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Editorial

This summer is one of the hottest summers for Thailand. The climate changes affect not only Thailand but countries

around the globe. We have seen severe weather changes, floods, snow storms, and earthquake in so many areas

in the passing year.

We should rethink how we could help to minimize the changes for a better and beautiful country, a country with
clean air without pollution for the future generation. There are many factors as we know that make Thailand become
a less favorable country to live in: pollution from burning and cutting trees in the northern part of Thailand, which
also reduce river sources; pollution in the big cities due to smoke from cars and heavy machinery; greenhouse effect
from manufactories; increasing trash and waste products and high levels of carbon in the atmosphere. It has been
observed that the majority of Thais do not pay much attention to the problem and do not think that their daily activities

have the effects on a national scale.

It is time for us, 70 million people, to think about how to stop or change our behavior that worsens the situation.
Behavior changes when turned into habits will be good examples for the younger generations. It is not too late to

think beyond yourselves or your families and to think for others and for the country.

The good news is the Bull Chiang Mai Assoc Med Sci has fully met the ASEAN CITATION INDEX or ACI standards.
That means your papers will reach the groups of academics and professions in all ASEAN countries. This success
demonstrates our will to improve our professions in the areas of Medical Technology, Radiological Technology,
Physical Therapy and Occupational Therapy. We will continue to improve our professions to show what we can

contribute to society.

You are invited to send an article for publication in this magazine. You can send your paper online only at
http://journal.ams.cmu.ac.th/index.php/j/index. If needed, we are glad to tell you that we have a team to help you

write the article step by step.

Final note, this issue is full of new and interesting articles for all academics and professions in the four areas.

Till we meet again in September 2016.

Associate Prof. Dr. Preeyanat Vongchan
Editor
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Concepts of quality of life
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Concept of quality of life (QOL) has become a common indicator for evaluating the effectiveness of treatment and
how well clients achieve their treatment goals. However, quality of life has been explained in different ways depended
on concept the therapists use. This article presented concepts of QOL used among medical professions in their
practices. Moreover, classification of QOL assessments was presented in this article, especially the variety of
questionnaires for appropriate and trustable assessment. The application of the concept for occupational therapist
for clinical practice was summarized in the last section of this article.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 171-184. Doi: 10.14456/jams.2016.27
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4.3 Global concept approach
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“ﬁlﬁﬂﬂ’j’] International Classification of Functioning,
Disability and Health: ICF* fi#nsaudnsds ICF wllu
ﬂﬁﬂszl,ﬁuqmmw%ﬁmlu;gﬂ’sﬂﬂéjw@mS] T NIBUWNAAT
Walwnlag Post uaz Noreau?' (Figure 2) G9uszidinsze

= Aa A Aa 4' @
anuianalaludia nie quandia fiszviaunaan
lutwasesddsznauduguniwaunsaud9ds ICF Taamd
WanIznudagmnIndiavasyaaaiiiadanudyniluy

weayaInlsznauved ICF

Health status/ Disease
Body function
[P E—— Activities - Participation
Body Structure
Muschs Strength Basic and Work
Instrumental Acthvity
Sansory Tunction of Daily Living Laisuira
Pain Percelved of health status, Stress, Satistacton with
social
5 tici Satisfaction with ical condition
pasticity action physical o pa tion
||
Well-being
CQuality of life
Parsonal factors such 1.8acial anvironmenis
as gandar, age albc.
2. Physical environments

Figure 2 Comparison between QOL and ICF concepts: Adapted from: Post M & Noreau L. Quality of life after spinal cord injury. J Neurol Rehabil.

2005; 29(3):139-46.

4.4 Meta-theory approach
a A ' aAa J v 6
anuunAaTe aumwiinLsnaudiwneasdilsznay
WULIAQWEY (objective domain) WazLuUIANFY
(subjective domain) udazadAlsznavitadudas
(aspects) \Juiugunddny Uagiu sunnseuAainsnny

Qmww%ﬁmmuﬁdw “metatheory’ Liasnluusiazadsisznay
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. A Yo, o ad a
(domain) #Ia 1Ua3utias (aspect) Imﬂqwgammaﬁmm

dl ' Aaa [l a v =
wazifairgmnindiaiisunsnefunslalasldngu]
lowsannuiden drednsvasmadu “meta-theory” 89
amawdialdunnTauuwifafiiiunda “Integrative

. . , 4 o
Quality-of-Life meta-theory: 1QL FInam lag Ventegodt
wazate® (Figure 3)
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Suhjective Domain

Aspects

1. Immediate self-expenenced well-being
2_Satisfaction

Aspects

3. Happiness

4_Fulfilmentof needs

5. Experience of objective tempormal
domaing

6. Expenence of objectve spatal domains
7. Expression of life's potential
&_Objective factors

Figure 3 Concept of “Integrative Quality-of-Life meta-theory: IQL”: Adapted from: Ventegodt S, Hilden J, J. M. Measuring the Quality of Life I: A
methodological framework. Scientifi World Journal. 2003; 13(3): 950-61.

mﬂgﬂﬁl 3 wnlean niaufa QL Tuusazasdilsznay
(domain) wasiesudan (aspects) 1898961/52NOUAIY
sansnasinslasldnguaneg Afuados 15w objective
factor 81813N0TUIAILNOBVEI Maslow Tuamedl
expression of self I%ﬂqwf]"‘ua\‘l self-efficacy, self-empowerment
wae self-esteem?® asuny'le

2 o | a a
aﬂ‘lﬁu\‘i(ﬂ’.}aU’N“IJE’NTTEE]‘ULL%’Jﬂ@an’]W%’J@ILLUU

2 4
N

meta-theory laliA nauumIAafianalas Ferrans
' . . . A '
13N “Quality of Life Index: QLI (Figure 4) 3Ly
6 Aa v A 6
asAUsznavvasgmwiiadu 4 dufe asdusznaun
FUMWMBLAzAMATANInWMILEnaufianTIn asdLlnay
nagznnialanazannuifa aniuenaaIsgiuag
f0U UaTATALAN TidasRnTannimuanuianalauas

AMNEIADIBIALTZNLHDELARUNI BN

4. energy (fatigue)

5. ability to take care of
yourself without help

6. control over life

7. chances for living as
long as you would like

11. sex life

16. ability to take care of
family responsabilities

17. usefulness to others

18.worries

25. things for fun

than your family
19. neighborhood
20. home
21/22. job/not having a job
23. education

24 financial needs

* items 21 and 22 are

mutually excluding

personal goals

HEALTH AND SOCIAL AND PSYCHOLOGICAL/ FAMILY
FUNCTIONING ECONOMICAL SPIRITUAL (5 items)
(13 items) (8 items®) (7 items)
1. health 13. friends 27. peace of mind 8. family health
2. health carc 15. emotional support 28. faith in God 9. children
3. pain from people other 29. achievement of 10. family happiness

12. spouse, lover,

30. happiness in general or partner

31. life satisfaction in general 14. emotional support
32. personal appearance from family

33. self

26. chances for a happy future

Figure 4 “Quality of Life Index: QLI” and its domains: From: Ferrans CE. Development of a conceptual model of quality of life. Schol Inquiry
Nurs Pract. 1996; 10(3): 293-304.
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5. Happiness/Affect
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6. Natural capacity
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Uaz3@WaE (subjective measurement)
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of life (HRQOL)
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HRQOL questionnaire)
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of life)
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Background: Quality of life and perceived health status are common indicators of outcome measurement among
occupational therapist. However, the complexity of these two concepts and their relationships resulted in
misunderstanding to use for outcome measurement among health professions. Therefore, identifying of the concept

and choosing an appropriate tool for evaluation are necessary.

Objective: The purposes of this study were to examine the levels and correlations between quality of life and

perceived health status among thirty people with spinal cord injury living in their communities.

Material and methods: Two self-administrative questionnaires: WHOQOL-BREF: Thai version, and SF-36 V2: Thai version,

had been used to measure quality of life and perceived health status among 30 participants.

Result: Scores of WHOQOL-Brief: Thai version can be classified as average (85.03+9.86) compared to Thais’ norms
and other studies among people with spinal cord injury in Thailand. The SF-36 V2: Thai version score was lower
than Thais’ norms in physical component summary score (PCS) while the score of mental component summary
score (MCS) was in the same level compared to Thais’ norms. The result also showed the statistical significance

of correlation between SF-36 and WHOQOL-BREF, except general health (GF) of SF-36 subcomponent.

Conclusion: The result showed a foundation and hierarchal order of perceived heath status that were effect on
a level of quality of life among people with spinal cord injury. The coping strategies with physical problems and
participation also affected quality of life among participants although their physical conditions had been limited by
disability status.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 185-196. Doi: 10.14456/jams.2016.26

Keywords: WHOQOL-BREF: Thai version, SF-36 V2: Thai version, spinal cord injury
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Figure 1. Comparison between concept of quality of life and ICF (Adapted from: Post M & Noreau L. Quality of life after spinal cord injury.

J Neurol Rehabil. 2005; 29(3):139-146.)
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Table 1 General demographic information (n=30).

Wuaean LLaﬁI@ e P RIS A AN OX)

NANISANE

9T 1 LLamiagaﬁugmmuqﬂﬂamadmjm""aaai’m
dwam 30 e wuh naudethaduweme 21 Mg wemd)e
9 Y ﬁmqmﬁ'y 41.27+11.25 9 szpznaf g UmIasy
\ady 12.30+8 i) NEUAIBE1IIIUIU 22 318 (53.3%) 4
FouMnlaa AUBENUAAUATINIL 26 318 (86.7%)
nENAIBENTIWIU 9 T8 (30%) LiflarTEw Twwnuzfian
21 T (70%) Usznavandwidnele G‘Eﬂuﬂﬁjuﬁﬁﬁﬂﬁ
nmarhnulsed %%avlﬁ{uL‘Smnﬂyﬂﬂaé"ufﬂﬁﬂuﬂ%
AT NENAIDEITWIL 25 T8 (83.2%) fnvldtasnin
5000 LNNGBLAaY EUTLENMILNINTOUNLNTWIN 29 Te

(97.6%) faulnpiduainanSauasuNanany

Demographic Data Number Percentage
Gender Male 21 70
Female 9 30
Marriage status Married 8 26.7
devoice/widow 6 20.0
single 16 53.3
Caregiver No 4 13.3
Present 26 86.7
Education level Primary level 12 40.0

Secondary/

Tertiary level 8 26.7
Certificate level 7 23.3
Bachelor degree 3 10.0
Employment status after injury No 9 30.0
Employ 21 70.0
Income per month (Baht) <5,000 25 83.2
5,001-10,000 2 6.9
>10,001 3 9.9
Physical complications No 1 3.3
Present 29 96.7
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m3suianzgamnlasuuuilszidiv SF-36 V2: Thai mLLumaamjm"’aaﬂﬁaiunﬁsﬁﬂwwﬁﬁ@iwﬁaﬂn’hmu,uu
version @hﬂﬂﬁmaaﬂuvlmmﬁaunﬂ@i’m AnLIeEN role physical (RP)

TN 2 UFAIRAMIANENNLULLSAS SF-36 V2: ﬁﬂﬁjmﬁazi’mﬁmmﬂﬂdwmﬂnﬁmamuvlﬂa WawSouioy
Thai version W91 azLwwa 1% physical component ALLUUE mental component WLTNAZULUAN vitality (VT)
summary (PCS) YinNU 54.92+14.81 (mean+SD) Waz WAz mental health (MH) dnindrdnduasanlng uaazuun
FNATLHUGY mental component summary (MCS) 1¥inAU @14 social function (SF) a2 role emotion (RE) Aenannnin
67.73+£17.07 (meanzSD) waidlainazunnen physical  frUndvasaulng ad19lsian (89197 mental
component flaUSsuifisunud1naeau physical  component summary (MCS) wuinlsiuanenariu (Figure 2)
component 1asawlnafilearnnisdnsnuesins® wuin

Table 2 SF-36 V2: Thai version scores (n=30).

