disease
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Abstract

Individuals who have more numbers of healed plaque rupture and hypercoagulable state such
as high platelet activity may have an impact on a rapid progression of vascular stenosis. The C807T/
G873A polymorphisms in the glycoprotein (GP) la gene are associated with a variable expression of
the receptor on platelet membrane which involved in platelet adhesion to the injured vessel. This study
therefore aimed to determine the relationship between platelet GPla C807T/G873A gene polymorphisms
and the severity of vascular stenosis in Thai patients. A total of 212 subjects who clinically suspected
for coronary artery disease (CAD) underwent coronary angiography at the Cardiac Catheterization Unit,
Queen Sirikit Heart Center of the Northeast Hospital, Khon Kaen University were recruited in the study.
The polymorphisms were determined by multiplex allele specific polymerase chain reaction whilst the
severity of CAD was evaluated by Gensini scoring system and the number of major coronary artery
with stenosis greater than 50%. The results showed that genotype frequencies of CC/GG, CT/GA and
TT/AA were 56.6, 37.3 and 6.1%, respectively. In addition, association of the polymorphisms with the
severity of CAD evaluated by using either Gensini score or the number of vascular stenosis was not
demonstrated. In conclusion, the results of this study suggest that determination of GPla C807T/G873A
polymorphisms may not be enough for prediction of the severity of vascular stenosis in Thai patients
with CAD. Bull Chiang Mai Assoc Med Sci 2013; 46(3): 273-284

Keywords: Coronary artery disease, polymorphism, glycoprotein la
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AOWALWUSS:KowIwauoswWBU C807T/G873A wvovdulnalalusdiu
la yovindaidoariumstuvovraoaidoaroiuwUogisaraoqidoalao
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KNAN1TUANT8Y atherosclerotic plague WATULIBLATIFINAUNITHNNREANNITUTIG

' 1 a @ ° v a ' a a ° ¥ = o a ve £ =
$ENIUNRA 11 INAARBAVNVLNANINNINUNR analkavnlivaasaaninlafuuALlAEUw B
Inanas ATt C807T/G873A wadaulnalalisiy la 189NAALARANNARANITUAAIAENTRY
Tnalalilsfu la/lla TR a9iUNITINICAAIBINAALADANLUNADARAANANITANUIA AILLNIT
AnmaTataddngszasAiiadnmannduiussend s inane i idy C807T/G873A 1avaulng
IAlUsAu la 2aandndeniunisiuLaLesraanaanidla lugtaalsaraaniaanuadlalsus

o = as tﬁlﬁ v 1 = l!'
gnlne IpevinnisAneluanaaias 212 318 NRaINITENIalsAYAaALREALANIALIUNTLAY
v o o o2 = o | . = & o aaaf o
dnFunstuiinnnvaandeniialasaefea (coronary angiography) NAENIIARINRA NARTIW
pan@saniie vndnedsveunnu Iaanmaminaneasidusieds multiplex allele specific
polymerase chain reaction UsziiiuAnNguusaNsALIaIvaanaanintldAl Gensini score waz
UIUIBIMABAREATRIANANNRNTALNINNITaEaT 50 Amiudayainaiuiladaiaasing -
1AANNULLLADLDNN HANITATIAFINNNE LAZHARTIAN Il IRNNT HANITANENWLFIANND
ap9alulnil CC/GG, CT/GA uaz TT/AA WNAUSasay 56.6, 37.3 LAY 6.1 MINA1AU IAtAIINT
P oM 1 ' o a o o o a = ™ ~ ' vala a

wasalulnliuansnaiunssiutadAty 0.05 WallFauiausznangniANTuLIINTFY
YDIVADALADALANAIIAUNIAINNNTUTZLHUARE Gensini score  LAZANUILNADALABAYIR bATIFIL
NHanITANEHanaLandliiuIINITATA VN INAN e AT N C807T/G873A 1adaulnalalilssiu
la ra9nAARaALNEIBNAET NN NaNAEINUEANNTULTINIA TR aanLAan LuHLae
Tnaiflulsavaandanundlalsunsle 21sa15imaidan1sunneidaslua 2556; 46(3); 273-284
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AYNHNTULIIVBINITALUBINABALABANILA
1lsziiulpeAN Gensini score TNAIWAMANTBHALNNT
AUIDIABALADALAZANLIN AN ANENEANIN' TanTg
ANENATINILLNBNANETATAINAN Gensini score aanLilu

1 v o | oaAa .. | oaAa
aaanguleun NguNTAN Gensini score>30 WAXNGNNHAN
Gensini score<30 TIUNGNNHANINIULIIUBINITA
1asnaanifanitlaguussualisuussmnasiu’ uay
LHBIAINNNTRAITUNANTULTITBINITALYBIVAD A
= ar a v o =
wanala aNN70Uss R ulAAINANUILIBIVADALADA
Wilauan@idu (eft main, left anterior descending, left
circumflex WA right coronary artery) NFUNINNINTRYAE
50 qquﬁﬁﬂﬁaqié’mmﬂ@;mmm@ﬂmmwﬁﬁuqumam
= o Ao v
WARAR lANALAE

NUANERlATUNNTTUTRIANUATHETTNNNTVINGAE
1um§m§mﬂﬂmzmwﬂﬂi@?ﬂﬁiwmiﬁﬁﬁﬂuuwﬂﬁ
NANINENALUBBLAU a1 HE510414 Ipeiananasing
nnaelaiunsTuanianiuMeazi8uauedlasanIsIay
nAnzIatwazatundluluEusandnsnlasanigIan
FNEIANNANATLA

2. MsngIam InanasNIa C807T/G873A 1asau GPla

VAT ENAQDENNALEUBTBIRNANFNATANNTAR
Lﬁmfﬁfammﬁmﬂ%ﬁmﬁﬂmmﬁmﬁvﬁumﬁm%gﬂ Flexi
Gene DNA kits (QIAGEN, Germany) Usumanuidadi
y9RLaueNTELTle 100 ng/uL Wielddmsunsaam
IwanasWda C807T/G873A 18931 GPla 184NAALA R
AaEI9E multiplex allele specific polymerase chain reaction
(ASPCR) latutienisnsoaaanidy 2 djnsen’ R
ﬂﬁ‘ﬁ?mﬁ 1 lunsmanavneaaa 807T visa 873G I
primer (Pacific science, Thailand) LaZ@NTHN ] ﬁdﬁ Af
forward primer fisuwnsiudada 807T (5' ATG GTG
GGG ACC TCA CAA ACA CAT AT 3’) 187 ng, forward
primer 4NNz iusasa 873G (5' GGT GGG CGA CGA
AGT GCT AGG 3) 125 ng, common reverse primer
AUTUBAAR 807C WAz 807T (5' GAT TTA ACT TTC CCA
GCT GCC TTC 3’) 125 ng AL common reverse primer
AUTUDAAAR 873G WAz 873A (5° CTC AGT ATA TTG TCA
TGG TTG CAT TG 3) 125 ng AL&1a 100 ng, dNTPs
ANNNNTU 200 pM (Promega, USA), 1X PCR buffer
(20 mM Tris-HCL pH 8.4, 50 mM KCI), MgCl, GG
2 mM (Invitrogen, Brazil) wae Tag polymerase 0.5 unit

(Invitrogen, Brazil) §auifjizend 2 \unisnsiamnaaas
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807C vi7a 873A lagld primer LavaNTmng | ndauny
ﬂﬁ‘ﬁ?mﬁ' 1 11 forward primer fisnwUEaAR 807C
(5" GTG GGG ACC TCA CAA ACA CATGC 3') 125 ng
Way forward primer iannziLuSada 873A (5° GGT
GGG CGA CGA AGT GCT AGA 3') 187 ng lnaidaunas
lurlfnzen PCR A1fFunmssan 25 L ANt RnTusu
ALELLE Imﬂ%’m‘ém thermal cycler (Gene Technologies,
England) Falsznaudiaduneusig ° FailAe inital
denaturation 7 94 °C {luaan 4 whd 30 Fundl ndsann
viuvin PCR 35 301 @91/3zneudas denaturation 7 94 °C
20 U191 annealing 71 59 °C 30 31t uaz extension 71 72
°C 30 U Tm‘lwfumauzgmﬁﬂmﬂu final extension 71
72 °C flusraizinan 4 Wl 30 Funit ddluusiazaires
N"7911 PCR A£¥N no template control laginstAstinna
LNUALEULE ANUASIAREIIUNATBINANAR PCR LA
FneRa gel electrophoresis Tngled agarose gel (ISCBio-
Express, USA) fifiaanadiadu 2.0% defidounanaes
ethidium bromide (Promega, USA) ANINDY 0.4 pg/mL
THurandeulniasiin 100 mv {lunan 60 Wit uaz
ma’%ﬁfﬂuw@mﬁﬁaﬂ UV transilluminator (Dolphin-DOC;
Wealtec, USA) wilanaalulniainuuisvesnusmdue
R8REWLLOUALAULIWIA 232 LAy 113 bp &%TU
A8 807C/807T WAy 873G/873A ANNATAL %qﬁﬁlﬁ
alulniluuy 807CC/873GG aznuuaLALEULEIUIA 113
bp Way 232 bp 1uﬂ§ﬁ‘§mﬁ 1 WAL 2 ANAAL FIuR
75Rldniluuy 807CT/873GA avnLLIUALEWEIWNA
113 bp LAz 232 bp Tuﬁmmﬂﬁﬁ?m LL@tﬁﬁﬁ%‘LuMﬂ
WU 807TT/873AA AZNLLOLALEULATIUNA 232 bp LAY
113 bp Tuﬂﬁﬁ?mﬁ' 1 WAL 2 ANNANAL (gﬂﬁ 1)