Domains MeantSD Median Maximum-Minimum

Physical component summary (PCS) 54.92+14.81 52.04 27.81-83.63
Physical functioning 45.98+20.4 40.50 10.00-80.00
Role physical 70.62+22.02 71.88 31.25-100.00
Bodily pain 57.00+£23.18 57.50 20.00-100.00
General health 46.09+23.46 50.00 5.00-87.00
Mental component summary (MCS) 67.73+17.07 65.21 30.42-98.75
Vitality 56.50+23.43 59.38 12.50-100.00
Social functioning 77.92+19.61 75.00 37.50-100.00
Role emotion 72.50+26.37 75.00 8.33-100.00
Metal health 64.00+£18.90 60.00 20.00-100.00

- 90

77'9276.51 1os - 80

70.62 . 69.56

=3 mn = 5027  60.39 5 [ 58.98 = v

54.92 i 56 60

45.98 46.0 - 50

- 40

- 30

- 20

- 10

0
PCS PF RP BP GH MCS VT SF RE MH
W Subjects O Thais' Norm

Figure 2. Comparison of scores between SF-36 V2 Thai version (n=30) and Thais’ Norms *; PCS: physical components summary; MCS: mental
component summary; PF: physical functioning; VT: vitality, RP: role physical; SF: social function; BP: bodily pain; RE: role emotion;

GH: general health; MH: mental health
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sz@‘i’uqmmw%‘imfﬂmmuﬂim?ﬂu WHOQOL-BREF: Thai
version

a13197 3 LAAITZAUA NN TIAVBINGNAIBEN
WUl nENaed19dA1Tz AU MNINTIA (meantSD)
¢ physical domain WINAL 19.87+3.54 @t psychological
domain LYINNU 19.60+4.38 @14 social domain L¥inNL
11.63+1.67 @14 environmental domain L¥iNNU 27.4+4.11
@1% overall quality of life 1¥inNU 3.2+0.66 LazA1IZAU
QMﬂ’]W"E"E@]’MﬂLLuUﬂJi:Lﬁunﬂﬁ’m (total quality of life)

Table 3 Scores of WHOQOL-BREF Thai version (n=30).

WnnU 85.03+9.86 LﬁaLL1Jawa@hmaoﬂumuﬂ“”[ﬁmﬂﬂﬁjmﬁazm
T,@]ﬂ"ﬁmmsmrmmﬂaNamadqf@uﬁuammzw NITILAU
wazlassIuwuIn i:@”ﬁ.lqmmw%’m“uaaﬂejm”’sa;;mag'
Iuim”uﬂmﬂmmﬂ@i’m (Figure 3) wanani g9wudn
3$@°uqmmw%’m1@mwmaamjmﬁamamﬂmsﬁﬂmﬁ
a v A s = 1 > 1 CZAl 3

mﬂnammﬂumiﬂﬂmiuﬂqwmazm;dlhsjmmﬁm
lusunasludsznalnofidwaninuirzaugmnndia

NumuazlagIve gj'sl,m:@”uﬂmﬂmdmg'“

Domains MeantSD Median Minimum - Maximum

Physical domain 19.87+3.54 21.50 14.00-24.00
Psychological domain 19.60+4.38 20.00 12.00-29.00
Social domain 11.63+£1.67 11.50 8.00-15.00
Environmental domain 27.4+4 11 27.00 20.00-35.00

Overall QOL 3.2+0.66 3.00 2.00- 5.00
Total QOL 85.03+9.86 83.50 66.00-109.00
100

86.7
- 90
79.3 —
76.7 741 - 78—_3 | 80
67.5 66.7 - 70
62.8 ]
60 [ ]
— r 60
50 50
r 50
335 r 40
33.3
r 30
23.3 23.9 23.3
16.7 17.5 20.5
20
15 14.2 133
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Figure 3. Comparison of percentage between WHOQOL-BREF Thai version (n=30) and Thais’ norms®; Phy: physical components, Phy-N:

physical component Thais’ norm, Psy: psychological components Thais’ norm, Psy-N: psychological components Thais’ norm, Soc:

social components, Soc-N: social components Thais’ norm, Envi: environmental components, Envi: N: environmental components
Thai’ Norm, T-QOL: total quality of life, T-QOL-N: total quality of life Thais’ Norm
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AMNANNHEVDIALUBINUUUL 213 SF-36 V2: Thai
version NuAzLWRINUUUYTELA® WHOQOL-BREF:
Thai version

AN5197 4 AUEAIAMUFUNUELD DA ST HIZH I
ass=neutianvasms 2 uuusdiv Zlisun esfuznausey
M physical function 2a9uuUUI2LE% SF-36 HANNENAUS
\uanednadiipddymaaiidnunnesddszneudesves
wuusziiis WHOQOL: BREF (p<0.05) uazadfisznay
@4 psychological vasuwuUUTzii WHOQOL: BREF &
ANUFINBELEILAINAUYNaIAUTzNa U8 SF-36 (p<0.05)

Tuwmei AzuUUA N INTIAlanTIn (total quality of life) 4
AMUFINBELEILANAL SF-36 LNauvnasddsznausniiu
luasdilsznaugesuas general health (p<0.05) wananit
a9fRLsznavtasdw physical domain 289 WHOQOL:
BREF danusunusifiuinnuadfisznauds physical
component summary (p<0.05) W8 social domain Y83
WHOQOL: BREF fianuauwusiZsuinnuasalsznaudm
mental component summary LLas social function Y83 SF-36

(p<0.05)

Table 4 Spearman rank correlation coefficient between SF-36 v2 Thai version and WHOQOL: BREF Thai version (n=30).

PCS |[PF RP BP GH MCS ([VT SF RF MH
Physical domain 0.38* |0.44* |0.21 0.06 |-0.00 |0.25 [-0.05 [0.15 ]0.31 0.21
Psychological domain 0.77* 10.84* |0.44* [0.56* |0.50* |0.78* [0.54* |0.46* |0.62* |0.68*
Social domain 0.14 |[0.52* |0.16 |0.17 |[-0.11 |0.41* |0.09 [0.66* |0.23 ]0.32
Environmental domain 0.23 0.63* [0.10 0.17 0.08 0.29 0.26 0.34 0.01 0.35
Total WHOQOL-BREF 0.71* |1.00* [0.38* |0.48* [0.34 |0.75* |0.43* |[0.59* |0.52* |0.68*

* Significance at p<0.05; PCS: physical components summary; MCS: mental component summary; PF: physical functioning; VT: vitality,

RP: role physical; SF: social function; BP: bodily pain; RE: role emotion; GH: general health; MH: mental health.
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Abstract

Introduction: The aims of rehabilitation for persons with severe mental disorder are to improve their social and
occupational functioning, thus increasing their quality of life. Poor understanding about illness and how to encourage and
support patient to perform a valued occupation, is a major barrier to the quality of life of these persons. Caregiver
education in rehabilitation is an intervention program that might be helpful for improving the quality of life of persons

with severe mental disorder.

Objective: To investigate the effect of the rehabilitation education program given to their caregivers on the quality

of life of persons with severe mental disorder.

Materials and methods: Quasi-experimental research design was conducted on persons with severe mental disorder.
They were between 20-60 years of age and discharged from hospital. All subjects lived in the community not longer
than one and a half year. Thirty subjects were recruited but only twenty-seven persons were completed the program.
Of 27 subjects, they were divided into a 13-person experimental group and a 14-person control group. Only
experimental group was given the education program for their caregivers. Both groups were interviewed according
to the World Health Organization of Quality of Life Index (WHOQOL) — BREF (Thai version) before and 2 months

after intervention.

Results: Before imprementation of the program, both experimental and control group got equal scores of quality of
life in physical health, psychological well-being, social relationships and environment domain as well as the overall
quality of life and general health. After 2 months, the experimental group got higher scores of quality of life in all areas.
Their scores were different from those in pre-intervention in all areas and also different from control group in all
areas. In contrast, after intervention, the control group had lower quality of life scores in physical health, environment

as well as the overall quality of life and general health. Their scores were also less than those at pre-intervention.

Conclusion: Educational program of rehabilitation for the caregivers is an intervention to enhance quality of life of

the people with severe mental disorder.
Bull Chiang Mai Assoc Med Sci 2016; 49(2): 197-206. Doi: 10.14456/jams.2016.25

Keywords: Quality of life, educational program, severe mental disorder, caregivers, rehabilitation
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Table 1 Characteristics of control and experimental group.

LLazmﬂﬂ’hﬂﬁjumuquaﬂ'wﬁﬁf;;lém”zymaaﬁﬁﬁ'
326U 0.05 (171971 4) 1%%mzﬁm~jumuquﬁmuuu
ATMNTIAGIUFTN NG fauradon LAEAANINTIA
LLazq"ume@m’ma@aaLtazﬁ@hﬁaﬁﬂ'jwﬁauvlﬁ%'u
TusunswatnefivibdAni sz6d 0.05

Numbers (Percentage)
Variable
Experimental group (n=13) Control group (n=14)
Gender Female 5 (38.5) 7 (50.0)
Male 8 (61.5) 7 (38.5)
Age 31-40 years old 2 (15.4) 1(7.1)
41-50 years old 5 (38.5) 6 (42.9)
51-60 years old 6 (46.2) 7 (50.0)
Mean+S.D. (years) 47.85+8.51 50.00+7.82
Educational level Uneducated 1(7.6) 1(7.1)
Primary school 6 (46.2) 9 (64.3)
Secondary school 6 (46.2) 4 (28.6)
Marital status Single 9 (69.2) 6 (42.9)
Married 2 (15.4) 5 (35.7)
Divorced 2 (15.4) 3(21.4)
Current Career Unemployed 7 (53.8) 6 (42.9)
Employed 6 (46.2) 8 (57.1)
Past Career Unemployed 2 (15.4) 2 (14.3)
Employed 11 (84.6) 12 (85.7)
Relation of caregiver Spouse 2 (15.4) 4 (28.6)
Parent 7 (53.8) 6 (42.9)
Siblings 4 (30.8) 4 (28.6)
Diagnosis Alcohol dependence 0 (0.0) 1(7.1)
Schizophrenia 11 (84.6) 10 (71.5)
Brief psychotic disorder 0 (0.0) 1(7.1)
Schizoaffective disorder 0 (0.0) 2 (14.3)
Major depressive disorder 2 (15.4) 0 (0.0)
Duration of illness 0-2 years 0 (0.0) 0 (0.0)
3-5 years 1(7.6) 5 (35.7)
6-10 years 3 (28.6) 5 (35.7)
More than 10 years 8 (61.5) 4 (28.6)
Mean+S.D. (years) 18.23+9.45 11.50+9.23
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Table 2 Quality of Life score of the control and experimental group befor and after the program.

Quality of Life score

Experimental group (n=13)

Control group (n=14)

Range Mean (S.D.) Range Mean (S.D.)
Before the program
- Physical health demain 20-28 24.30 (2.25) 17-29 24.86 (3.25)
- Psychological domain 17-23 19.62 (2.18) 14-24 19.64 (2.47)
- Social relationships domain 3-8 5.46 (1.61) 4-11 6.07 (1.90)
- Environment domain 24-32 27.76 (2.24) 23-42 28.64 (4.81)
- Overall and general health 72-89 81.08 (5.42) 62-104 83.00 (9.71)
After the program
- Physical health domain 23-32 29.00 (2.83) 13-28 23.00 (3.84)
- Psychological domain 19-27 23.38 (2.66) 12-25 19.64 (3.41)
- Social relationships domain 3-12 7.84 (2.34) 3-12 6.07 (2.62)
- Environment domain 25-37 31.77 (3.59) 19-34 26.00 (3.86)
- Overall and general health 73-112 96.23 (10.69) 52-104 78.00 (12.39)

Table 3 Comparison of quality of life score between groups at the time of pre-and post-intervention.