3. MsAAszdayan i
Aarziteyalanldlilsunsudniagd sPSS
version'” (SPSS Inc., USA) Naaaudndayasnanizans
WuwuudnfAvieldsiaaiim Kolmogorov-Smirmnof test
ndayainisnszanglaitiluuulng (p<0.05) azuia
dayaiiuai log" ANUALAINZTA N LAN AN ITB AN
L@ﬁﬂmm%’mﬂ@ﬁL'ﬂum"]ﬁi@LﬁmiwdﬁmmﬂQNﬁqmaﬁ
Student’s t-test YINNGHAIBENININUIUNINNINABINGH
ARAINTURLEDR one-way analysis of variance (ANOVA)
AMIUTBYATINGN DLATIZWANHNILANANNTENINNGN

AEIANA Chi-square IANUEEATYNINADALNE p<0.05
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Figure 1 Agarose gel electrophoresis of the platelet GPla C807T/G873A gene polymorphisms using ASPCR. Two PCR reactions

using forward primer specific for 807T/873G and 807C/873A alleles in reaction 1 and 2, respectively. The 232 and 113 bp
fragments are the PCR products of 807C/807T and 873G/873A alleles respectively. M = 100 bp ladder, lane 1, 3, 5, 7, 9, 11 =

reaction 1 (specific primer for 807T and 873G allele) lane 2, 4, 6, 8, 10, 12, = reaction 2 (specific primer for 807C and 873A alleles), lane
1 and 2 = no template control, lane 5+6 and 7+8 = 807CC/873GG homozygote, lane 3+4 and 9+10 = 807CT/873GA heterozygote,

lane 11+12 = 807TT/873AA homozygote

NANTSANEN
v 1 o ¥ a
ﬂjmjﬂwugﬁwumfmmmmﬂﬂmzﬁﬁ;ﬂ"lﬁel,umﬁ?ﬂw 1
1mﬂm§34fmmmﬂmﬁﬁm Gensini score>30 NAAAIU

'
a

KALUVTNINNIINGNNHAT Gensini score<30 B33

€

o o '

Ay ada wifiseiu HDL-C sndinguiiiien
Gensini score<30 atNHUHANATYNATA
ANWANTTATIAINANBINTN C807T/G873A
10931 GPla 28uNaAlAen NUdIANNTesalulni]
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Table 1 Demographic data and characteristics of the study subjects

UR 46 aUUR 3 nuenau 2556

Gensini score 230

Gensini score <30

Parameters p-value
(n=117) (n=95)

Age (years) 62.0+9.1 61.6+8.7 0.755°
Gender (Male:Female) 79:38 64:31 0.981°
Diabetes mellitus, n (%) 43 (36.8) 32 (33.7) 0.642°
Hypertension, n (%) 103 (88.0) 75 (78.9) 0.073"
Dyslipidemia, n (%) 113 (96.6) 89 (93.7) 0.322°
Smoking, n (%) 51 (43.6) 26 (27.7) 0.017°
Obesity, n (%) 53 (45.3) 42 (44.7) 0.929°
Metabolic syndrome, n (%) 73 (72.3) 52 (64.2) 0.243"
BMI (kg/m°) 24.9+3.3 24.8+4.2 0.784°
SBP (mmHg) 129.9+17.9 132.8+17.7 0.250°
DBP (mmHg) 73.3+12.5 75.1+10.2 0.268°
TC (mg/dL) 181.3455.0 176.9+43.8 0.528°
TG’ (mg/dL) 173.3+1.7 157.9+1.7 0.268°
LDL-C (mg/dL) 104.3+44.0 101.2435.0 0.568°
HDL-C? (mg/dL) 36.6+1.3 39.8+1.3 0.021°
FBS® (mg/dL) 107.4+1.4 113.7+1.4 0.763°
hs-CRP? (mg/L) 2.0£3.6 1.7¢4.2 0.344°

Continuous values are expressed as mean+SD, a: Values are shown as geometric mean+SD

® and ° Statistical comparison by Chi-square and Student’s t-test respectively

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, TC: total

cholesterol, TG: triglyceride, LDL-C: low density lipoprotein-cholesterol, HDL-C: high density

lipoprotein-cholesterol, FBS: fasting blood sugar, hs-CRP: high-sensitivity C-reactive protein
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Table 2 Genotype distributions of the platelet GPla C807T/G873A gene polymorphisms in subjects with Gensini

score 230 and <30

Gensini score 230 Gensini score<30 p-value®
Polymorphisms

(n=117) (n=95)
Genotype, n (%)
807CC/873GG 68 (58.1) 52 (54.7) 0.453
807CT/873GA 44 (37.6) 35 (36.8)
807TT/873AA 5(4.3) 8 (8.4)
807T/873A carrier 49 (41.9) 43 (45.3) 0.621
(807CT/873GA+807TT/873AA)
Allele frequencies (%)
807C/873G allele 76.9 73.2 0.193
807T/873A allele 231 26.8

% Statistical comparison by Chi-square

Table 3 Gensini score in subjects with each genotype of the platelet GPla C807T/G873A gene polymorphisms

Genotypes Gensini score p-value
807CC/873GG, (n=120) 22.4+33.4 0.314°
807CT/873GA, (n=79) 28.2+30.8
807TT/873AA, (n=13) 19.25+51.3
807T/873A carriers, (n=92) 26.7+34.1 0.272°

(807CT/873GA+807TT/873AA)

% compared among each genotype by one-way analysis of variance (ANOVA)
°: compared between 807T/873A carrier (807CT/873GA+807TT/873AA) and 807CC/873GG genotype by

Student’s t-test
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Table 4 Genotype distributions of the platelet GPla C807T/G873A gene polymorphisms in subjects which were

subdivided by number of stenosed vessels

Number of vascular  807CC/873GG 807CT/873GA  807TT/873AA p-value®

stenosis (n=120) (n=79) (n=13)
0 vessel, n (%) 17 (68.0) 5(20.0) 3(12.0)
1 vessel, n (%) 28 (51.9) 23 (42.6) 3(5.6)
2 vessel, n (%) 40 (61.5) 22 (33.8) 3(4.6) 0.741
3 vessel, n (%) 28 (50.0) 23 (42.6) 4 (7.4)
4 vessel, n (%) 7 (50.0) 6 (42.9) 1(7.1)

®: Statistical comparison by Chi-square

Table 5 The genotype and allele frequencies of the platelet GPla C807T/G873A gene polymorphisms in each

ethnic group

Populations (n) 807CC/873GG  807CT/873GA 807TT/873AA References
(%) (%) (%)

Caucasians (2957)° 36 49 15 12
Hispanics (92)° 26 47 27 12

Asian Indians (95)° 38 47 15 12
Koreans (103)" 50 40 10 12

Greece (232)° 37 55 8 16
Chinese (34)° 55 45 0 5

Thai (112)° 53 40 7 (unpublished data)
Thai (212) 57 37 6 Present study

* frequency in normal population

°. frequency in patients with unstable angina pectoris
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The effects of handwriting activities for

The purpose of this study was to investigate
the effects of handwriting activities on Thai alphabet
handwriting abilities of elementary students, Grade
1. Pre and post - test data were collected using the Thai
Alphabet Handwriting Assessment. The samples were
seven first grade students from Wat Suan Dok Schooal,
Chiangmai Province, and had an average age of 6 years
and 7 months. The samples participated in Handwriting
Activity Program for 12 sessions with 45 minutes each.

Data were analyzed by means of descriptive statistics and

the elementary students, grade 1

Kornkanok Penglong
Sarinya Sriphetcharawut

Wilcoxon Signed — Ranks Test. The results showed
that there was no difference in the pre and post total
test scores of Thai alphabet handwriting performance
of students in Grade 1. In addition, there were no
differences in the pre and post test scores of Align-
ment subtest, Size subtest, and Straightness subtest
of the Thai Alphabet Handwriting Assessment, except,
there was statistically significant difference between the
pre and post test scores of Letter Formation Subtest
(a = 0.05).

The relationship between quality of life and stress
of mothers of adolescents with autism

The objective of this study was to investigate the
relationship between quality of life and stress of mothers
of adolescents with autism (aged 12 -20 years old.). The
samples were 20 mothers of adolescents with autism
who had been receiving occupational therapy services
at Occupational Therapy Clinic, Associated Medical
Sciences Clinical Service Center, Chiang Mai University,
and Rajanagarindra Institute of Child Development,
during January 13" — February 17", 2013. Data were
collected by using General Demographic Questions for
Mothers, the WHOQOL-BREF-THAI and Parent’s Stress
Assessment (Jirawan, 2002). The results revealed that
the quality of life scores in physical domain were at
moderate level (x=25.55, SD = 4.67) as well as the social

domain scores (X =10.90, SD = 1.44). The psychological

Jaruwan QOopkhaw
Sarinya Sriphetcharawut

domain scores were at high level (X = 23.00, SD =3.50)
as well as the environmental domain scores (X= 29.60,
SD = 4.64). Total quality of life scores were at high level
(x=95.15, SD = 13.49). Most of mothers have low level
of stress (x= 38.60, SD = 10.60). The statistical results
from Kendall Rank-Order Correlation Coefficient:
T,found that there was a significant negative correlation
between quality of life and stress level (r = -0.701,
p<0.01) at a = 0.05. There were also the significant
negative correlations between each domain of qual-
ity of life and stress level: physical domain and stress

r -0.558, p<0.01), mental domain and stress

( =
(r = -0.701, p<0.01), environmental domain and stress

(r

r=

-6483, p<0.01) and social domain and stress
-0.380, p<0.05).
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Development of the Form Constancy Activity Kit for
school-aged children in elementary education level, year 1-3

This study was a developmental research
aimed at constructing the form constancy activity kit
for school-aged children in elementary education level,
year 1-3. The research procedures began with the
process of creating the form constancy activity kit. The
next phase was conducted through the expert opinion
method. Five professionals who had expertise in child
development and visual perception examined the content
validity of the form constancy activity kit. Comments
and suggestions obtained from experts were used in
producing the form constancy activity kit and its manual
for the pilot use. The last phase was the process of pilot
use which studied in 15 students with visual perceptual
problems recruited purposefully from school-aged
children in elementary education level, year 1-3 of the

Anuban Chiangmai School. Students’ responses and

Thikumporn Manee
Supaporn Chinchai

behaviors during using this activity kit were recorded.
The results of this study were the form constancy activity
kit for school-aged children in elementary education level,
year 1-3 which demonstrated good content validity and
appropriate use for students at elementary educational
level, year 1-3. The form constancy activity kit included
5 well-designed and motivating activity sets: Where is
Little Malee’s Home?, Hide and Seek, Funny Zoo, Funny
Alphabets, and Alphabets Box Matching; and the manual
with detailed instructions illustrating the objectives,
descriptions, and materials for each activity, which made
this activity kit easy and fun to use. Therefore, this activity
kit was practical for improving form constancy skills in
the elementary student level, year 1-3 and could be used
as the prototype activity to enhance the performance of

form constancy abilities in these school-aged children.

Development of the Figure Ground Activity Kit for
school-aged children in elementary education level, years 1-3

This study was a developmental research aimed
at constructing the figure ground activity kit for school-aged
children in elementary education level, year 1-3. The
research procedures began with the process of creat-
ing the figure ground activity kit. The next phase was
conducted through the expert opinion method. Five
professionals who had expertise in child development
and visual perception examined the content validity of
the figure ground activity kit. Comments and suggestions
obtained from experts were used in producing the figure
ground activity kit and its manual for the pilot use. The
last phase was the process of pilot use which studied
in 15 students with visual perceptual problems recruited
purposefully from school-aged children in elementary
education level, year 1-3 of the Anuban Chiangmai
School. Students’ responses and behaviors during

Nonthaphan Khueanpet

Supaporn Chinchai
using this activity kit were recorded. The results of this
study were the figure ground activity kit for school-aged
children in elementary education level, year 1-3 which
demonstrated good content validity and appropriate use
for students at elementary educational level, year 1-3.
The figure ground activity kit included 4 well-designed
and motivating activity sets: Look for pictures missing,
Finding objects, Finding the same pictures, and Matching
pictures; and the manual with detailed instructions illustrating
the objectives, descriptions, and materials for each
activity, which made this activity kit easy and fun to use.
Therefore, this activity kit was practical for improving
figure ground skills in the elementary student level, year
1-3 and could be used as the prototype activity to enhance
the performance of figure ground abilities in these

school-aged children.
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A survey of play used in pediatric occupational therapy practice

The purpose of this study was to examine how
pediatric occupational therapists used play in their prac-
tice. The survey questionnaires were sent by electronic
mails and in person to 102 occupational therapists and
85 pediatric occupational therapists completed malil
questionnaires designed to ascertain how they used play
in their practice. Data were analyzed by using descriptive
statistics. Eighty percent of respondents were female
(80%) and the mean age was 30 years 11 months.
Most of respondents were working in regional hospitals
(28.24%) and occupational therapy clinics (23.53%), and
used play in their practice (98.81%). Play had been used
in all stages of occupational therapy process (100%),
and the sensorimotor play patterns (79.76%) as well as
gross and sensorimotor toys (76.19%) were most used.

The three most commonly used frames of reference with

Benchamaporn Wihok
Sarinya Sriphetcharawut

play were sensory integration, neurodevelopmental, and
visual perception. Pediatric occupational therapists in
this study answered that they predominantly used play
within their current practice with children in 5 groups:
autism, attention deficit and hyperactive disorder,
learning disability, behavioral problems, and physical
impairments, respectively. Play was often used as a
modality to enhance development, bring out playfulness,
and improve behaviors of the pediatric clients. Moreover,
the most important factors in using play within occupational
therapy practice were a child and his family. The results
of this study provided information on the current
use of play within pediatric occupational therapy and
revealed that play was widely used as therapeutic
medium among Thai occupational therapists who practice

with children.

Stroke risk level and stress of retirees

The current study aimed to examine stroke risk
level and stress of one hundred retirees, males and females.
The participants were conveniently recruited from
Trang and Chiangmai province. Research instruments
were 1) the Stroke Risks Take Test which was developed
by the British Columbia Centre for Stroke and
Cerebraovascular Disease. The original Stroke Risks Take
Test was translated into Thai by Chalermpol Puntachot
in 2003. The Thai version test was investigated for
content validity and reliability, and 2) the Suanprung
Stress Test-60 (SPST-60), which was developed by

Phimchanok Nitikarnsakul
Peeraya Munkhetvit

Dr. Suwat Mahudnirankun and colleagues, Department
of Mental Health, Suanprung Hospital, Chiang Mai. Data
obtained from this study were analyzed using description
statistics and Pearson correlation coefficient.The result
showed that most participants, 68 percent, had low level
of stroke risk. The mean total score was 19.51. The
result of stress scores in the participants showed that
the total scores of all stress symptoms were moderate.
The mean score was 25.31. After relationship analysis,
it was revealed that the stroke risk level was positively

low correlated with symptoms of stress.
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Capability of caregivers for looking after the stroke

The purpose of this study was to investigate
capability of caregivers for looking after stroke survivors
living in the community. The participants were 30 caregivers
of stroke survivors who lived in the community in
Chiang Mai and Chiang Mai province. Research instrument
in this study was the Capability of Caregivers
for Looking After Stroke Survivors Test which was developed
by the researcher. It comprised 4 areas; 1) complications
prevention and rehabilitation 2) transfer and mobility 3)
activities of daily living and 4) community participation.
Data was analyzed using descriptive statistics.
The results of the study revealed that most of the participants
were able to look after the stroke survivors in the area of

complications prevention and rehabilitation and activities

survivors living in community

Wipada Prompot
Peeraya Munkhetvit

of daily living. Most participants were not necessarily
looking after the stroke survivors in the area of transfer
and mobility and community participation. However,
when further analyzed in the subtest scores, it was
found that, the participants were still not able to help the
stroke survivors in some aspects such as pulling arms
while moving the stroke survivors, transferring from bed
to wheel chair and form wheel chair to bed, from wheel
chair to chair and from chair to wheelchair, and from
wheel chair to toilet and from toilet to wheel chair. Oc-
cupational therapist might need to pay attention more in
these areas for educating caregivers in order to better

help stroke survivors.

Development of the Position in Space Activity Kit for school-aged
in elementary education level, year 1-3

This study was a developmental research aimed at
constructing position in space activity kit for school-aged
children in elementary education level, year 1-3. The
research procedures began with the process of creating
the position in space activity kit. The next phase was
conducted through the expert opinion method. Five
professionals who had expertise in child development
and visual perception examined the content validity of the
position in space activity kit. Comments and suggestions
obtained from experts were used in producing the
position in space activity kit and its manual for the
pilot use. The last phase was the process of pilot use
which studied in 15 students with visual perceptual
problems recruited purposefully from school-aged children i
n elementary education level, year 1-3 of the Anuban

Chiangmai School. Students’ responses and behaviors

Pakapol Pitchawong

Supaporn Chinchai

during using this activity kit were recorded. The results
of this study were the position in space activity
kit for school-aged children in elementary education
level, year 1-3 which demonstrated good content validity
and appropriate use for students at elementary educational
level year 1-3. The position in space activity kit included 3
well-designed and motivating activity sets: Where’s animals?,
Can you discrimination? and Can you see it? ; and the
manual with detailed instructions illustrating the objectives,
descriptions, and materials for each activity, which
made this activity kit easy and fun to use. Therefore,
this activity kit was practical for improving position in
space skills in the elementary student level 1-3 and
could be used as the prototype activity to enhance
the performance of position in space abilities in these

school-aged children.
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Development of the Visual Closure Activity Kit for school-aged
children in elementary education level, year 1-3

This study was a developmental research aimed
at constructing visual closure activity kit for school-aged
children in elementary education level, year 1-3. The
research procedures began with the process of creating
the visual closure activity kit. The next phase was
conducted through the expert opinion method. Five
professionals who had expertise in child development
and visual perception examined the content validity of the
visual closure activity kit. Comments and suggestions
obtained from experts were used in producing the visual
closure activity kit and its manual for the pilot use. The
last phase was the process of pilot use which studied
in 15 students with visual perceptual problems recruited
purposefully from school-aged children in elementary
education level, year 1-3 of the Anuban Chiangmai

School.  Students’ responses and behaviors during u

Laorrat Khamnong

Sarinya Sriphetcharawut
sing this activity kit were recorded. The results of this
study were the visual closure activity kit for school-aged
children in elementary education level, year 1-3 which
demonstrated good content validity and appropriate use
for students at elementary educational level year 1-3.
The visual closure activity kit included 4 well-designed
and motivating activity sets: Finding Animals, Matching
Shadows of Objects, Matching Words, and Matching
Pictures; and the manual with detailed instructions
illustrating the objectives, descriptions, and materials
for each activity, which made this activity kit easy and
fun to use. Therefore, this activity kit was practical for
improving visual closure skills in the elementary student
level 1-3 and could be used as the prototype activity kit
to enhance the performance of visual closure abilities in

these school-aged children.