Mean (S.D.)
Quality of life Statistics p-value
CG (n=14) EG (n=13)
Pre-intervention
Physical health domain 24.85 (3.25) 24.30 (2.25) 0.506' 0.617
Psychological well-being domain 19.64 (2.46) 19.61 (2.18) 0.031" 0.976
Social relationships domain 6.07 (1.89) 5.46 (1.61) 0.749° 0.454
Environment domain 28.64 (4.81) 27.74 (2.24) 0.596' 0.556
Overall and general health 83.00 (9.71) 81.08 (5.42) 0.628' 0.536
Post-intervention
Physical health domain 23.00 (3.84) 29.00 (2.82) -4.590" 0.000*
Psychological well-being domain 19.64 (3.41) 23.38 (2.66) -3.160' 0.004*
Social relationships domain 6.07 (2.61) 7.84 (2.33) -1.853' 0.038*
Environment domain 26.00 (3.86) 31.76 (3.58) -4.013" 0.000*
Overall and general health 78.00 (12.39) 96.23 (10.69) -4.078' 0.000*

Note: CG=control group, EG=experimental group, ' independent t test, > Mann-Whitney U test, * significant at p<0.05
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Table 4 Comparisons of Quality of Life irdex with in group.

Mean (S.D.)
Quality of life Statistics p-value
CG (n=14) EG (n=13)
Pre-intervention
Physical health domain 24.85 (3.25) 23.00 (3.84) 2.27" 0.041*
Psychological well-being domain 19.64 (2.46) 19.64 (3.41) 0.00' 1.000
Social relationships domain* 6.07 (1.89) 6.07 (2.61) 0.3197 0.749
Environment domain 28.64 (4.81) 26.00 (3.86) 3.733' 0.003*
Overall and general health 83.00 (9.71) 78.00 (12.39) 2.679' 0.019*
Experimental group
Physical health domain 24.30 (3.84) 29.00 (2.82) -12.282 0.000*
Psychological well-being domain 19.61 (2.18) 23.38 (2.66) -8.037" 0.000*
Social relationships domain 5.46 (1.61) 7.84 (2.33) -4.167" 0.000*
Environment domain 27.74 (2.24) 31.76 (3.58) -3.832' 0.000*
Overall and general health 81.08 (5.42) 96.23 (10.69) -7.930 0.000*

Note: ' Paired t test, > Wilcoxon-Matched Pair test. * significant at p<0.05
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Introduction: Streptococcus suis is a zoonotic gram-positive cocci causing systemic infection and severe acute
meningitis in humans. Infection is involved in the exposure of contaminated pigs and raw pork. Endemic usually
occurs in northern area of Thailand where people eat raw pork-derived products. Due to lacking of effective

vaccines, an early diagnosis of S. suis infection is extremely important for disease control and prevention.

Objective: To develop a rapid and high sensitive loop-mediated isothermal amplification (LAMP) technique for

investigation of S. suis.

Materials and methods: Based on conserved sequences, glutamate dehydrogenase gene of S. suis was used as
a target for LAMP primers design. The detection limit was compared with a conventional PCR. Thirty-four serotypes
consisting of serotype 1-31, 32, 34 and 1/2 of S. suis were examined with the developed method. Specificity
determination was tested with several blood-borne bacteria including other alpha and beta hemolytic Streptococcus

spp. In addition, 25 clinical isolates and 30 positive hemocultures were resolved by established LAMP assay.

Results: LAMP assay exhibited approximately 1,000 times more sensitive than the conventional PCR with a final
bacterial load of approximately 12 colony forming unit (CFU). Thirty-four serotypes of S. suis were tested and 24 of
those — serotype 2-4, 6-12, 14, 15, 17-19, 21, 24-26, 28-31 and 1/2 could be detected by LAMP technique. The
assay demonstrated a high specificity without cross-reactivity to other bacteria. In addition, 25 clinical isolates and

2 out of 30 cases from positive hemocultures were successfully amplified by this method.

Conclusion: LAMP assay developed is rapid and sensitive, and can be used for routine diagnosis of various
serotypes of S. suis infection in clinical specimens.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 207-217. Doi: 10.14456/jams.2016.23

Keywords: Streptococcus suis, glutamate dehydrogenase, LAMP, hemoculture, PCR
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Introduction

Streptococcus suis is an alpha hemolytic gram-positive
cocci causing systemic infection and severe acute meningitis
in human. Infection is involved in the exposure of contaminated
pigs and raw pork."” Disease onset is rapid, ranging from
a few hours to a few days. The infected patients are at
risk of developing permanent sensorineural hearing loss
and/or dying within 2-7 days.** Based on polysaccharide
capsular antigens, S. suis is classified into 35 serotypes
(Serotypes 1-34 and 1/2).>° Currently, Streptococcus suis
serotypes 32 and 34 have been reclassified as a new
species, S. orisratti.” Of the serotypes, serotype 2 is the
most common source of human infection and disease and

8-12

has been clinically identified in several countries. In

Thailand, over 500 cases of S. suis infection have been
reported, with a mortality rate of approximately 10%.% >
Streptococcus suis infections are most prevalent in Northern
Thailand, where people usually eat raw pork-derived
products.’®"’

Routine laboratory tests for diagnosing S. suis
infection are based on bacterial culture and biochemical
identification. However, these tests take 3-7 days for
a definite diagnosis. As S. suis shares biochemical
characteristics with several gram-positive bacteria, the
misdiagnosis associated with other bacteria that cause
sepsis and meningitis, such as S. pneumoniae, S. bovis,
E. faecalis and viridans streptococci, has been reported.™ In
addition, variations in the biochemical test results within and
between serotypes have been observed.” Due to the rapid
onset of the disease, variations in biochemical identification
and lack of an effective vaccine, the early diagnosis of
S. suis infection is extremely important for treatment and
disease control.

Various tests have been developed for detecting
S. suis, including a simple immunochromatographic test,”* *'
polymerase chain reaction (PCR),” multiplex-PCR**** and
real-time PCR.® Although the antigen-antibody based
technique is rapid and simple, its sensitivity is low and
cases of non-encapsulated S. suis are a potential concern.™
PCR and real-time PCR, while highly sensitive and specific,
require an expensive thermocycler. Loop-mediated
isothermal amplification (LAMP), a novel nucleic acid

amplification technique, has been developed in various

Bull Chiang Mai Assoc Med Sci

fields for target gene amplification under isothermal
condition.** As the LAMP technique is highly sensitive,
specific and inexpensive, it is applied for detection of
several pathogenic bacteria including S. suis. Conserved
gene encoded for 16S rRNA,” 89 K pathogenicity island
(PAI)*® and the recombination/ repair protein (recN)?" have
been targeted for detection of S. suis by LAMP assay.

In this study, primers targeting the species-specific
glutamate dehydrogenase (gdh) gene were designed and
used for detecting of S. suis by LAMP assay. Streptococcus suis
serotype 1-32, 34 and 1/2 were determined with LAMP
assay. Sensitivity was compared to conventional PCR.
Specificity of the test was determined using other
Streptococcus spp. and several common blood-borne
bacterial pathogens. In addition, this study examined 25
clinical isolates of S. suis and 30 positive hemocultures

with gram-positive cocci.

Materials and methods

1. Bacterial strains

Streptococcus suis serotypes 1-31, 1/2 and the former
S. suis serotypes 32 and 34 were provided by the National
Institute of Health, Department of Medical Sciences, Ministry
of Public Health, Nonthaburi, Thailand. Twenty-five clinical
isolates of S. suis were kindly provided by the Department
of Microbiology, Faculty of Medicine, Chiang Mai University.
These isolates were previously identified using the API 20
Strep bacterial identification test (bioMerieux, USA) and
16S rDNA gene sequencing. Escherichia coli ATCC 25922,
Staphylococcus aureus ATCC 25923, Pseudomonas
aeruginosa ATCC 27853 and other ten bacteria — S. pyogenes,
S. bovis, S. pneumoniae, S. mutans, S. viridans, Enterococcus
faecalis, Neisseria meningitidis, Klebsiella pneumoniae,
Salmonella enteritidis and Acinetobacter baumannii — were
provided by the Division of Clinical Microbiology, Department
of Medical Technology, Faculty of Associated Medical Sciences,
Chiang Mai University. All bacteria were propagated in
trypticase soy agar supplemented with 5% sheep blood
and biochemically identified using standard bacterial
identification. Thirty positive hemocultures with gram-positive
cocci were obtained from the Central Diagnostic Laboratory,
Maharaj Nakorn Chiang Mai Hospital, Chiang Mai, during
September-October 2013.
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2. Primers design

S. suis glutamate dehydrogenase (gdh) gene is highly
conserved and exhibits an extremely low rate of point
mutation.® Given this, it was chosen as the target for LAMP
primer design using public software (http://primerexplorer.jp/e/).
Prior to design primers, nucleotide sequences of
S. suis glutamate dehydrogenase gene (Accession No.
EU872184, EF539837, EF539838, EF539839 and FJ517148)
were retrieved and aligned. Nucleotide sequences of outer
forward (S. suis F3), outer backward (S. suis B3), inner
forward (S. suis FIP) and inner backward (S. suis BIP)

primers are illustrated in Table 1.

3. DNA extraction

DNA was isolated from either bacterial colonies or
positive hemoculture specimens using a commercial kit
(NucleoSpin Tissue, Macherey-Nagel, Germany). Well-isolated
colonies collected from 5% sheep blood agar were
suspended in 1 mL of normal saline. Bacterial cells were
pelleted at 8,000 g for 5 min, proceeding according to
the manufacturer’s instructions. Briefly, the cell pellet was
resuspended in 180 pL of lysis buffer and 25 pL of
proteinase K (supplied from the kit) and incubated at 56°C
for 1 h. After DNA precipitation using absolute ethanol,
the precipitated sample was put into a column and
centrifuged at 11,000 g for 1 min. The membrane bound
nucleic acid was washed twice with supplied buffer and
eluted by using 50 yL of nuclease-free water. In positive
hemoculture specimens, 200 yL of blood collected from
the hemoculture bottle was lysed with lysis buffer containing
proteinase K and incubated at 70 °C for 10 min. DNA was
precipitated with absolute ethanol and the above protocol
was followed. Finally, DNA was resuspended in 50 pL of
nuclease-free water. DNA concentration was determined
using a UV spectrophotometer (Biotek Instruments, Inc.,

USA) and stored at -70 °C until use.

4. Optimization of LAMP reaction

LAMP reaction was performed in a 25-yL reaction
containing 2.5 pL of 10x ThermoPol reaction buffer (New
England Biolabs Inc., USA), 5 nmol of dNTP mixture,
5 pmol of each outer primer, 40 pmol of each inner primer,
0.8 M of betaine, 8 U of Bst DNA polymerase (New England
Biolabs Inc., USA) and 5 pL of extracted DNA. Amplification

temperature was optimized by incubating the reaction
210 nImamadamsuwngige gl

mixture at 61, 63 and 65 °C. Amplification time at selected
temperature (63 °C) was varied at 15-min intervals, from
15 to 90 min. After optimization, LAMP mixture was
performed at 63 °C for 60 min, followed by reaction
termination at 80 °C for 10 min. A negative control (adding
distilled water instead of the DNA template) and a positive
control (DNA extracted from S. suis serotype 2) were
included in each run. After amplification, LAMP amplified
products were analyzed by electrophoresis in 1.5% agarose
gel, stained with ethidium bromide and visualized under

UV transilluminator (Fotodyne Incorporated, USA).

5. Assay sensitivity and specificity

The detection limit of the LAMP assay was determined
using DNA extracted from S. suis serotype 2. Bacterial
colonies of S. suis were suspended in trypticase soy broth
and adjusted to approximately 1x10° colony-forming unit
(CFU)/mL using McFarland standard nephelometer No. 0.5
(DEN-1 McFarland Densitometer, Biosan, Latvia). Bacterial
suspension was subsequently 10-fold diluted from
1x10%1x10" CFU/mL in trypticase soy broth and 100 pL
of each dilution was extracted, as described above.
Detection sensitivity of the LAMP technique was compared
to conventional PCR using the same DNA samples. After
amplification, amplified product was analyzed by either
agarose gel electrophoresis or propidium iodide staining.”
One hundred microlitres of 10° CFU/mL dilution were
spread on ftrypticase soy agar supplemented with 5%
sheep blood for bacterial cell count. Assay specificity was
undertaken with several bacteria, including the most
common pathogens causing sepsis. In addition, integrity
of the LAMP product was preliminarily confirmed using

Hinfl restriction enzyme analysis.

6. Conventional PCR

Conventional PCR targeting to gdh gene was carried
out to compare sensitivity with the LAMP technique. PCR
reaction was performed in 25-uL volume containing 10x PCR
buffer (75 mM Tris-HCI, pH 9.0; 20 mM (NH,).SO,, 50 mM
KCl), 75 mM MgCl,, 200 yM dNTPs, 10 pmol of S. suis F3
forward and S. suis B3 reverse primer (Table 1), 1.25 U Taq
DNA polymerase (Intron Biotechnology Inc., Korea) and
5 pL of DNA template. PCR conditions were as follows:
pre-heating at 94 °C for 1 min followed by 40 cycles of 94 °C,

30 s; 50 °C, 30 s; 72 °C, 20 s with a final extension at 72 °C
171 49 aiufi 2 wownnaw 2559



for 5 min. After amplification, the amplified product

(approximately 207 bp) was electrophoresed through a

2% agarose gel, stained with ethidium bromide and

visualized by UV transilluminator.

Table 1 Nucleotide sequence of primers used for LAMP and PCR assay in this study.

Primer Length (nucleotide) Nucleotide sequences (5°-3’)
S. suis F3 18 GTACTGTGTGGCTGAAGG
S. suis B3 18 ATGTTGGCCATGATGTCT
S. suis FIP 38 TTGCGAGTCCGTAGAGAACGCCATCTGACCTTGATGCC
S. suis BIP 39 CGCTGGTGGTGTAGCTGTATTTCACGAGTCCATGACAAG

1. Optimization of LAMP assay

In this study, LAMP technique was developed
to detect S. suis. Full-length gdh gene sequences
encoded for the glutamate dehydrogenase enzyme
of S. suis serotype 2 were retrieved from the GenBank
database and subsequently aligned. The completely
matched region was targeted for LAMP primer design.
Isothermal amplification conditions were initially optimized
using S. suis serotype 2. As the reaction temperatures
were varied, no significant difference was observed in the
amplified products (data not shown). Hence, a reaction
temperature of 63 °C, which exhibited the strongest LAMP
pattern intensity, was selected for further optimization.
Although the amplifying pattern could be visualized within
45 min, an optimal LAMP reaction time of 60 min was

selected for possibly increasing the sensitivity in cases of

early infection with low bacterial load (Figure 1).

] 2 3

Figure 1. Optimization of LAMP assay for detecting of S. suis. Time used
for detection of S. suis by LAMP assay was varied by 15-min intervals
from 15 to 90 min and each of LAMP amplified product was analyzed on
1.5% agarose gel electrophoresis. Lane M: standard DNA marker;
Lane N: negative amplification control; Lane 1-6: reaction time used
for detection of S. suis by LAMP assay at 15, 30, 45, 60, 75 and 90 min,

respectively.
Bull Chiang Mai Assoc Med Sci

2. Sensitivity and specificity of LAMP assay

The detection limit of both LAMP assay and PCR
to each dilution of DNA was evaluated and the LAMP
technique exhibited about 1,000 times more sensitive than

conventional PCR did (Figure 2).

M N 107 10° 10° 10* 10° 10 10

(®)

Figure 2.The sensitivity of LAMP assay compared to the conventional
PCR for detection of S. suis. Cultured of S. suis was adjusted to
approximately 1x10° CFU/mL, subsequently 10-fold diluted from
10’-1 CFU and tested by both LAMP technique (a) and conventional
PCR (b). In addition, the LAMP product could directly be visualized
through UV light after propidium iodide staining (a). Lane M: standard

DNA marker; Lane N: negative amplification control.

According to the result of bacterial cell count, detection limit
of the LAMP technique was equivalent to 12 CFU. The
LAMP assay detected 24 of the 34 S. suis serotypes:
serotypes 2-4, 6-12, 14, 15, 17-19, 21, 24-26, 28-31 and 1/2.
Neither amplifying pattern nor fluorescent dye incorporated
product were observed while some serotypes were examined

(Table 2).
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Table 2 Various serotypes of S. suis were tested by LAMP assay.

Strain or serotype of Streptococcus suis Source/Provider Result Remark
serotype 1 (NCTC10237) T. Sekizaki/Japan -
serotype 2 strain P1/7 M. Gottschalk/Canada +
Serotype 3 (4961) T. Sekizaki/Japan +
Serotype 4 (6407) T. Sekizaki/Japan +
Serotype 5 (11538) T. Sekizaki/Japan -
Serotype 6 (2524) T. Sekizaki/Japan +
Serotype 7 (8074) T. Sekizaki/Japan +
Serotype 8 (14636) T. Sekizaki/Japan +
Serotype 9 (22083) T. Sekizaki/Japan +
Serotype 10 (4417) M. Gottschalk/Canada +
Serotype 11 (12814) M. Gottschalk/Canada +
Serotype 12 (8830) M. Gottschalk/Canada +
Serotype 13 (10581) M. Gottschalk/Canada -
Serotype 14 (13730) T. Sekizaki/Japan +
Serotype 15 (NTCT10446) M. Gottschalk/Canada +
Serotype 16 (2726) T. Sekizaki/Japan -
Serotype 17 (93A) M. Gottschalk/Canada +
Serotype 18 (NT77) M. Gottschalk/Canada +
Serotype 19 (42A) M. Gottschalk/Canada +
Serotype 20 (86-5192) M. Gottschalk/Canada -
Serotype 21 (14A) M. Gottschalk/Canada +
Serotype 22 (88-1861) M. Gottschalk/Canada -
Serotype 23 (89-2479) M. Gottschalk/Canada -
Serotype 24 (88-5299A) M. Gottschalk/Canada +
Serotype 25 (89-3576-3) M. Gottschalk/Canada +
Serotype 26 (89-4109-1) M. Gottschalk/Canada +
Serotype 27 (89-5259) M. Gottschalk/Canada -
Serotype 28 (89-590) M. Gottschalk/Canada +
Serotype 29 (92-1191) M. Gottschalk/Canada +
Serotype 30 (92-1400) M. Gottschalk/Canada +
Serotype 31 (92-4172) M. Gottschalk/Canada +
Serotype 32 (EA1172.91) M. Gottschalk/Canada -
Serotype 33 - No bacteria

Serotype 34 (92-2742)
Serotype 1/2 (11318)

. Gottschalk/Canada

. Sekizaki/Japan

+

a 6 ]
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The specificity of LAMP assay was investigated with other
Streptococcus spp. and several common blood-borne
bacterial pathogens. LAMP revealed highly specific without

cross-amplification of other bacteria (Figure 3). Restriction

enzyme analysis confirmed the integrity of gdh gene
amplification. Result obtained from cleavage products

with corrected sizes, implying that LAMP primers were

highly specific for S. suis (Figure 4).

Figure 3. Specificity determination of established LAMP assay. Several blood-borne bacteria were tested for specificity determination of LAMP

assay. After amplification, LAMP product was analyzed on 1.5% agarose gel electrophoresis. Lane M: standard DNA marker; Lane N: negative

amplification control; Lane P: positive control (S. suis serotype 2); Lane 1: E. coli; Lane 2: P. aeruginosa; Lane 3: N. meningitides;

Lane 4: K. pneumoniae; Lane 5: S. enteritidis; Lane 6: A. baumannii; Lane 7: S. aureus; Lane 8: S. pyogenes; Lane 9: S. mutans; Lane 10: S.

pneumoniae; Lane 11: S. viridans; Lane 12: S. bovis and Lane 13: E. faecalis.

Figure 4. Restriction enzyme analysis of LAMP amplified product.
To confirm the positive detection of S. suis, the LAMP amplified
product was digested with Hinf | restriction enzyme and analyzed by
1.5% agarose gel electrophoresis. Lane M: standard DNA marker;
Lane 1 and 3, LAMP pattern of S. suis serotype 2 and 1/2, respectively;
Lane 2 and 4: Hinf | digested product (79 and 82 bp in size) of S. suis
serotype 2 and 1/2, respectively.

Bull Chiang Mai Assoc Med Sci

3. Screening of S. suis in clinical isolates and positive
hemocultures

Twenty-five clinical isolates of S. suis and 2 out of 30
positive hemocultures for gram positive bacteria collected
from sepsis patients were successfully amplified by LAMP
technique (Figure 5). All of those isolates were correctly
identified as S. suis when accomplished by routine
biochemical test, implying that the LAMP assay technique
could detect S. suis in both hemocultures and isolated

colonies.
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Figure 5. Validation of LAMP assay for detection of S. suis from clinical isolates and positive hemocultures. Twenty-five clinical isolates

of S. suis and 30 of positive hemocultures for gram positive cocci were tested by LAMP technique. All of clinical isolates (a) and 2 (indicated by

asterisk) out of 30 hemoculture-positive (b) were positive by LAMP assay. Lane M: standard DNA marker; Lane N: negative amplification control;

Lane P: positive control (S. suis serotype 2).

Streptococcus suis is an emerging zoonotic pathogen
responsible for several clinical manifestations in human
including meningitis and septicemia. Sensitivity of LAMP
technique was compared to conventional PCR and the
result demonstrated approximately 1,000 times more sensitive
than PCR. This is consistent with previous reports that
LAMP assay demonstrated an approximately 10 to 1,000 times

%3 Based on

more sensitive than conventional PCR.
capsular antigen, S. suis is nowadays classified into 33
serotypes. Of those, S. suis serotype 2 is the most common
serotype recovered worldwide with the estimated of
approximately 75% of confirmed cases.” In addition,
serotype 14 is defined to be a second highest. Unlike human
cases, serotype 2, 9 and 3 are a worldwide serotype
predominantly found in pigs, respectively.13 LAMP
technique has recently been utilized to identify S. suis
serotype 2 through specific gene targeting to a 89-Kb
pathogenicity island (PAI).?*® Although S. suis serotype 2

infection is pandemic and most pathogenic, other serotypes

including serotype 4, 5, 14, 16, 21 and 24 have previously

214 NITANARANIIUNN ETL’%ENI‘VH&JI

been reported to transmitted to human and caused

of diseases.”*®

Housekeeping gdh gene encoded for
glutamate dehydrogenase enzyme has been successfully
used with PCR to detect all serotypes of S. suis.® This
study used gdh gene with the LAMP assay whereas not
at all serotypes were able to detect including these 10
serotypes (serotype 1, 5, 13, 16, 20, 22, 23, 27, 32 and 34).
Of those we could not detect, S. suis serotype 32 and 34
were previously reclassified as a new species, S. orisratti, due
to high genetic diversity significantly distant from the other
serotypes.”®" In addition, recent DNA-DNA hybridization
assay data have suggested that S. suis serotypes 20, 22,
26 and 33 have been dissociated from other serotypes
and would be taxonomically revised.” Genetic diversity of
these serotypes might account for the inability of LAMP
assay to detect them. Although S. suis serotype 33 is
unable to be generated from the provider and tested by
LAMP assay, the LAMP result might be negative thereby
proposing of the above hypothesis. However, an appraisal
of LAMP with this serotype would be performed.

Interestingly, a similar result was obtained when LAMP

171 49 aiufi 2 wownnaw 2559



assay targeting the conserved recN gene was developed
for detection of all serotype of S. suis except those of
taxonomically revised, serotype 20, 22, 26, 32, 33 and 34.7
It is not clear why our LAMP assay could not detect
serotypes 1, 5, 13, 16, 23 and 27, although possible factors
might include the nucleotide sequence change covering
the primers used. DNA sequencing covering the gdh gene
would be elucidated to overcome this finding.

Twenty-five clinical isolates and 2 out of 30 positive
hemocultures collected from sepsis patients were successfully
amplified by LAMP technique. All of those isolates were
correctly identified as S. suis when accomplished by routine
biochemical based test implying that our LAMP assay
could be applied for detection of S. suis in both direct
clinical specimen (blood) and isolated colonies.

LAMP assay technique offers several advantages over
other diagnostic methods — it is highly sensitive and specific
to target gene. In addition, with this method, nucleic acid
amplification can be conducted at a single temperature
in a water bath or heat box, readily available in many
clinical laboratories, instead of requiring an expensive
thermocycler. Moreover, the presence of target gene
amplification could be directly visualized, whether the
fluorescence dyes were added and analyzed under UV

light. LAMP technique as developed in this study is useful

Bull Chiang Mai Assoc Med Sci

for rapid identification of S. suis in both clinical isolates

and hemocultures.