Development of the Spatial Relation Activity Kit for school-aged
children in elementary education level, year 1-3

This study was a developmental research aimed at
constructing the spatial relation activity kit for school-aged
children in elementary education level, year 1-3. The
research procedures began with the process of developing
the spatial relation activity kit. The next phase was
conducted through the expert opinion method. Five
professionals who had expertise in child development
and visual perception examined the content validity of
the visual closure activity kit. Comments and suggestions
obtained from experts were used in producing the visual
closure activity kit and its manual for the pilot use. The
last phase was the process of pilot use which studied
in 15 students with visual perceptual problems recruited
purposefully from school-aged children in elementary
education level, year 1-8 of the Anuban Chiangmai

School. Students’ responses and behaviors during using

Supakit Tipubon
Sarinya Sriphetcharawut

this activity kit were recorded. The results of this study
were the spatial relation activity kit for school-aged
children in elementary education level, year 1-3 which
demonstrated good content validity and appropriate use
for students at elementary educational level year 1-3.
The visual closure activity kit included 4 well-designed
and motivating activity sets: Pattern Blocks, Pattern
Pegboards, Finding Your Way Home, and Putting Alphabets
in the Blocks; and the manual with detailed instructions
illustrating the objectives, descriptions, and materials
for each activity, which made this activity kit easy and
fun to use. Therefore, this activity kit was practical for
improving visual closure skills in the elementary student
level 1-3 and could be used as the prototype activity kit
to enhance the performance of visual closure abilities in
these school-aged children.
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Time management capability of third year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai University

The purpose of this study was to survey time
manage capability of third year physical therapy students,
Faculty of Associated Medical Science, Chiang Mai
University. The sample in this study consisted of 77
students: 20 males, 56 females and 1 unidentified gender.
The time management questionnaire was used to collect
information of personal data and capability to managing
time with a 5 rating scale. The questionnaire comprised
6 aspects. The results showed that time management
capabilities of third year physical therapy students in overall
and each of six aspects were at the moderate level.
Details are as follows: the analysis of problem related

to time usage (2.99), the formation of goal setting (3.24),

Kanokwan Buranaphatthana

Ubon Pirunsarn
the planning of time usage (3.34), the implementation of
projected plans (3.12), the assessment of time usage
(3.39), the improvement of time usage plan and revision
of wasted time activity (2.89). When considering results in
details, it was found that students had learning problems
resulting from improper use of time, spending time
on unexpected activities and failed to follow the plan.
Students were less likely to consult faculty advisor on
personal goal setting or to review what was learned each
day to prepare for examination. The results of this study
indicate that students should be encouraged to realize
the benefit of time management in order to be a quality

graduate of the society.

Survey of the prevalence of urinary incontinence in women
Tambon YuWa, San Pa Tong District, Chiang Mai Province

This study was to survey the frequency and type of
urinary incontinence in 136 woman aged 25-80 years who
live in Moo 12, Ban Don Ton, Tambon YuWa, San Pa Tong
District, Chiang Mai (with a total 205 female population)
by using survey of urinary incontinence. We collaborated
with 12 public health volunteers who were trained
to use the questionnaire. Data were analyzed using
descriptive statistics. The results found that 43.4% of
population who did the survey had urinary incontinence
problem, which can be categorized as follows: 32.3%

was in premenopausal (aged lower than 45 years), 43.7%

Kamonnut Tijarut
Korakot Hensangvilai
Ubon Pirunsarn

was in menopausal (aged 45-60 years), 52.9% was in
postmenopausal (aged over 60 years). Incontinence can
be divided into stress, urge and mixed incontinence. The
percentages of stress, urge and mixed incontinence were
81.4%, 11.8% and 6.8% respectively. Advancing age and
high body mass index could be the risk factors associ-
ated to urinary incontinence problems. The prevalence of
urinary incontinence among wormen in community is high.
This report would raise a need policy for prevention and

suggestion of pelvic floor muscle exercise to community.
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Effects of four-week 3D aerobic exercise program on increasing the
lower back-leg exibility in the 2"-4™year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai University

The aims of this study were to investigate effects
of 3D aerobic exercise on increasing the lower back-leg
flexibility after four weeks program in the 2”d-4“"year of
physical therapy students, Faculty of Associated Medical
Sciences, Chiang Mai University, and to evaluate general
physical activity among these students. Participants were
27 students (25 males, 2 females). General information
of participants was analyzed using descriptive statistic.

Wilcoxon Signed Ranks Test was calculated for

Kamolrat Jalernsiriwongtana
Araya Yankai

differences between the lower back-leg flexibility before
and after the 3D aerobic exercise program. The results
showed that the participants had significantly increases
in both distance and level of the lower back-leg flexibility
after exercise program (p<0.05). This study suggests
that four-week 3D aerobic exercise program could
provide specific components on skeletal muscles flexibility.
Thereby, this exercise program would be valuable for

student’s health promotion.

The effect of carrying backpack styles on posture in junior

The purpose of this study was to compare
postures between without carrying backpack and during
carrying backpack with two straps and one strap in 30
junior high school students with moderate to severe back
pain using Reedco’s posture score. One way repeated
measures ANOVA and LSD were used for data analyses.

The result showed that there was statistically significant

high school students with back pain

Kannikar Funprom
Nuanlaor Thawinchai

difference between with and without carrying backpack
(F = 45.69, p<0.01) which found that the Reedco’s
posture score during carrying backpack with one strap
was lower than that during carrying backpack with two
straps. Therefore, both types of school bag induced

changes in posture particularly one strap styles.
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Survey for satisfaction of using the pottery hot pack

Hot pack is the most frequently used physical
therapy modalities, due to the heat from hot pack can
promote physiological changes e.g., increase blood
flow, decrease pain and muscle spasm. Most of the
standard hot pack was imported, high cost and required
hydrocollator as a heated resource. These conditions
make the standard hot pack inconvenient for household
usage. Therefore, the pottery hot pack was developed
for its effective management and for household
accessibility. This study aimed to evaluate the satisfaction
of using the pottery hot pack. The survey was done in the

persons with musculoskeletal pain (n = 30). The descriptive

Kesinee Moonoei
Aatit  Paungmali

statistics showed that most of volunteers preferred item
“easy to use” by 4.60 from 5.00 scores, the minimal
score was the item “beautiful” by 3.73 from 5.00 score.
Furthermore, analysis by paired t-test showed that pain
intensity as evaluated by visual analogue scale (VAS)
reduced significantly (p<0.0001). In overall, the pottery hot
pack is satisfy and considerably effective for therapeutic
usage. The highlights of this product are “keep warm for
a long time” and “easy to use”. However, the “beautiful

item” should be developed to meet the user’s satisfaction.

Transversus abdominis muscle thickness change

Transversus abdominis (TrA) is a deep muscle that
provides lumbopelvic stability (LPS). Exercise programs
to improve LPS must be able to stimulate the TrA muscles
function without compensation from other muscles. This
study aimed to compare the change of TrA muscles
thickness in 4 different functional positions. The functional
positions were 1) supine lying with the right leg straight
raising in 45°(F1), 2) quadruped position with the left leg
straight raising parallel to the ground (F2), 3) sitting on a
Swiss ball with hip flexion 45° (F3) and 4) squat standing
with hip flexion 45° (F4). The TrA muscle thickness was
investigated using ultrasound imaging (USI). Thirty-nine
healthy subjects (15 males, 24 females) (mean aged
21.90+0.08 years old) were recruited for the study. The
USI was obtained in the right TrA muscle at rest and during

contracting twice for each position. The measurement

in functional exercises

Kesinee Saleesongsom
Patraporn Sitilertpisan

of the TrA muscles thickness was performed using
Image J program (version 1.46). Repeated measures
ANCOVA was used to analyze difference in thickness of
TrA muscle between exercise positions. The LPS level
and gender were entered as the covariates. The result
showed that the TrA and IO muscle thickness at rest
in the quadruped position was significantly greater than
other positions (p<0.001). The greatest of the TrA and 10
thickness and their contraction ratio were found during
muscle contraction when sitting on a Swiss ball (F3). The
results of this study will be useful information to improve
exercise programs for increasing LPS. However, core
stability exercise during sitting on a Swiss ball should

be performed without compensation of other muscles.
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The relationship between pulse duration and force of quadriceps
contraction stimulating with biphasic pulsed current

Introduction: At present, there are a few
evidence to clarify the optimal pulse duration of
biphasic pulsed current (BPC) for maximize stimulated
muscle force. Furthermore, there was no previous study
determined the relationship between pulse duration and
sub-maximal stimulated muscle force.

Purpose: To study the relationship between
pulse duration and force of quadriceps contraction when
stimulating with constant BPC amplitude.

Method: Thirty healthy volunteers, 18-30 years
old were evaluated the maximum voluntary isometric
contraction (MVIC) of quadriceps. Current amplitude
which produced 20% of MVIC in each subject was
pre-determined. The random order of pulse duration
100, 300, 500, 700 and 900 ps were used. Stimulat-
ing quadriceps force and VAS of stimulating perception
were recorded.

Khajonsak Pongpanit
Jonjin - Ratanapinunchai

Results: Correlation coefficiency between
pulse duration and force of quadriceps contraction
was 0.76. The force of quadriceps contraction were
0.1678+0.1435, 1.5098+2.0580, 3.1995+3.0100,
4.0924+3.4512 and 6.7709+4.7537 kilogram for 100,
300, 500, 700, 900 ps, respectively. Furthermore, the
average level of stimulating perception from minimum to
maximum pulse duration were 0.83+0.91, 2.73+1.72,
4.02+2.15, 4.71+2.26 and 5.86+2.59 centimeters,
respectively.

Conclusion: Pulse duration and force of quadriceps
contraction are positive correlation. Pulse duration at
900 ps produced the maximum force of contraction with
moderate level of VAS. This pulse duration elicited 1.7-40
higher muscle force compared with other pulse duration.
Therefore, BPC of 900 us seems to be the optimal pulse
duration to use in clinic. However, applying this study
should be done in patients to confirm this result.