Conclusion

LAMP assay was generated for diagnosis of S. suis
infection. Detection limit of LAMP technique exhibited
1,000 times more sensitive than the conventional PCR.
In addition, DNA extracted from either clinical isolates or
directly from positive hemoculture was successfully amplified.
LAMP assay developed in this study is rapid, simple and
sensitive for investigation of S. suis in endemic areas

including Thailand.

IAcknowledgements

This work was substantially supported by a research
grant from the Faculty of Associated Medical Sciences,
Chiang Mai University, Chiang Mai, Thailand. Authors
thanked Assoc. Prof. Prasit Tharavichitkul and Dr. Kwanjit
Duangsong, Department of Microbiology, Faculty of Medicine,
Chiang Mai University for kindly provided of S. suis clinical
isolates. We acknowledged Dr. Anusak Kerdsin, National
Institute of Health, Department of Medical Sciences,
Ministry of Public Health, Nonthaburi, Thailand for providing
of S. suis serotype 1-31, 1/2 and the former S. suis serotype
32 and 34.

Vol. 49 No. 2 May 2016 215



References

216

1.

10.

11.

12.

13.

14.

15.

16.

17.

Kay R. The site of the lesion causing hearing loss in bacterial meningitis: a study of experimental streptococcal

meningitis in guinea-pigs. Neuropathol Appl Neurobiol 1991; 17: 485-93.

Navacharoen N, Chabtharochavong V, Hanpasertpong C, Kangsanarak J, Lekagul S. Hearing and vestibular
loss in Streptococcus suis infection from swine and traditional raw pork exposure in northern Thailand. J Laryngol

Otol 2009; 123: 857-62.

Donsakul K, Dejthevaporn C, Witoonpanich R. Streptococcus suis infection: clinical features and diagnostic
pitfalls. Southeast Asian J Trop Med Public Health 2003; 34: 154-8.

Mai NT, Hoa NT, Nga TV, Linh D, Chau TT, Sinh DX, et al. Streptococcus suis meningitis in adults in Vietnam.
Clin Infect Dis 2008; 46: 659-67.

Okwumabua O, O' Connor M, Shull E. A polymerase chain reaction (PCR) assay for Streptococcus suis based
on the gene encoding the glutamate dehydrogenase. FEMS Microbiol Lett 2003; 218: 79-84.

Staats JJ, Feder |, Okwumabua O, Chengappa MM. Streptococcus suis: past and present. Vet Res Commun
1997; 21: 381-407.

Hill JE, Gottschalk M, Brousseau R, Harel J, Hemmingsen SM, Goh SH. Biochemical analysis, cpn60 and 16S
rDNA sequence data indicate that Streptococcus suis serotypes 32 and 34, isolated from pigs, are Streptococcus
orisratti. Vet Microbiol 2005; 107: 63-9.

Kerdsin A, Dejsirilert S, Puangpatra P, Sripakdee S, Chumla K, Boonkerd N, et al. Genotypic profile of Streptococcus
suis serotype 2 and clinical features of infection in humans, Thailand. Emerg Infect Dis 2011; 17: 835-42.
Nga TV, Nghia HD, Tu TP, Diep TS, Mai NT, Chau TT, et al. Real-time PCR for detection of Streptococcus suis
serotype 2 in cerebrospinal fluid of human patients with meningitis. Diagn Microbiol Infect Dis 2011; 70: 461-7.
Wertheim HF, Nghia HD, Taylor W, Schultsz C. Streptococcus suis: an emerging human pathogen. Clin Infect
Dis 2009; 48: 617-25.

Takamatsu D, Wongsawan K, Osaki M, Nishino H, Ishiji T, Tharavichitkul P, et al. Streptococcus suis in humans,
Thailand. Emerg Infect Dis 2008; 14: 181-3.

Lun ZR, Wang QP, Chen XG, Li AX, Zhu XQ. Streptococcus suis: an emerging zoonotic pathogen. Lancet
Infect Dis 2007; 7: 201-9.

Goyette-Desjardins G, Auger JP, Xu J, Segura M, Gottschalk M. Streptococcus suis, an important pig pathogen
and emerging zoonotic agent-an update on the worldwide distribution based on serotyping and sequence typing.
Emerg Microb infect 2014; 3: e45.

Wangkaew S, Chaiwarith R, Tharavichitkul P, Supparatpinyo K. Streptococcus suis infection: a series of 41
cases from Chiang Mai University Hospital. J Infect 2006; 52: 455—60.

Donsakul K, Dejthevaporn C, Witoonpanich R. Streptococcus suis infection: clinical features and diagnostic
pitfalls. Southeast Asian J Trop Med Public Health 2003; 34: 154-8.

Fongcom A, Prusakorn S, Netsirawan P, Pongprasert R, Onsibud P. Streptococcus suis infection: a prospective
study in northern Thailand. Southeast Asian J Trop Med Public Health 2009; 40: 511-7.

Wangsomboonsiri W, Luksananun T, Saksornchai S, Ketwong K, Sungkauparph S. Streptococcus suis infection
and risk factors for mortality in northern Thailand. J Infect 2008; 57: 392-6.

MNIanaiamsunngigoslnl 9 49 aUuN 2 wgunay 2559



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Sl

32.

Palmieri C, Varaldo PE, Facinelli B. Streptococcus suis, an emerging drug-resistant animal and human pathogen.

Front Microbiol 2011; 2: 235.

Tarradas C, Arenas A, Maldonado A, Luque |, Miranda A, Perea A. Identification of Streptococcus suis isolated

from swine: proposal for biochemical parameters. J Clin Microbiol 1994; 32: 578-80.

Ju Y, Hao HJ, Xiong GH, Geng HR, Zheng YL, Wang J, et al. Development of colloidal gold-based
immunochromatographic assay for rapid detection of Streptococcus suis serotype 2. Vet Imm Immunopathol
2010; 13: 207-11.

Yang J, Jin M, Chen J, Yang Y, Zheng P, Zhang A, et al. Development and evaluation of an immunochromato-

graphic strip for detection of Streptococcus suis type 2 antibody. J Vet Diagn Invest 2007; 19: 355-61.

Kerdsin A, Akeda Y, Hatrongjit R, Detchawna U, Sekizaki T, Hamada S, et al. Streptococcus suis serotyping
by a new multiplex PCR. J Med Microbiol 2014; 63: 824-30.

Marois C, Bougeard S, Gottschalk M, Kobisch M. Multiplex PCR assay for detection of Streptococcus suis
species and serotypes 2 and 1/2 in tonsils of live and dead pigs. J Clin Microbiol 2004; 42: 3169-75.

Notomi T, Okayama H, Masubuchi H, Yonekawa T, Watanabe K, Amino N, et al. Loop mediated isothermal

amplification of DNA. Nucleic Acids Res 2000; 28: e63.

Huy NT, Hang le YT, Boamah D, Lan NT, Thanh P, Watanabe K, et al. Development of a single-tube loop-mediated
isothermal amplification assay for detection of four pathogens of bacterial meningitis. FEMS Microbiol Lett
2012; 337: 25-30.

Zhang J, Zhu J, Ren H, Zhu S, Zhao P, Zhang F, et al. Rapid visual detection of highly pathogenic Streptococcus

suis serotype 2 isolates by use of loop-mediated isothermal amplification. J Clin Microbiol 2013; 51: 3250-6.

Arai S, Tohya M, Yamada R, Osawa R, Nomoto R, Kawamura Y, et al. Development of loop-mediated isothermal
amplification to detect Streptococcus suis and its application to retail pork meat in Japan. Int J Food Microbiol
2015; 208: 35-42.

Okwumabua O, Persaud JS, Reddy PG. Cloning and characterization of the gene encoding the glutamate

dehydrogenase of Streptococcus suis serotype 2. Clin Diagn Lab Immunol 2001; 8: 251-7.

Hill J, Beriwal S, Chandra |, Paul VK, Kapil A, Singh T, et al. Loop-mediated isothermal amplification assay for
rapid detection of common strains of Escherichia coli. J Clin Microb 2008; 46: 2800-4.

Okada K, Chantaroj S, Taniguchi T, Suzuki Y, Roobthaisong A, Puiprom O, et al. A rapid, simple, and sensitive
loop-mediated isothermal amplification method to detect toxigenic Vibrio cholerae in rectal swab samples.
Diagn Microbiol Infect Dis 2010; 66: 135-9.

Brousseau R, Hill JE, Prefontaine G, Goh SH, Harel J, Hemmingsen SM. Streptococcus suis serotypes
characterized by analysis of chaperonin 60 gene sequences. Appl Environ Microbiol 2001; 67: 4828-33.

Tien HT, Nishibori T, Nishitani Y, Nomoto R, Osawa R. Reappraisal of the taxonomy of Streptococcus suis
serotypes 20, 22, 26, and 33 based on DNA-DNA homology and sodA and recN phylogenies. Vet Microbiol
2013; 162: 842-9.

Bull Chiang Mai Assoc Med Sci Vol. 49 No. 2 May 2016 217



Y

ﬂ']‘i@li’]'ﬂﬂ’)%ﬁ)ﬁﬂLlazﬂ’]iﬂﬂﬁaﬂﬂﬁﬁﬂlﬁﬁlﬂﬂ']?.la\‘]L%ﬂ')miiﬂ
v & 0o ® ™ . = o v A g s
ﬂ')ﬂ‘lgﬂ%"lﬂ”lﬂ’]ﬁ%;iﬂ Anyplex " Real-time PCR Lﬂiﬂﬂl‘nﬂﬂﬂﬂ?ﬁ&ﬁ@lig’]%ﬂﬂ‘ﬂﬂ’]&tﬂﬂdL‘]ja

Mycobacterium tuberculosis detection and drug susceptibility testing using Anyplex™

Real-time PCR in comparison with standard culture

o o I - ,
FUANG aug@'li* NYUNNT INBIFAUD ifnan nsauws
Somsak Sintu-urai*  Kannaphat Kesornsukhon  Patthama Klomporn

= & o A o A & a A _a a
N3 Ing29d ITUBNT AINUNT 33U NIANT
Thanakorn Phowong  Ratchaneeporn Khummin — Suwannee Keeratiwasee

ngurasfudnmemantunndaavgulsn dmnamdasnuniugulaad 2 Asmlan

Disease Control Laboratory Section, The Office of Disease Prevention and Control 2" Phitsanulok

* {IUAATEYYNAIW (Email: sintuurai@yahoo.com)

* Corresponding author (Email: sintuurai@yahoo.com)

Received January 2016
Accepted as revised March 2016

Introduction: Bacterial cultivation is the gold standard method for diagnosis of tuberculosis (TB). However,
technique is time consuming for 28-56 days of cultivation. Therefore, several rapid tests have been developed.
Real-time PCR is one of the quick TB test currently used for identifying both drug-susceptible and multidrug resistant

TB (MDR-TB). However, the efficiency of real-time PCR compared to conventional method has not been elucidated.

Objective: To compare the efficiency between real-time PCR and conventional methods including cultivation in solid

media and mycobacteria Growth Indicator Tube (MGIT 960) system for detection of TB and MDR-TB.

Materials and methods: One hundred and forty-seven sputum specimens collected from hospital sectors of the Office
of Disease Prevention and Control 2 in Phitsanulok were decontaminated and subjected to culture in LJ medium agar
slant and MGIT 960 system. Bacterial DNA was extracted and real-time PCR was performed using the Anyplex™

MTB/N™ detection kit and Anyplex™ Il MDR-TB detection kit.

Results: Samples (86.2%) were positive by real-time PCR and was 39.3% higher than conventional culture.
Sensitivity, specificity, positive predictive value, and negative predictive value of real-time PCR for detection of
multidrug-resistant tuberculosis were 96.82%, 28.05%, 49.17%, and 92.0%, respectively, as compared to MGIT 960
system. Time required for detection of TB between MGIT 960 system and real-time PCR is 13 and 2 days. However,

total cost of MGIT 960 system is cheaper than that of real-time PCR (600 Baht vs 1,500 Baht, respectively).

Conclusion: Real-time PCR is the useful diagnostic test for rapid detection of MTB and MDR-TB. Real-time PCR
provides higher sensitivity and specificity than convention culture methods. This method can be used as a screening
test for TB infection where rapid treatment can be achieved. However, this method has to be further on evaluated
for its cost effectiveness.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 218-226. Doi: 10.14456/jams.2016.22
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Table 1 Comparison between conventional culture and real-time PCR.

Conventional Culture & identification

Real-time PCR

Growth (%) No Growth (%) Total (%)

Positive (%) 61(42.1) 59(40.7) 120(82.8)
Negative (%) 23(15.9) 25(17.2)

63(43.4) 82(56.6) 145(100.0)

filaanemef 1 sansnih luswmenaniinnss
WRsUBurATne R danisediswuT 53 reaktime PCR
fienanaluyinny (61/63)x100 = 96.8% FANAFUANZYINAL
(23/82)x100 = 28.0% FAAONGIB ((61+23)145)X100 = 76.9%
A BIINAUINIYINDY (59/120)x100 = 49.2% WA
AMUNENAALLYINNL (23/25)x100 = 92.0% WAMIATIIN
anuhsaermandeadsadaeaias MGIT 960 TaaiSauiiioy

' o

NUAD realtime PCR I@mﬁsuLﬁsuﬂ"'umwlzﬁﬁﬁagaﬁ
2 MINaay $1WIuIa% 78 Tewuliuaasinwiisasit
1w 66 Mo Aadusasas 84.6 Tinadnanu 12 1o Aadu
$ouar 15.4 asuaadlua1snaf 2 NMIaTIIRINNTABL
rifampicin, isoniazid Waz Wan1sAIIM T IMlIAADN
WaBuWI% (MDR-TB) uaasluasnsh 3 LLﬂ:Eﬂﬁl 1

Table 2 Results of MTB detection with MGIT 960 and real-time PCR.

Number of tests Percent
Different results 12 15.4
Same result 66 84.6
- MDR-TB 3 3.9
- Mono-resistance 4 5.1
- Susceptible 27 34.6
-NTM 14 17.9
- Negative (no growth) 18 23.1
Table 3 Results of MTB detection with MGIT 960 and real-time PCR.
Real-time PCR/MGIT 960 No. of Test Sensitvity Specificity
RIF-R / RIF-R 3
RIF-R / RIF-S 0
50.0 100.0
RIF-S / RIF-R 3
RIF-S / RIF-S 31
INH-R / INH-R 7
INH-R / INH-S 0
70.0 100.0
INH-S / INH-R 3
INH-S / INH-S 27
MDR / MDR 3
MDR / MTB Susceptible 0
429 100.0
MTB susceptible / MDR 4
MTB susceptible / MTB susceptible 30
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Figure 1 Melting temperature peak of rpoB gene (HEX) inhA and katG gene (Cal Red 610) MTB (FAM) and IC (Quasar) in Multiplex Real-time PCR for TB.
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Background: Medical laboratory services are key components of public health systems as they are essential for
detection, treatment, and prevention of disease of public health services. Therefore, accurate and reliable medical
laboratory should be available in every country. Accreditation of medical laboratory is one mean to promote quality

laboratory services.

Objective: To present the status of accredited medical laboratory, to investigate factors influencing level of quality
systems assessment and to build guidelines for developing medical laboratory, Ministry of Public Health to the

quality systems.

Material and methods: Ninety subjects were recruited by multi-stage sampling. The questionnaire was developed
and measurement of the influencing of factors, validity and reliability testing, was done. Data analysis was presented

in term of mean, standard deviation, percentage and multiple regression analysis.

Results: The results showed that 52.2% out of 90 medical laboratories were accredited. Factors influenced (R?)
level of quality systems assessment (p<0.05) were (1) policy and resource for medical laboratory quality management
system (61.6%); the most important factor was lacking of essential equipment (beta = -0.585) followed by quality
management system review (beta=0.497) and human resource (full time equivalent; FTE) (beta=0.454),
respectively, (2) accommodation and environmental conditions (55.7%); the most important factor was the
evaluation of medical laboratory safety checklist (beta= 0.625) followed by space allocated for the performance
(beta=0.254), (3) essential equipment (45.5%); the most important factor was the quality and ready to use of
essential equipment (beta=0.468) followed by calibration of equipment (beta=0.372), (4) medical laboratory quality
development network (26.0%); the regional internal audit was important (beta=0.518), (5) medical laboratory unit
in remote area (24.5%); the distance between medical laboratory unit and provincial public health office was important
(beta=-0.503), (6) medical laboratory personnel (21.3%); the continuing education and professional development
was important (beta=0.471), and (7) personnel attitudes toward medical laboratory quality system (15.0%) was

important (beta=0.400)
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Conclusion: According to guidelines for developing of the medical laboratory, Ministry of Public Health to
quality systems, the study indicated 3 main challenges. They were 1) policy and resource for medical laboratory
quality management system, 2) accommodation and environmental conditions, and 3) essential equipment,
respectively. In addition, based on the findings, 4 recommendations were proposed including 1) medical laboratory
quality development network, 2) medical laboratory unit in remote area, 3) medical laboratory personnel, and 4)
personnel attitudes toward medical laboratory quality system, respectively.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 227-235. Doi: 10.14456/jams.2016.21

Keywords: Medical laboratory, medical laboratory quality systems, quality system accreditation, medical laboratory

quality development network
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Table 1 Number and percentage of medical laboratory,

Ministry of Public Health classify by hospital size.

Hospital Number Percentage
Regional Hospital 8 8.9
General Hospital 20 22.2
Community Hospital 47 52.2
Others 15 16.7

Total 90 100.0
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Table 2 Number and percentage of medical laboratory, Ministry

of Public Health Medical by accreditation status.

Accreditation status Number | Percentage
ISO 15189 5 55
Laboratory Accreditation: LA 42 46.7
None accredited 43 47.8

Total 90 100.0

fudsidanusunuinuszauazuwunylsiin
wewAsslfiansmensunng (R} ananldwiiae
Toun wlownsusznsstuayuninennslunanamgmnw
numafiamsunng Jauas 616 snwasRwALacFIAREY
ﬁﬁwa@iaqmmwmumﬂﬁﬂmsuwnﬁ $ouas 55.7 0309l
ﬁﬁi'n,ﬂuv'ﬁ?ug'm Ja0az 45.5 100U IMITHAUINTRNIN
NwnadamIunng sauaz 26.0 JrazneANNEgIng
PoInnufiasvoInisnunialsangng Jeuas 24.5
yaanslunwimaiianmunng fauaz 21.3 uazviauad
PILANINIADTZLLUNWIMNATANIIUANE Tapaz 15.0
auEaL asugaaluani 3

nmsiensianuddyasiisvbesludiuys
AR WRNNTIANNNADALMNTALANUEAY | (Table 4)
Wud duslouisuszmIaiauunINenTlun IR
Aumnnwnafiamaunng ldaunsanunanasiduszay
azuunnIUszduNasIuReIUJuanInIInsunng
=30.354-0511 samMIALAUAIadE +1.049 sz
NUMUIZUULINIAAMWALELTMNT +0.590 diuyaang
(FTE) »un8au70 Wmﬂz%m”maiaﬂﬂzamw‘ﬁmﬂuquﬁ OF
A lareauazuuunsszfiuiasas 39.354 windoan
myaunawaiasiioindudeas 1 asvinliszauazuun
mMydsziln aaasdasaz 0.511 winiinsUszgununw
FTUULUITAIAWALHUTAT Wi 1 asadad asvinld
srauazuuwunTUszI % RN uTasas 1.049 uaznan
ﬁa‘i’m’mqﬂmﬂﬂﬁm‘iru%aﬂa: 1 azvinlATzauazuun
msdszdin tRadusesas 0.590

MyAEdMIsiamusn AUt FInaday
ﬁﬁma@iaqmmwmumﬂﬁﬂmmwm‘ wud lagunis
anunenasiu sralazwwmILIwnas WAl Juams
NINTUANE = 1.169 wan13Usziinszuuanulaaant
ludsafufmsnumaiiamaunns +0.002 AuAdficnu
RN mmﬁl,ﬂuquﬁt,ﬁamaaumaaﬁﬁﬁim”umwL%aﬁﬁ
p<0.05 L&A mnﬂ%ﬁ'miaw%aawi”mﬂuquﬁ IR

17 49 aiufi 2 wownnaw 2559



Table 3 The correlation of factors and the level of quality systems assessment.

Factors R Adjusted R’ F Sig
1. Policy and resource for medical laboratory quality management system (X1) 0.793 0.616 48.588 0.000
2. Medical laboratory personnel (X2) 0.471 0.213 24.844 0.000
3. Essential equipment (X3) 0.683 0.455 38.128 0.000
4. Accommodation and environmental conditions (X4) 0.753 0.557 56.974 0.000
5. Medical laboratory unit in remote area (X5) 0.503 0.245 29.824 0.000
6. Medical laboratory quality development network (X6) 0.518 0.260 32.278 0.000
7. Personnel attitudes toward toward medical laboratory quality system (X7) 0.400 0.150 16.714 0.000

p<0.05

Table 4 The regression coefficient of factor influencing the level of quality systems assessment.

Factors Unatandardized | Standardized t sig

Coefficients B Coefficients

Policy and resource for medical laboratory quality management system

1. (Constant) 39.354 4.502 0.000
Quality management system review 1.049 0.497 6.691 0.000
Human resource (Full time equvalent; FTE) 0.590 0.454 5.892 0.000
Lack of essential equipment rate -0.551 -0.585 -7.715 0.000

Accommodation and environmental conditions

2. (Constant) -23.128 -1.938 0.056
Space allocated for the performance 0.002 0.254 3.375 0.001
Evaluation of medical laboratory safety checkliat 1.169 0.627 8.335 0.000

Esential equipment

3. (Constant) 13.865 1.553 0.124
Calibration of equipment 15.515 0.372 4512 0.000
Quality and ready to use of essential equipment 0.581 0.468 5.669 0.000

Medicalaboratory quality development network
4. (Donstant) 74.511 44.351 0.000

Regional internal audit 17.758 0.518 5.681 0.000

Medical labortory unit in remote area
5. (Constant) 87.221 43.745 | 0.000

Distance between medical laboratory unit and Provincial public health office -0.152 -0.503 -5.461 0.000

Medical laboratory peraonnel
6. (Constant) 68.443 25.076 | 0.000

Continuing education and professional development 0.173 0.471 4.984 0.000

Peraonnel attitudes toward medical laboratory qgality system

7. (Constant) 3.612 0.194 0.847

Personnel attitudes 22.610 0.400 4.088 0.000
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Figure 1 The Correlation and regression equation of factor influencing the level of quality systems assessment.
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Abstract

Introduction: Five Times Sit to Stand Test (FTSST) is a tool for measuring lower extremities strength, balance

ability and fall risk. However, studies of the validity of FTSST in community-dwelling elders was limited.

Objective: To investigate the predictive validity, concurrent validity and discriminative validity of FTSST for the risk

of fall assessment in community-dwelling older.

Materials and methods: The matched case-control study in 70 subjects, >60 years old, were divided into two
groups: fall (n=35) and non-fall (n=35). All subjects were asked for baseline demographics and performed FTSST
and timed up and go test (TUGT). The data obtained from this study were analyzed for predictive validity, concurrent

validity, and compared to performed FTSST between fall and non-fall groups (discriminative validity).

Results: Most of the subjects were female. ROC analysis indicated that time required to complete FTSST were
>10.02 seconds, which indicated risk of fall in community-dwelling elders (sensitivity 68.57%, specificity 80.00%, area
under ROC curve (AUC) 0.82; 95%CIl=1.32-2.58). In addition, FTSST had strong correlation with TUGT (r=0.873;
p<0.001) and subjects who experienced fall (fall group) required significantly longer time to complete FTSST than those

of non-fall subjects (p=0.005).

Conclusion: Finding of this study warrants validity of the FTSST and offer important quantitative criteria to monitor
risk of fall in community-dwelling elders.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 236-244. Doi: 10.14456/jams.2016.18

Keywords: Elderly, fall, validity, sit-to-stand test, Physical Therapy
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Table 1 Age, sex, body mass index (BMI), Five time sit to stand (FTSST), and Timed Up and Go test (TUGT) of subjects.