Correlations between the activities-specic balance condence
scale and physiological prole assessment in the elderly

Falls are a common health problem in the elderly,
which have been demonstrated to be associated with
physiological impairments. Falls often cause fear of falling
in the elderly. Previous studies have demonstrated
relationships of fear of falling and impairments
in some physiological domains. However, there is no
comprehensive study investigating relationships between
balance confidence in doing specific activity and physiological
impairments in the elderly. Thus, the purposes
of this study were to examine the relationships
between Activities-specifics Balance Confidence (ABC)
and Physiological Profile Assessment (PPA) scores in
the Thai elderly. Sixty participants aged 65 years old or
over (mean age = 73.79+6.13 years) were recruited in
the study. Participants completed the ABC questionnaire
and were assessed with the Physiological profile
assessment (PPA). The PPA included vision (contrast

Jirawan Punta

Sureeporn Uthaikhup
sensitivity and depth perception), reaction time (hand
and foot), balance (standing with eye open and closed
on a firm and soft surface, maximal balance range in
anterior and posterior directions, coordinated stability),
proprioception and muscle strength of knee flexors and
extensors. The results revealed that the ABC scores
were weakly correlated with contrast sensitivity, depth
perception, maximal balance range in anterior direction
and coordinate stability (r ranged from 0.29-0.39, p<0.05).
There were no correlations between the ABC scores
and reaction time, muscle strength and proprioception
(p>0.05). The results of this study suggest that balance
and vision deficits are related to fear of falling in the
elderly. This information may be helpful in planning
program to increase person’s confidence in doing daily

activities and reduce dependence in the Thai elderly.
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Time management capability of third year physical
therapy students, Chiang Mai University

The purpose of this study was to survey time manage
capability of second year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai
University. The sample in this study consisted of 84
students: 22males, 62 females. The time management
questionnaire was used to collect data and consisted of
58 items of 6 aspects: the analysis of problem related
to time usage, the formation of goal setting, the
planning of time usage, the implementation of projected
plans, the assessment of time usage, the improvement
of time usage plan and revision of wasted time activity.
Questionnaire has a five-level rating scale (Likert). The
results showed that time management capabilities of
second year physical therapy students for each of six
aspects were at the moderate level. Details are as follows:
the formation of goal setting (3.17), the analysis of
problem related to time usage (3.12), planning of time

Juthaporn Sattayadit

Ubon Pirunsarn
usage (3.12), the implementation of projected plans
(2.98), assessment of time usage (2.89), improvement
of time usage plan and revision of wasted time activity
(2.78). When considering results in details, it was found
that students had the habit of procrastination, difficulty
learning from improper use of time, lacking of daily lesson
review and resulting in short of time to prepare for
examination. Therefore, students should assess themselves
on previous time management capability, then setting
a clear personal goal, and taking advice from mentor
teachers or parents to schedule time management. This
can minimize the time spend for useless activity and
maximize the time doing other things that are useful.
The plan should be followed strictly. The results of this
study showed that students should be educated and
encouraged to recognize the importance of good time
management to benefit themselves, others and society.

Effect of exercise program on increasing knee extensors strength in
the 2"-4" year of physical therapy students, Faculty of Associated
Medical Sciences, Chiang Mai University

The purpose of this study was to evaluate the ef-
fect of the three-dimensional aerobic exercise program on
increasing the physical fitness in term of knee extensors
strength in the 2"°-4" year of physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai
University (n = 24, 2 males, 22 females). Before and after
the exercise program, all volunteers were examined for
knee extensors strength. The results showed that value
of knee extensors strength per body weight interpreted
from the standard norms for Thai people which is divided
into 5 levels in the volunteers before participating in
exercise program were not statistic different. Before
exercise program, most of volunteers were in moderate
level of knee extensors strength (33.30%), followed by
fair, very poor and poor level respectively. After exercise
program, most of volunteers were in poor level of knee
extensors strength (37.50%), followed by moderate, fair,

Jutamas Ruanpang
Araya Yankai
very poor and good level respectively. In addition, by
using the Wilcoxon signed ranks tests to compare
the levels of knee extensors strength before and after
exercise program, it was found that the level of knee
extensors strength was not significant different (o = 0.72).
Data of physical activity questionnaires showed that
volunteers spent most of physical activities in sedentary
lifestyle more than standing and walking activities and
most of volunteers were not engaged in exercise.
Accordance to moderate level of knee extensors strength
measured before exercise program in most volunteers,
continuing exercise program is emphasizing. Future study
should focus on improving specific exercise protocol to
increase knee extensors strength. Also, in-depth analysis
of physical activity factors affecting the knee extensors
strength is needed.
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Transversus abdominis thickness and function between
passed and failed groups in lumbopelvic stability test

The purpose of this study was to compare the
asymmetry and function of transversus abdominis muscle
(TrA) between passed and failed the level 3rd lumbopelic
stability test (LPST). The level 3rd of LPST is the reference
level for healthy people. Thirty healthy females,
mean age of 21.84+0.37 years old were recruited
in study. Subjects were tested LPST and divided into
the passed (n = 13) and failed (n = 17) groups. The
size asymmetry and muscle function of TrA (percentage
change to resting) were assessed by ultrasound imaging
at mid axillary line between 12" rib and iliac crease at
rest and during abdominal drawing-in maneuver (ADIM)
both left and right sides (four images). The TrA muscle

thickness of each image was measured 3 times bylmage

Jutarat Meesungnoen
Patraporn Sitilertpisan

J program and the average was used for analysis. The
study found that size asymmetry of TrA muscles at rest
between the passed and failed groups were not different
(p=0.14). The TrA muscle size asymmetry during ADIM
in the passed group was significantly lesser than the
failed group (p<0.001). In addition, the passed group had
significantly greater percentage change of TrA muscles
function on both sides than the failed group (p<0.001).
These results demonstrated the symmetry of TrA muscle
thickness during contraction and the percentage change
of TrA muscles function associated with the ability to pass
the LPST. This would be useful information for improving

a specific lumbopelvic stability exercise program.

Muscle strength in amphetamine dependence

The purpose of this study was to evaluate physical
fitness in term of muscle strength in amphetamine
dependence at Thanyarak hospital, Chiang Mai. Participants
were 69 males, aged 18-23 years. Leg extension and
hand grip were used for measuring muscle strength.
Data was analyzed by descriptive statistic. The results

showed that mean of leg extension strength per body

Chatcharin Chaiwong
Peanchai Khamwong

weight was1.72+0.95 and mean of hand grip strength
per body weight was 0.66+0.11. The participants had
very low level of legs strength (58%) and very low level
of hand grip strength (40.6%). Therefore, this study
could be useful for the promotion of muscular strength

in amphetamine dependence.
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Prevalence of urinary incontinence in women Tambon
Ban Wan, Hang Dong District, Chiang Mai Province

The purpose of the study was to survey the
frequency and type of urinary incontinence in 62 women
aged 25-80 years old who live in Ban Rai, Moo 1 Tambon
Ban Wan, Hang Dong District, Chiang Mai. Urinary
incontinence condition was measured by using the urinary
incontinence questionnaire. This study was collaborated
with the public volunteers who have knowledge and
well known the population’s health. Data were analyzed
by using descriptive analysis. The results showed that
the average age and body mass index were 53.05+14

years old and 23.34+4.24 kg/m’, respectively. The result

Chompuneck Chantapayoon
Korakot Hensangvilai
Ubon Pirunsan

showed that 30.65% of all subjects were the urinary
incontinence. When classified into types of urinary
incontinence, 22.58% of all subjects were stress urinary
incontinence, 14.52% was mix urinary incontinence,
9.68% was urge urinary incontinence. Most subjects
were menopausal. The results of questionnaire revealed
that most subjects were increasing age and body mass
index and had less knowledge and understanding in
urinary incontinence. Therefore, medical staffs should
concern about the urinary incontinence problem and

promote the prevention of urinary incontinence in woman.

Contraction ratio of deep abdominal muscles during lumbopelvic
stability test in healthy subjects using ultrasound imaging

Transversus abdominis (TrA) is a deegp muscle
that enhances motor control and provides lumbopelvic
stability (LPS). Previous studies have reported that deep
muscles activated prior to the limb movement. However,
there is no report on TrA and internal oblique (IO) muscles
work when increasing difficulty of task in controlling LPS
in a healthy person. Thus the purpose of this study was to
determine the contraction ratio of deep abdominal muscles
(TrA and I0O) during performed lumbopelvic stability test
(LPST) in healthy subjects using ultrasound imaging
(USI). Thirty healthy subjects (15 males and 15 females)
aged 21.83+0.46 years participated. Ultrasound imaging
(USI) was measured at the right side at mid axillary
line between 12" rib and iliac crease. Images were taken

for 2 trials during each level of LPST (7 levels). The

Titikorn  Chunchai
Patraporn  Sitilertpisan

thickness of the TrA muscles was measured by Image
J program. Each image was taken three times and
average used for analysis. Repeated measures ANOVA
was used to analyze ratio of the TrA and IO thickness
in 7 levels of LPST and using LPST as covariate in the
analysis. The results showed that TrA contraction ratio
significantly reduced in level 6 and 7 (p<0.05). However,
IO contraction ratio presented no difference in all the
levels of LPST. In this study, TrA contraction ratio may not
be sufficient to maintain the control of LPS in progressive
difficulty of task during LPST. Moreover, individual ability
of LPST and TrA contraction ratio may be relevant and
it should be considered in further studies to evaluate the

TrA muscle function.

‘296 Medical Technology @ Physical Therapy ® Occupational Therapy® Radiologic Technology




215a1SNATAMSIWNEIBEDIHL

UA 46 aUUR 3 nuenau 2556

The relationship between pulse duration and force of quadriceps
contraction stimulating with monophasic pulsed current

Objectives: To determine the relationship between
pulse duration (100, 300, 500, 700, 900 and 1000 ps)
of monophasic pulsed current and stimulated quadriceps
force and to evaluate the optimal pulse duration
which maximize stimulated quadriceps force when
stimulating with constant amplitude.

Method: Thirty healthy volunteers, 18-30 years
old were evaluated the maximum voluntary isometric
contraction (MVIC) of quadriceps. Current amplitude
which produced 20% of MVIC in each subject was
pre-determined. The random order of pulse duration, that
is 100, 300, 500, 700, 900 and 10300 ps were used.
Stimulated quadriceps force was recorded using a force
transducer and discomfort perception during stimulation

was determined using a visual analog scale (VAS).

Thitima Boonton
Jonjin - Ratanapinunchai

Results: Spearman correlation coefficient (r)
between pulse duration and stimulation force of quadriceps
contraction is equal to 0.76. Each pulse duration
significantly produced different level of stimulated force
(p<0.01). Pulse duration 1000 ps could elicit the highest
force which was 5.37+2.23 kg, and with a highest level
of VAS (5.04+2.22 cm). This VAS score is significantly
different from other pulse duration (p<0.01). However,
the highest VAS is within a moderate level.

Conclusion: The optimal pulse duration to
strengthening muscle contraction is 1000 us because this
value of pulse duration can induce the highest stimulated
force with moderate discomfort perception. However,
there should be further study in clinical trials to confirm

the present studly.