Variables Fall (n=35) Non-fall (n=35)

Age: years (mean+SD) 64.65+6.56 64.46+7.93
Sex: n (%)

- males 10 (28.57) 15 (42.86)

- females 25 (71.43) 20 (57.14)
BMI: Kg/m® (mean+SD) 23.10+4.69 24.33+3.77

- males 24.37+3.0 24.90+4.04

- females 22.59+4.98 23.57+4.04
FTSST: seconds (meantSD)* 10.35+3.41 8.57+1.12
TUGT: seconds (meanSD) 9.24+2.71 8.30+0.97

*Data between fall and non-fall subjects were compared using independent t-test, significant, p=0.005.
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Figure 1 Receiver-operating characteristic (ROC) curve, data distribution, area under curve(AUC), sensitivity, specificity, and cut-off score of
the five-time sit to stand test (FTSST).
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Figure 2 Pearson correlation (r) coefficient between the five times sit to stand test (FTSST) and the standard test; Timed Up and Go Test
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The effect of exposure technique on image quality and radiation dose from CT simulation

image of chest (phantom study)
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Abstract

Introduction: Computed tomography simulation imaging is a processing for treatment plan that may cause patients

high radiation dose receiving. Thus, exposure techniques variation could reduce dose risk.

Objectives: Purpose of this study was to study effect of exposure technique on image quality and radiation dose

(CTDI,,, and effective dose) from CT simulation image of chest.

Materials and methods: Exposure parameters (tube voltage, tube current and slice thickness) were varied to
achieve low radiation dose with equal reference image quality (120 kVp, 100 mAs). In this study, chest phantom
was used. Scanning parameters were 90, 120,140 kVp, in which each kVp was varied to 50, 100, 150 mAs and
slice thickness at 3 mm and 5 mm were tested. CTDI,,, from each scan was recorded. Effective dose of chest and
breast was calculated by impact scan program. Image noise was measured in lung and heart regions. Image quality

was evaluated by 2 radiation oncologists.

Results: The results showed that kVp and mAs were affected to radiation dose. mAs was direct proportional to while
kVp increased radiation dose. In addition, image noise measured in heart and lung region with increasing kVp or

mAs, were reduced. Moreover, 3 mm-slice thickness showed higher noise than 5 mm-slice thickness.

Conclusion: The recommended exposure parameters for computed tomography simulation assessed by radiation
oncologists were 140 kVp, 50 mAs for 3 mm- and 5 mme-slice thickness, respectively. The radiation dose reduced
26.35% (5.92 to 4.36 mGy) from reference exposure technique. Effective dose of chest and breast were 0.7 and
0.57 mSy, respectively

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 245-254. Doi: 10.14456/jams.2016.16

Keywords: Exposure technique, image quality, radiation dose, CT simulation, chest
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qAUAzIBNS
Janainynd

1. 3asianasdnanmiinasaasminem (computed
tomography simulator %30 CT-Sim) ﬁlﬁa Phillips ‘g'u Brilliance

Big Bore 16 &la¢

2. {ud1aa98IUNTIEN (chest phantom: Brand United
States RS Model RS-330) ﬁmmmwamﬁ‘vjuﬁhaad
daudvsiamae ldaudedanldnssisan surnny
s"mmwgms’l,wemﬂﬁﬁmmqa 175 om. usstiwiin 735 kg.
mulutsznevlude ee wilwsaddaauadlalsuns (gﬂﬁ 1)

Figure 1 Chest Phantom.

v
APADWNITANE
1. DIYAINLDNBLITADNNILADIDIADINITINE
U g a dl v a dl
AIUANNARAN LT LUNITRIIIAIN adtnaianlolu
WHUNSIRIN VI L TINENLNANNINENALWLIFIT 71 120 KVp
100 mAs ANMNRWIR A 3 mm waz 5 mm lagltidumaiia

81989 (reference technique) uazasainafiadilsluns
riwmwLaﬂm‘sﬁﬂawﬁaL@]aifvjm‘haaamumadaﬂ
aaugasluans1an 1 RREERV R LRSI ALK/
LA389laN T3 EAaNRILAD381889n133N 11 lasrinue
POUWAMIENLNTWLENTLTE FA8320zMstamni 32 cm

Table 1 The exposure techniques for CT scanning on chest phantom.

Exposure tech- Slice thickness Collimator Rotation time FOV Pitch Matrix size
niques (mm) (sec) (mm)
90kVp 50mAs 3 5 16x1.5 0.75 350 0.938 512x512
90kVp  100mAs 3 5 16x1.5 0.75 350 0.938 512x512
90kVp  150mAs 3 5 16x1.5 0.75 350 0.938 512x512
120kVp  50mAs 3 5 16x1.5 0.75 350 0.938 512x512
120kVp  100mAs* 3 5 16x1.5 0.75 350 0.938 512x512
120kVp  150mAs 3 5 16x1.5 0.75 350 0.938 512x512
140kVp  50mAs 3 5 16x1.5 0.75 350 0.938 512x512
140kVp  100mAs 3 5 16x1.5 0.75 350 0.938 512x512
140kVp  150mAs 3 5 16x1.5 0.75 350 0.938 512x512

*Reference Technique
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2. UBNNRALAIBIMUITNIBIIR RAIE DA TN
lnTLsgnaNAILAe3 LuAna volume computed tomography
dose index (CTDI,,) NUINHUUIDURAINAVBILATEI
LNTLITAONAIADIINNOINIIINEY  WRHIANNATA b
a7 1 lusmnSinassdlugduuuves effective dose
A a o A % A oA .
AUSHmNTIen wazduy dadualvizihdasid (critical

organ) laaltlisunsy Impact scan version 1.0.47
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JUNIN (Noise)
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nsdaduas 1alu 3 USm Ae wala Yeade wae
daaun @le,l,ﬁmlugﬂ“ﬁ' 2 wsadnadRy Y aIUNIUlug
28461 standard deviation (SD) wib28J% Hounsfield unit
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Figure 2 Region of interest (ROI) location.
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3.2 matsziinganiizqmnin laasodunne

NIANITIRINEN
AALAANAIWA LAINNITENUAINLONDTLTE

audannadaluda 1 luudazdnnafianls (fennw

A o o o A A o A &
wnudsnunuta 3.1) Wetzduguninlasisdunnd
% o Ao ' AaA ‘o o @
FIUTIRINB 2 Vunduszrunivablidnans Usunw
e window width 1INAL 400 W&z window level Winny 60
IR szlinlasnIngiy @28n13RNTHIANTALINY DI
23zl (138 Yaanizeddnd uaziola tudu) lasd
I NNTUITL RN TN AT

1 azuun Ao luTOLAN
2 Azuu Ao wald
3 ATUUL AD  TOLAU

1. HANIIUBANAT CTDI,, HazA1wIabIN1wI9d
effective dose NNIBNUAZLEINA DINNTITANLAN
LanwLse

NnMIEEMWenTIIEAauRILAasaNaINaTa
Alaasly lawamstiudindr cToI,, PMNNITLNIWAL

$1RDIFIUNTIION UAZHANIIFIWITE effective dose 7
n39an wasteduldsy asusasluansei 2 waUSunm
F9&lugduuy CTDI, ﬁ@h@%wq@ﬁ 90 kVp, 50 mAs e
WY 1.30 MGy 2891 3ANURINELas 3 mm uaz 5 mm
LLazﬁ@hmﬂqaﬁ' 140 kVp, 150 mAs SeLvinnu 13.08 mGy
PoINIANURINFLAT 3 MM UAZ 5 MM LAZNANITANWIDE
ﬂ’%mm%’aﬁslugﬂu,uu effective dose N1N37298N UAZLATTY
ﬁﬂ’%mm%’oﬁﬁ"hq@ﬁ 90 kVp, 50 mAs AeuiNy 0.2 mSv
WAz 0.16 mSv ANE1A LLazﬁﬂ%mmﬁ'\iﬁqaq@ﬁ 140 kVp,
150 mAs UYL 2.10 mSv Uaz 1.70 mSv AURIAL
6'1?\'1ﬁmwaa@ﬂﬁadﬁ'uﬁ?owamﬂmiﬁuﬁﬂ“ﬁagaﬂ%mmﬁ'?(

INLATBILRLNMIMWITAA811TUNTY Impact scan

2. MmsdsziawamnmwalIanm (Fyprmsuniu:
noise)
HANIU LA U UAIWGIONITIATY U AILNIY
A a @ v @ a v A
sl daedhedhe deadhean Suwiliuaess e
WANAY mAs Waz kVp dudranunwialadi 3 mm 4
MayaImIuNL usnaiale daadedne Yaadnesan
NN AR IaGN 5 mm dauaaslugii 3, 4 uaz 5

Table 2 The CTDI,,, of CT scanning on chest phantom by setting 3 mm. and 5 mm. slice thickness, and the effective

dose of chest and breast.

CTDI,,, (mGy) Effective dose (mSv)
Exposure techniques
3 mm 5 mm Chest Breast

90 kVp 50 mAs 1.30 1.30 0.20 0.16

90 kVp 100 mAs 2.61 2.61 0.40 0.33

90 kVp 150 mAs 3.89 3.91 0.60 0.49
120 kVp 50 mAs 2.96 2.96 0.49 0.38
120 kVp 100 mAs* 5.92 5.92 0.97 0.75
120 kVp 150 mAs 8.88 8.88 1.50 1.10
140 kVp 50 mAs 4.36 4.36 0.70 0.57
140 kVp 100 mAs 8.72 8.72 1.40 1.10
140 kVp 150 mAs 13.08 13.08 2.10 1.70

*Reference Technique
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Exposure Technigue

Figure 3 Noise value (HU) in heart regions of CT scanning by 3 mm. and 5 mm. slice thickness.
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W Moise Left lung 3mm | 1969 | 1789 | 1395 | 1335|1142 | 1094 | 1219|1111 | 977
Y Noise Left lung Smm | 1592 | 1315|1309 | 1205 | 1306 | 977 | 1123 | 988 0.25

Exposure Technigue

Figure 4 Noise value (HU) in left lung regions of CT scanning by 3 mm. and 5 mm. slice thickness.
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#. Noise Right lung5mm | 1557 | 1356| 1154|1148 (1121 | 879 | 1039 899 5.36

Exposure Technigue

Figure 5 Noise value (HU) in right lung regions of CT scanning by 3 mm. and 5 mm. slice thickness.
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T30 Tatan nenua 5 Aunafia @a 120 kVp, 100 mAs
3 mm; 140 kVp, 50 mAs 3 mm; 140 kVp, 50 mAs 5 mm;
140 kVp, 100 mAs 5 mm ez 140 kVp, 150 mAs 5 mm
WaznNTlR AU UUVRISIFUNNTTAINLAUATINY 8
1N 18 anaiia LLa:ﬁﬁhaglu‘szﬁuwaW f9TEAUTALIY
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Table 3 The qualitative image quality evaluation of oncologists.

Scoring
No. Exposure techniques
Oncologists 1 Oncologists 2 Average
1 90 kVp 50 mAs 3 mm 1 3 2
2 90 kVp 100 mAs 3 mm 2 3 25
3 90 kVp 150 mAs 3 mm 2 2 2
4 120 kVp 50 mAs 3 mm 2 2 2
5 120 kVp 100 mAs 3 mm* 3 3 3
6 120 kVp 150 mAs 3 mm 3 2 2.5
7 140 kVp 50 mAs 3 mm 3 3 3
8 140 kVp 100 mAs 3 mm 3 2 25
9 140 kVp 150 mAs 3 mm 3 2 25
10 90 kVp 50 mAs 5 mm 2 2 2
11 90 kVp 100 mAs 5 mm 2 3 25
12 90 kVp 150 mAs 5 mm 2 2 2
13 120 kVp 50 mAs 5 mm 2 3 2.5
14 120 kVp 100 mAs 5 mm* 3 2 25
15 120 kVp 150 mAs 5 mm 3 2 2.5
16 140 kVp 50 mAs 5 mm 3 3 3
17 140 kVp 100 mAs 5 mm 3 3 3
18 140 kVp 150 mAs 5 mm 3 3 3

*Reference Technique
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Abstract

Background: Bureau of Laboratory Quality Standards established medical laboratory safety accreditation program
according to ISO 15190: 2003 in Thailand since May 2013. Nonconformities (NCs) were found from 1 to 18 in each
laboratory. Number of NCs may be based on variety of factors such as location of laboratory, type of organization,

type and number of test items, duration of accreditation and type of NCs.
Objective: To determine the factors affecting number of NCs found by ISO 15190:2003 assessment.