Muscle exibility in the amphetamine dependence

The aims of this study were to evaluate physical
fitness in term of lower back-leg and shoulder girder
flexibility in amphetamine dependence at Thanyarak hospital,
Chiang Mai. Participants were 69 male age 18-29 years.
Each participant was evaluated for flexibility using the
V sit and reach test and shoulder girdle flexibility test.

General information of participants and flexibility were

Nattawadee Wannasiri
Peanchai Khamwong

analyzed using descriptive statistic. The results showed
that the participants had low level of lower back-leg
flexibility and high level of shoulder girder flexibility.
Therefore, an education on lower back-leg flexibility and
appropriate exercise program should be implemented in

amphetamine dependence.
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Awareness about effect of behavior in carrying school bag in
junior high school students, Muang Lamphun

Behavior in carrying school bag is one of the
possible causes of physical changes in children, es-
pecially weight of their school bag. If it weighs more
than 15% of body weight, it will affect posture and
musculoskeletal system such as chin out, backpain etc.
These effects can be prevented by self-awareness. This
study aimed to study awareness regarding behavior in
carrying school bag in junior high school students lived
in Muang District, Lamphun using questionnaire. The
results revealed that from 223 questionnaires (74.3%),
there were 60.1 percent used school bag specified by

their school and most bags were backpack(90.1%).

Caregiver’s

The purpose of this study was to study the
caregiver’s awareness regarding school bags in junior
high school students using questionnaire. Two hundred
and twenty questionnaires were sent back (73.33%).
The results showed that most responses had mean age
of 42.65+8.21 years, were female (68.2%) and had a
relationship as a mother (59.5%), were in high school
level (24.1%) and an employed worker (40.0%). When
asking about types of school bag and carrying behav-
ior, the results revealed that most bags were backpack

required by school (84.1%), they had often seen their child

Thanakorn Koonphaen
Nuanlaor Thawinchai

In addition, the results found that 87.4 percent of
students had backpain from carrying their school backpack.
The results regarding the awareness found that the mean
score of knowledge of appropriate carrying behavior was
5.43+1.73 and 85 percent thought that the impacts of
carrying bag behavior were the most issue that they should
know (4.22+0.72). In conclusion, this study suggested
that back pain might be due to the improper knowledge.
Therefore if students gain more knowledge about
the impact of the carrying behavior, it would prevent

changes of physical body caused by a backpack.

awareness regarding school bags
in junior high school students

Phunyanuch Noknuam,
Nuanlaor Thawinchai

carrying with two straps (48.6%) and detected what they
were carrying (72.3%). However, they did not weigh the
bag (88.2%). The results regarding the awareness were
found that the mean score of knowledge of proper carrying
behavior was 7.85+1.63 and the average score of opinion
regarding carrying behavior was 4.1+3.15 (agree to take
care of their child’s bag). In conclusion, this study showed
that the caregivers had some awareness. However, some
knowledge may be required to prevent problems from

wrong carrying behavior.
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A comparison of the thickness of the lower trapezius muscle between
the dominant and non-dominant arms in healthy subjects

Lower trapezius muscle is a muscle that helps to
increase stability and to control movements of the scapula.
Dysfunctions of the lower trapezius muscle have been
demonstrated to be associated with shoulder and
neck pathologies. Previous studies have demonstrated
differences in the percentage of the lower trapezius muscle
activities between the dominant and non-dominant
arms. However, there is no study of the thickness of
the lower trapezius muscles between the dominant and
non-dominant arm in healthy adults. The purpose of this
study was to compare the thickness of the lower trapezius
muscle between the dominant and non-dominant arms
in healthy subjects at rest and during contraction using
ultrasound imaging. Thirty healthy subjects (mean age
20.17+1.64 years old) were recruited for the study. The

Nipaporn Wannaprom

Sureeporn Uthaikhupt
thickness of the lower trapezius muscles of the dominant
and non-dominant arms was measured by ultrasound
imaging at the level of T8, two times on each side under
two conditions: at rest and submaximal contraction. The
thickness of the lower trapezius muscle of each image
was measured three times by Image J software. The
results showed that the lower trapezius muscle of the
dominant arm was significantly thicker than that of the
non-dominant arm in both conditions at rest and during
contraction (p<0.001). The results of this study suggest
that arm dominance has an effect on the thickness of
the lower trapezius muscle. This should be taken into
consideration in future research determining the lower
trapezius muscle.

Effect of exercise program on increasing the cardiovascular endurance
performance of the 2" 4" year physical therapy students, Faculty of
Associated Medical Sciences, Chiang Mai University

The purpose of this study was to evaluate the
effect of the three-dimensional aerobic exercise program
on increasing the physical fitness in term of cardiovascular
endurance in the 2™ -4" year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai
University (n = 26, 2 males, 24 females). Before and after
the exercise program, all volunteers were examined for
an average maximum oxygen consumption (\/O2 max),
then the average VO2 max were interpreted as the level
of physical fitness in term of cardiovascular endurance,
which ranged in five levels. The questionnaires were
also used to evaluate volunteers’ physical activity. By
comparing the average VO2 max before and after the
exercise program, it was found that there were statistic
differences in the average VO2 max of all volunteers, of
all males and all females (p<0.05). Moreover, volunteers
were in different levels of cardiovascular endurance
between before and after the exercise program. Before
exercise program, most of volunteers were in moderate
level of cardiovascular endurance, followed by fair and

Nilawan Romlamduan
Araya Yankai

good levels, respectively. After exercise programs, most
of volunteers were in moderate level of cardiovascular
endurance, followed by fair and good, fair and very good
levels, respectively. In addition, when compared the levels
of cardiovascular endurance before and after exercise
program, it was found that the level of cardiovascular
endurance increased after exercise program significantly
(p<0.05). Data of physical activity questionnaires showed
that volunteers spent most of physical activities in sed-
entary lifestyle more than standing and walking activities.
Most volunteers were not engaged in exercise which
resulted in having the moderate level of cardiovascular
endurance at before participation in the three-dimensional
aerobic exercise program. This study concludes that
continuing three-dimensional aerobic exercise program
should be promoted in volunteers and other students.
Moreover, this study suggests that in-depth analysis of
correlation between physical activity and its effects on
the level of maximum oxygen consumption is needed.
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Opinions of freshmen on cheer meeting activity

Cheer meeting activity is one of many activities
held for freshmen by various institutes to teach freshmen
to sing university and faculty songs. Cheer meeting and
freshmen welcome activities are issues in the current
debate of theirs appropriateness. The aim of this study was
to explore the opinions of first year Associated Medical
Sciences students on cheer meeting activity using two
types of questionnaires. Open-ended questionnaire was

used to survey singing activity, recreational activity and

Pongpichet Saktananurak
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discipline activity. Close-ended questionnaire was used to
assess overall satisfaction of cheer meeting. The results
showed that cheer meeting was an activity which
promotes teachers and seniors respect and strengthen
student unity. Freshmen were encouraged to dress
according to the university regulations. However, cheer
meeting activity would affect both mental and physical

health such as stress, anxiety, muscle aches and fatigue.

Body composition in the amphetamine dependence

The aim of study was to investigate the body
composition of Amphetamine dependence. Participants
were 69 males aged 18-29 years. Each participant was
tested by using the body composition analyzer (Inbody
220) for determining weight, body mass index, percent
body fat and skeletal muscle mass. Descriptive statistics
was used to explain the general information and body
composition. The result shows the participants have
body composition below the standard level. This mean

the average body mass index is 23.20+3.82 kg/m’, in

Pornrat  Siraloetmukul
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other words comparing with standard average they were
in line for overweight, percent body fat is 19.03+6.63%,
determining that the physical fitness was very low and
skeletal muscle mass was 29.21+3.87 kg, indicating that
the physical fitness was the same as percent body fat.
Thereby amphetamine dependence ought to educate
their body compositions that have changed. Moreover
they should involve in appropriate exercise in the order

to rehabilitate their body composition.
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Correlation between functional mobility and falls in older adults

Older adults often fall while performing functional
movements especially during walking or changing
positions. These functional movements such as sit to
stand, walking, turning, stairs ascent and decent are
basic movements required for independent living. Thus,
they cannot avoid. Therefore, this study aimed to
determine the correlation between functional mobility and
falls in older adults. Five functional mobility tests including
the ability to walk and change position (Timed Up and
Go test: TUG), to stand on one foot (Single Leg Stand
Test: SLST), to change from sitting to standing (Sit-to-
Stand with five repetitions test: STS-5), to step up-down
(Alternate Step Test: AST) and to walk for a distance
of 10 meters (Timed 10-Meter Walk Test: 10-MWT)
were correlated with the number of falls. Ninety-nine
older adults aged 65 years and over participated.
Pearson Product Moment Correlation was conducted
to determine the correlation between functional mobility
and number of falls. To control for possible confounding

Patthanachai Wongsabut
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factors, gender, age and number of medications were
used as covariates. Results showed that the functional
mobility tests positively correlated with number of falls
were TUG (r = 0.298, p=0.01), AST (r = 0.214, p = 0.04)
and 10-MWT (r = 0.378, p = 0.01), all of which were
significantly correlated at a low level. STS-5 and SLST
were not correlated with number of falls. In conclusion,
the ability to walk for a distance of 10 meters (10-MWT),
the ability to walk and change position (TUG) and the
ability to step up-down (AST) are related to the number of
falls in older adults. The highest correlation was observed
for 10-MWT. Therefore, 10-MWT can be evaluated in
the clinic to gain baseline information about the ability to
walk in older adults. It also can be used to monitor falls
as well as to evaluate changes after receiving balance
and gait related exercise programs. However, a weak
relationship between 10-MWT and falls indicates that
other factors are also associated with falls in older adults.

Effects of standard hot pack application on electrical stimulation

The purpose of this study was to examine the
effect of hot pack between pre- and post-applications
on the electrical sensory threshold, motor threshold
and electrical pain threshold in normal subjects. There
were thirty subjects (15 males and 15 females) with
an average age of 21.4+0.81 years. All subjects were
randomly applied the hot pack over either left or right
rectus femoris muscle. Outcome measures were

electrical sensory threshold, minimal contraction, sub

threshold in normal subjects

Phirachporn Sungpankhao
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maximal contraction and electrical pain threshold for
pre- and post-applications. The results demonstrated
that the electrical sensory threshold increased significantly
(p<0.05), the motor threshold (minimal contraction, sub
maximal. contraction) demonstrated no change (0>0.05),
and the electrical pain threshold decreased significantly
(p<0.05). In conclusion, hot pack application has effect
on the electrical sensory threshold and electrical pain

threshold, but no effects on motor threshold.
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Comparisons of performance on functional
tests between faller and non-faller elderly

This study aimed to compare performance
on functional tests between faller and non-faller elderly
by evaluating their ability to move and change position
(Timed Up and Go test: TUG), to stand on one foot
(Single Leg Stand Test: SLST), to change from sitting
to standing (Sit-to-Stand with five repetitions test:
STS-5), to step up-down (Alternate Step Test: AST) and
to walk for a distance of 10 meters (Timed 10-Meter
Walk Test: 10-MWT). Sixty volunteer elderlies aged
65 years and over (30 persons with no history of falls
and 30 persons with history of two or more falls in the
past one year) participated. Independent student t-test
was conducted to compare mean values between the
two groups. Results showed that the TUG and 10-

MWT were significantly different between the faller and

Pianghatai Wanchai
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non-faller groups. Specifically, the faller group spent
longer time to perform TUG test (12.09+2.93 sec-
onds) than the non-faller group (10.68+1.97 seconds);
p=0.034 and longer time to perform 10-MWT (6.99+3.14
seconds) than the non-faller group (5.63+1.08 seconds);
p = 0.031. There were no significant differences between
the two groups on other functional tests (p>0.05). This
study can be concluded that performance on TUG and
10-MWT were significantly poorer for elderly with history
of falls as compared to those without history of falls
while performance on SLST, STS-5 and AST were not
different between the two groups. Therefore, TUG and
10-MWT may be used to discriminate elderly fallers from

non-fallers and to assess the risk of falls in the elderly.

Time management capability of the first year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai University

The purpose of this study was to survey time
manage capability of first year physical therapy students,
Faculty of Associated Medical Sciences, Chiang Mai
University. The sample in this study consisted of 73
students: 14 males, 59 females. The time management
questionnaire was used to collect information of personal
data and capability to managing time with a 5 rating
scale. The questionnaire comprised 6 aspects. The
results showed that time management capabilities of
first year physical therapy students in overall and each
of the six aspects were at the moderate level. Details

are as follows: planning of time usage (3.24), analysis of

Panupong Srimuedee
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problem related to time usage (3.283), formation of goal
setting (3.20), implementation of projected plans (3.05),
assessment of time usage (2.96), improvement of time
usage plan and revision of wasted time activity (2.90).
Moreover, results showed that students had learning
problems resulting from improper use of time. Students
were unable to complete the class material revision
prior to the examination, unable to manage the time for
exercise. They believed that goal achievement required
enormous energy devotement. Finally, students did not
make a daily review of what they have learned to prepare

for the examination.
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A comparison of size of the lower trapezius muscle between

Lower trapezius muscle is an important mus-
cle that helps to control movements of the scapula.
Ultrasound is commonly used to measure muscle size.
However, there have been no previous studies of gender
differences in the lower trapezius muscle size measured
by ultrasound imaging. The aim of this study was to
compare the thickness of the lower trapezius muscle
between male and female subjects using ultrasound
imaging. Thirty healthy subjects (15 males mean age
20.73+1.91 years and 15 females mean age 19.80+1.27
years) were recruited into the study. The lower trapezius
muscle thickness was measured at the level of T8 on the

dominant arm under two conditions: at rest and during

healthy male and female subjects

Panuwat Kummaung
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submaximal contraction. Each condition was performed
two times. The thickness of the lower trapezius muscle
of each image was measured three times by imaging
analysis software. The results demonstrated that the
lower trapezius muscle in male subjects was significantly
thicker than that in female subjects both at rest and
during submaximal contraction after controlling for body
mass index (p<0.05). The results of this study indicate
that gender has an influence on the size of the lower
trapezius muscle. Thus, gender factor should be taken
into account in future research conducted to investigate

lower trapezius muscles.

Survey of the prevalence of urinary incontinence in women Tambon
Nong Hoi, Muang District, Chiang Mai Province

The aim of this study was to determine the
prevalence and types of urinary incontinence in women
aged between 25-80 years old, Tambon Nong Hoi, Muang
District, Chiang Mai Province. The research tool was the
questionnaires. There were 233 female respondents.
However, there were 164 questionnaires which were
completed by them. We collaborated with 20 public
health care volunteers who have previous experience in
this area. The study found that the women with a mean
age of 46.37+1.30 years old. It showed that 31.5% of

the respondents had urinary incontinence. There were

Mallika Apinyametakul
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about 67.60% that commonly had urinary incontinence
after they had a menopause. According to the type of
urinary incontinence, 74.51% of the respondents were
stress urinary incontinence, 9.8% were urge urinary
incontinence, and 15.69% were mixed urinary incontinence.
The prevalence had been increased according to the
age and the body mass index (BMI). Therefore, it was
confirmed that a large amount of women had urinary
incontinence. To prevent urinary incontinence, education
and promotion on pelvic floor exercise should be

emphasized to the community.
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Relationship between gait speed and quality of life of elderly people

Gait speed is considered as the human’s 6th
vital sign. Walking can be used as an indicator of health
status. Declined gait speed has been associated with
an increased risk of falls. Loss of the ability to walk
is one factor indicating the dependence in performing
daily activities which is related to quality of life. The aim
of this study was to determine the relationship between
gait speed and quality of life of the elderly. Gait speed
was assessed using Ten-Meter Walk Test (10-MWT)
and quality of life was assessed using SF 36. Sixty-six
elderly persons aged 65 years and over participated.
Pearson Product Moment Correlation was conducted to
determine the relationship between 10-MWT and SF 36.
Results showed that both comfortable and maximum gait
speed were significantly correlated with the total score of
SF 36 (r = 0.303, p = 0.016; and r = 0.384, p = 0.002,
respectively). Dimensional analyses of SF-36 and gait

Rodjaret Peeraban,
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speed showed that both comfortable and maximum gait
speed were significantly correlated with role limitations
due to physical problem (r = 0.249, p = 0.049; and
r=0.284, p = 0.024), bodily pain (r = 0.278, p = 0.027;
and r = 0.352, p = 0.005), and general health perception
(r =0.282, p = 0.025; and r = 0.348, p = 0.005).
The vitality dimension was correlated with maximum
(r = 0.345, p = 0.006) but not comfortable gait speed.
All correlation coefficients showed weak relationship,
indicating the contributions of other factors on quality of
life. In conclusion, gait speed is correlated with quality of
life. Slow walking speed is correlated with poor quality
of life while fast walking speed is correlated with good
quality of life. Therefore, walking ability especially walking
speed should be included in an exercise protocol or
health promotion program for elderly.

Effects of electrode position and carrier frequency of interferential
current on stimulated quadriceps force

Introduction: At present there is no research
evidence to inform the optimal electrode position and
carrier frequency of interferential current (IFC) that
appropriate for muscle stimulation. Purpose: To compare
effects of electrode position (crossed vs. parallel current
path) and carrier frequency (2500 vs. 4000 Hz) of IFC
on stimulated quadriceps force. Method: Thirty healthy
volunteer subjects of both genders (mean age 20.67 +
1.45 years old) were recruited for the study. The maximal
amplitude of IFC was pre-determined for each subject
using the carrier frequency of 2500 Hz. Four protocols
of stimulation (2500 cross, 2500 parallel, 4000 cross,
4000 parallel) were used. Each subject was exposed to
all protocols in a randomly allocated order. The peak
torque of quadriceps were recorded using the POWER
LAB 4/20 ADI.
discomfort related to the current using visual analog scale

In addition, each individual reported

(VAS). Results: Significantly greater force of knee extensors
was demonstrated when using a 2500 Hz carrier
frequency versus 4000 Hz in both electrode positions,

Visuta Chaloeichon
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that is, cross (11.19+5.42 vs 1.09+1.50 kg, p<0.01) and
parallel (10.95+6.03vs 1.16+1.08 kg, p<0.01). However,
electrode position (cross or parallel) had no significant
difference of knee extensors torque when using both
carrier frequencies, that is, 2500 Hz (11.19+£5.42 vs
10.95+6.08 kg, p<0.673) and 4000 Hz (1.09+1.50 vs
1.16+1.08 kg, p<0.934). Nevertheless, carrier frequency
2500 Hz is more uncomfortable than carrier frequency
4000 Hz. Mean VAS of carrier frequency 2500 Hz (cross
= 6.19+2.41and parallel =6.64+1.96 cm.) is significantly
higher than carrier frequency 4000 Hz (cross = 2.73+1.59
and parallel =2.52+1.58 cm.). Conclusion: The carrier
frequency 2500 Hz of IFC is viable frequency options for
eliciting muscle force. Even though carrier frequency of
2500 Hz is perceived as more uncomfortable than carrier
frequency 4000 Hz, those feeling is considered to be
in an average level since it doesn’t make any aches or
pains. However, further study in patients is suggested
to confirm the results of the present study.
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Equation for predicting normal scapular
position in sample group 12-20 years old

Scapular position is importance to shoulder
movement and mechanism of injury. Scapular bone
was connected with the thoracic by muscles. There
was a few evidence to support the distance between
scapula and thoracic spine. Since the scapular posi-
tion are based on individual body size and stature,
therefore using the defined distance may restrict its
used in clinic. The aim of this study was to investigate
the value of scapular position using the Kibler clinical
method, which is the superior Kibler (SK) and the inferior
Kibler (IK) in volunteer aged between 12-20 years with
normal shoulder joints. The measured variables in this
study were weight, height, body mass index (BMI),
length of dominant arm (DA) and non-dominant arm
(NDA).
arm (DSK, DIK) and the non-dominant arm (NDSK,

Measurement of SK and IK of the dominant

Reliability of distance predicted

The study of equations used internal factors
including weight, height, body mass index (BMI), dominant
arm, shoulder width, chest width, dominant arm length
and non-dominant arm length to predict distance of
scapular position and thoracic spine. Thus, the purpose of
this study was to evaluate scapular position and thoracic
spine in horizontal plane between equations and real
measurements. There were 30 subjects (16 males, 14
females) aged range 12-20 years with normal shoulder

joints. All parameters; dominant Superior Kibler (DSK),

Jinnicha Wongthip
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NDIK) were performed using a Palpation Meter (PALM®)
while subjects stand with hands on hips. There are 456
subjects (males 226, females 230, right arm dominant
435 and left arm dominant 21). For overall subjects,
the average weight was 54.8 kg., height was 164.1 cm.
and BMI was 20.34 kg/m’. Mean SW, CW, DA, NDA,
DSK, NDSK, DIK and NDIK from total 456 subjects were
39.0, 27.8, 75.9, 75.8, 6.4, 6.2, 7.6, 7.2 cm, respectively.

Furthermore, the parameters affected prediction of
DSK and NDSK were gender, age, weight, height,
shoulder width and chest width, whereas parameters
affected prediction of DIK and NDIK were gender, age,
weight, height and chest width. The equation from this
study can predict about 40%. The presented results
may be used as a guideline for exercise prescription to
facilitate appropriate muscle co-activation and scapular

position to reduce the risk of injury.

equations of scapular position and
thoracic spine in horizontal plane

Sothida Nantakool
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non-dominant Superior Kibler (NDSK), dominant Inferior
Kibler (DIK), non-dominant Inferior kibler (NDIK) were
measured by Palpation Meter with Kibler clinical method.
All parameters from calculation and real measurement
were compared by Paired samples t-test statistically. The
results found that there were no significant differences
of all DSK, NDSK, DIK, NDIK (p>0.05) between both
methods. Thus, the equations can be used to predict
distance between scapular position and thoracic spine

in subjects aged range 12-20 years.
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Long-term effectiveness of weight hot pack on tissue blood

The purpose of this study was to evaluate an
effectiveness of the weight hot pack, which was developed
from homemade hot pack that consisted of pottery and
sand. This study evaluated tissue blood flow and pressure
pain threshold from pre- to post-applications. Volunteers
with latent trigger points on both upper trapezius
were studied. Twenty volunteers (10 males and 10
females), mean age of 22.15+1.04 years old were
randomized in to the treatment condition (heated hot
pack) and control condition (unheated hot pack). The
trigger points of upper trapezius muscle were applied

with the conditional hot pack for 20 minutes. Tissue

flow and pressure pain threshold

Adisak Phisapan
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blood flow and pressure pain threshold were evaluated
from pre- to post-applications at 0, 15, and 60 minutes.
Wilcoxon Signed Ranks test showed that the heated
condition increased tissue blood flow and pressure pain
threshold significantly greater than that of the unheated
condition (p<0.001), and the effects were sustained for
at least 60 minutes post-application. In conclusion, this
study shows that application of weight hot pack can
promote tissue blood flow and reduce pain intensity
over the trigger point area for at least 60 minutes after

application.

Cardiovascular endurance in amphetamine dependence

The purpose of this study was to evaluate the
physical fitness in term of cardiovascular endurance
in amphetamine dependence at Thanyarak hospital,
Chiang Mai. Participants were 66 males, aged 18-29
years. Queen’s College step test was used to estimate
maximum oxygen consumption (VOZmax) in participants.

General information of participants and maximum oxygen

Sofia Saleah
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consumption (VOZmax) were analyzed using descriptive
statistic. The results showed that the participants had
average of maximum oxygen consumption (VOzmax)
which was 50.49+6.47 ml.kg'.min", comparing with
standard value of ACSM. Therefore, an appropriate
exercise program should be implemented to amphetamine

dependent to improve cardiovascular endurance.
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The radiographic grid is a device, which used
to absorb the scatter rays in order to improve image
quality. On the other hand, a grid cutoff from misalign-
ment can result in an under exposed image. So, the
patient must take another radiograph and receive more
radiation. The alignment of the grid can be detected with
grid alignment test tool. The standard grid alignment test
tool can detect only in a range of 4 inch of the grid and
must be moved to the other areas of grid for detecting
the misalignment that is out of range which can give a
false result. Furthermore there is no scale to measure
if the grid center might be moved to sideways of the
grid. Saundok Grid Alignment Test Tool is designed and
constructed. It divided into 2 parts: The first part is made
from lead and has 7 holes with the sliding cover in each
hole for exposing radiation on the difference areas of
grid lines for the length of 6 inch. The second part is

UA 46 aUUR 3 nuenau 2556

Saundok grid alignment test tool

Tepratee Panomroengsuk
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the sliding scale showing the distance which grid center
moves to sideways on the radiograph. These two parts
are locked together. The device has a size of 8.5x18 cm
and weight of 0.5 kilogram. The constructed tool and the
standard one are used to measure the grid alignment of
20 grids. The results show the optical density difference
between the radiographs of both test tools, in the
same position of the grid, being no more than +0.10D.
All of the grid alignment tests from both tools are in
good agreement; only 5 grids have the good alignment.
The result of satisfaction from the figure and the use of
both devices by 44 fourth year radiologic technology
students, they were satisfied in figure and using of the
constructed tool more than the standard test tool in the
highest level all criteria. Therefore, the constructed test

tool is appropriate to use.

Creating the webpage for education about quality of radiograph

Nowadays, the Internet is an intermediary that
has been defined broadly because of its easy access,
whether in the fields of research information or entertain-
ment. Anyone can use it to study by themselves. This is
why the researcher interested in creating a webpage to
disseminate information on quality of radiograph, which
is a basic knowledge to obtain from diagnostic image
quality. Compositions of these web pages are all about
the elements of radiographic quality such as density,
contrast, sharpness, distortion. Also, including the others
factors that have affected to it. Furthermore, animated
image contents can help the reader to understand the
context of the web easier and allows them to re-read the
web as much as they need. The methods were divided
into 4 steps. The first step was the collecting of the
contents of quality of radiograph from text, document
and website. The second step was the creation and

Pimwalun  Junlachetsophon
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decoration of the webpage using Adobe Dreamweaver
CS4 and helping accessory programs. The third step was
the evaluation of knowledge from studying the webpage
and the satisfactory of the outcome of this webpage
by 30 fourth year radiologic technology students. The
last step was to upload the webpage on a website
after it passed all the criteria. The study shows that the
assessment passed the criterion, the post-test average
score (18.10) is more than the pre-test average score
(11.87) with statistical significance (p<0.05). Efficiency is
90.50:93.33 (post-test average score is 90.50%, amount
of assessor who passing post-test is 93.33%) and
passes the standard criteria 80:80 which is classified as
in good efficiency. Satisfaction of this media is found to
be very good in all aspect. Therefore, these web pages
are available to upload to the internet.
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Design and construction of an education
model of focused radiographic grid

In order to use a gird properly, it must be
studied. The grid is not transparent therefore it is hard
to study the grid structure and alignment. To remedy
this problem, the author created an education model of
focused radiographic grid. It had 2 components: Firstly,
focused grid that had the grid lines made from balsa
wood and air gap between them. Secondly, a structural
model of education equipment from Miss Kanitha
Kamplian’s term paper, the design and construction of
an education model of parallel radiographic grid. The
evaluation from using this model by 4" year radiologic

technology students; they gain the knowledge, understand

Luckika Pantiya
Jittiporn - Kianprasit

and able to use the radiographic grid properly. The
score after studying (18.5 points) is more than score
before studying (12.27 points) with statistical significant
(o< 0.05). The efficiency of this is 92.50:93.33, which
represent the total average of score after studying was
92.5% and the numbers of student who passed the test
every criteria is 93.33%. It showed that the model has
passed the efficiency standard 80:80 and evaluated in
good level. Satisfaction of the device features was found
to be very good in all aspect. Therefore, this model can
be used as teaching aid in the parallel radiographic grid

subject.

Circular AEC density control function test tool

The Automatic Exposure Control (AEC) system
used in radiographic unit to regulate density on the
radiograph, it helps to reduce film repeating and over
exposure of the patient. AEC has 11 density scale (-5
to +5). It changes the radiation exposure of 15-30 %
for each selection or according to the specification of
radiographic unit. The system is tested with the tool by
moving the splits film and the film cassette. These reasons
result in difficult and wasting of time on the testing.
The author designed and constructed this tool to test
AEC density control function of the radiographic unit. It
is divided into two parts, a base plat and an exposure
rotated circular plate. The base is made from stainless
steel with the size of 23.2x28.2x1.3 cm, weight of 0.8
kg and above 8 cm from the center of the base along
the side has a pivot of 11 sector holes with locks to an
exposure rotated circular plate. The exposure rotated

circular plate has a 1 sector hole for an exposure area

for conventional x-ray equipment

Anyamanee Wongsafu

Jittiporn - Kianprasit

Kietpong Jirapong
and 11 slots around the plate for locking. It is made from
lead and stainless steel in order to be radiopaque and
having a stable structure. The constructed tool and the
Sasipa’s one are used to test the density control of the
AEC system. The results show that the optical density
differences between the radiographs of both tools have
the same level of density, being no more than +0.10D.
The result of satisfaction from the figure and the use
of both tools by 25 fourth year radiologic technology
students, they were satisfied in the figure and the use
of the constructed tool more than Sasipa’s one in the
highest level of all criterias because of how convenient
to test, to store, ease of use, and reducing setting up
time. In addition, locking of exposure rotated circular
plate can reduce the problem that the lead sheet covering
the exposure area. Therefore, the constructed tool is

appropriate to use.
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* Handy cobas® 4800 software
* Results can be customized

cobas x 480 Instrument cobas z 480 Analyzer
© 2009 Roche Molecular Systems, Inc. All rights reserved.
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18th Floor, Rasa Tower 1
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Tel: +662 791 2200

Fax: +662 937 0850
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