Method: Multiple logistic regression was used to analyze 249 NCs of 54 medical laboratories assessed from May

2013 to December 2014.

Results: There were 4 factors affecting the number of NCs more than average. They were 1) design for safety
(Adjusted Odds Ratio, OR,4=16.50, p=0.002), 2) procedures, documentation, audits and inspection (OR,4=102.20,
p=0.005), 3) personnel responsibilities (OR.4=43.23, p=0.023), and 4) safe work practices (OR.4=35.37,
p=0.008).

Conclusion: Improperly design of laboratory safety causes more NCs. Factors affected included no standard
documented procedures, no audits and inspection for safety, personnel has no responsibilities in safety aspect, and
no safe work practices. The more NCs found, the lower level of laboratory safety detected. Therefore, to reduce
NCs in order to provide safety for staffs, visitors as well as environmental, these 4 factors should be focused as
first priority.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 255-262. Doi: 10.14456/jams.2016.20

Keywords: ISO 15190:2003, medical laboratory, safety laboratory
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Table 1 Background information of 54 laboratory study groups.

Background information Number (%)

Location

- Bangkok Metropolitan Region 25 (46.30)

- Provincial 29 (53.70)
Type of sector

- Government 31 (57.41)

- Private 23 (42.59)
Type of sanatorium

- Hospital 21 (38.89)

- Others 33 (61.11)
Type of service

- Routine laboratory 40 (74.07)

- Special / Research laboratory 14 (25.93)

Scope of ISO 15189 accredited testing
- Mean (95% Cl)

Number of nonconformities
- Mean (95% CI)

Accreditation time: ISO 15190 (months)
- Mean (95% ClI)

Accreditation time: ISO 15189 (years)

38.5 (28.5-48.4)

4.4 (3.6-5.2)

10.4 (9.1-11.6)

- Mean (95% CI) 5.1 (4.2-5.9)
Table 2 Classification of 249 nonconformities (NCs) against ISO 15190:2003.
Nonconformities Number (%)
Management and planning (Requirement no.6-11) 121 (48.59)
Personal protective equipment (Requirement no.12) 59 (23.69)
Safety practices (Requirement no.13-22) 33 (13.25)
Waste disposal (Requirement no.23) 36 (14.46)
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Wadnwanusunuiseninglasunendinade
$rwndaunwissfiannnitenads lagldnsmeseuuuy
NIU1Y (Binomial study) WAz Unadjusted Odds ratio Wil
Yaspfionafanusunuiaaswindaunniasfinanni
Aadnata iy MIsiad p<0.25 $1wau 5 1ase
e miaammmﬁamwﬂaa@n‘”ﬂ (design for safety,

p=0.0006) Laﬂmwa@au URzMIATIRANTANNLRANE
(procedures, documentation, audits and inspection, p=0.003
m’l&lﬁlﬁ@]“ﬁﬂummqﬂmni (personnel responsibilities,
p=0.001 qﬂﬂitﬁﬂadﬁud’mqﬂﬂa (personal protective
equipment, p=0.164 LLazLLmﬂﬁuﬁﬁl’svl,ﬂ@Tmmwwﬂaaﬂﬁ'ﬂ
(safe work practices), p=0.007 @TdLLﬁNM@ﬁNﬁ 3

Table 3 Factors that may affect the number of NCs more than an average: 4 NCs.

Factor (Number) No. of lab. has NCs. Unadjusted 95%ClI p-value
more than an average (%) Odds ratio
Location
- Bangkok Metropolitan Region (25) 11 (44.00) 1.49 0.51-4.42 0.478
- Provincial (29) 10 (34.48) 1.00
Type of sector
- Government (31) 11 (43.48) 0.72 0.24-2.12 0.551
- Private (23) 10 (35.48) 1.00
Type of sanatorium
- Hospital (21) 9 (42.86) 1.00
- Others (33) 12 (36.36) 0.76 0.25-2.29 0.633
Type of service
- Routine laboratory (40) 15 (37.50) 0.80 0.29-2.66 0.723
- Special / Research laboratory (14) 6 (42.86) 1.00
Scope of ISO 15189 accredited testing
- Greater than 38 test (22) 10 (454.45) 1.59 0.53-4.76 0.412
- Less than or equal to 38 test (32) 11 (34.38) 1.00
Accreditation time: ISO 15190 (months)
- Shorter than or equal to 10 months (28) 12 (42.86) 1.00
- Longer than 10 months (26) 9 (34.62) 0.71 0.24-2.09 0.535
Accreditation time: ISO 15189 (years)
- Shorter than or equal to 5 years (26) 10 (38.49) 1.00
- Longer than 5 years (28) 11 (39.29) 1.04 0.35-3.05 0.950
NCs against requirement no.6: Designing
for safety
- Absent (31) 6 (19.35) 1.00
- Present (23) 15 (65.22) 7.81 2.32-26.35  0.0006

Bull Chiang Mai Assoc Med Sci

Vol. 49 No. 2 May 2016 259



Table 3 Factors that may affect the number of NCs more than an average: 4 NCs. (continued)

Factor (Number) No. of lab. has NCs. Unadjusted 95%CI p-value
more than an average (%) Odds ratio

NCs against requirement no.7: Procedures,
documentation, audits and inspection

- Absent (27) 4 (14.81) 1.00

- Present (27) 17 (62.96) 9.78 2.70-34.93 0.003
NCs against requirement no.8: Identification
of hazards

- Absent (34) 13 (38.24) 1.00

- Present (20) 8 (40.00) 1.08 0.36-3.28 0.898
NCs against requirement no.10: Training

- Absent (44) 16 (36.36) 1.00

- Present (10) 5 (50.00) 1.75 0.47-6.61 0.425
NCs against requirement no.11: Personnel
responsibilities

- Absent (43) 12 (27.91) 1.00

- Present (11) 9 (87.82) 11.63 >2.40 0.001
NCs against requirement no.12: Personal
protective equipment (PPE)

- Absent (19) 5 (26.32) 1.00

- Present (35) 16 (45.21) 2.36 0.72-7.67 0.164
NCs against requirement no.13-22: Safe
work practices

- Absent (35) 9 (25.71) 1.00

- Present (19) 12 (63.16) 4.95 1.52-16.15 0.007
NCs against requirement no.23: Waste
disposal

- Absent (35) 12 (34.29) 1.73 0.56-5.30 0.346

- Present (19) 9 (47.37) 1.00
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2) ANNTURATOUVBIYAANINT (OR.g=43.23, p=0.023)
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Table 4 Factors affecting the number of NCs more than an average: Multiple logistic regression.

Factor (Number) No. of lab. has NCs. Unadjusted Adjusted  p-value
more than an average (%) Odds ratio Odds ratio

NCs against requirement no.6: Designing
for safety

- Absent (31) 6 (19.35) 1.00 1.00

- Present (23) 15 (65.22) 7.81 16.50 0.020
NCs against requirement no.7: Procedures,
documentation, audits and inspection

- Absent (27) 4 (14.81) 1.00 1.00

- Present (27) 17 (62.96) 9.78 102.20 0.005
NCs against requirement no.11: Personnel
responsibilities

- Absent (43) 12 (27.91) 1.00 1.00

- Present (11) 9 (81.82) 11.62 43.23 0.023
NCs against requirement no.13-22: Safe
work practices

- Absent (35) 9 (25.71) 1.00 1.00

- Present (19) 12 (63.16) 4.95 35.37 0.008
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Abstract

Objectives: The purpose of this study was to investigate overall and sex differences of cardiovascular function,
rating of perceived exertion, energy expenditure and the level of exercise testing to the heart rate maximizer test in

both sexes of healthy young adults.

Methods: One-hundred healthy young adults including 50 males (mean age 22.7+3.1 years) and 50 females (mean
age 22.7+3.3 years) participated in the study. Participants completed two minutes of the heart rate maximizer test.
Measurements included heart rate (HR), systolic blood pressure (SBP), rating of perceived exertion (RPE), energy
expenditure (EE) at baseline, during testing and 5 minutes of recovery period. A heart rate recovery (HRR) was

calculated.

Results: During performing the heart rate maximizer test, HR, SBP and RPE increased dramatically and reached
the peak at two minutes of the test which is about 90% maximal HR (HR,,,) and RPE of 16, respectively. For
period of recovery, HR, RPE and SBP decreased rapidly then HR became plateau at 4" and 5" minute of
recovery. All variables, however, still be higher than at baseline. Although trends of all variables looked similar
between gender, HRR in first minute, SBP and EE were significantly higher and RPE in second minute of recovery

was significantly lower in males compared to females (p<0.05).

Conclusion: The heart rate maximizer test can be used as a safe vigorous exercise testing for evaluating of
cardiovascular system. Despite similar trends were observed in most parameters for both genders, sex differences
in cardiovascular function can be found in this study by considering HRR in first minute, SBP, EE and RPE.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 263-275. Doi: 10.14456/jams.2016.17

Keywords: Heart rate maximizer, heart rate response, heart rate recovery, rating of perceived exertion, energy

expenditure
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NINAROU heart rate maximizer Waz&N@ Friedman test
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Table 1 Demographic characteristic of the participants (mean+SD).

All participants Males Females p-value
(n=100) (n=50) (n=50)

Age (years) 22.7+3.2 22. 7+3.1 22.7+3.3 0.998
Height (cm.) 165.31+8.2 171.1£5.9 159.4+5.5 <0.001
Weight (kg.) 59.6+11.2 66.0+8.1 53.3+10.3 <0.001
BMI (kg.(m*)™) 21.7+3.2 22.6+2.9 20.9+3.2 0.007
HR,,,, (bpm) 197.3+3.2 197.3+3.1 197.3+3.3 0.998
Jumping step counts (times) 134.62+11.1 137.92+12 131.3249.2 0.003
Abnormal signs or symptoms no no no

Note: BMI: body mass index; HR,,,,: maximal heart rate; cm: centimeter; kg: kilogram, kg. (m2 )'7: kilogram per square meter; bpm: beats per minute.

AAIINILAUVBINRA M (HR)

PNNMIAATEAGILENG Repeated measures ANOVA
WU 108970 HR J0MULaNEINWIZRINITIIa18879
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o o & R ° A A a
ﬂiumgwulm:mwmmswmauLm:umggmq@’lumﬂ
7 2 289ININAFAY M1 HRp, AL 178.9%10.12 @39
' A o § °
@auwfl PIVINNL 90.3+5%HR,,, LLamﬂaaLﬁamq@mmi
o I ¥ ad A = =
NAROUDUMAUIUNTIIAINIUNTAN 4 uaz 5 WawlSouiioy
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Jeranauaztiaian lasltadid Two-way repeated
measures ANOVA with Bonferroni correction Wu7n baisl
Ujaunusniu (p=0.752) \fignumIneuawedzas HR da
MINAFBU heart rate maximizer MNMTINATIZRAILFAR
Independent student t-test VBITLALAINRBNVDS
NSNAFOUINNAT %BHR,,, WUIINIFOILWANATDL
heart rate maximizer f3z@UANNNTENT lduaneaInin
(p=0.458) lasiwemaidn %HR,,, WinnU 90.7+4.9 Uay
INANGINALTINAY 89.945.2
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Figure 1 Gender differences in heart rate response to the heart rate maximizer test. Data are presented as mean at rest, every 30 seconds during

performing the test and every minute of recovery period for five minutes. HR: heart rate; HRr: heart rate in recovery period; s: seconds; bpm:

beats per minute.
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Figure 2 Gender differences in heart rate recovery to heart rate maximizer. Data are presented as mean+SEM at 1 to 5 minutes of recovery period.

SEM: standard error of mean; HRR: heart rate recovery; bpm: beats per minute; * significant between gender (p<0.05)
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Figure 3 Gender differences in systolic blood pressure to the heart rate maximizer test. Data are presented as mean+SEM at rest and at 1, 3 and

5 minutes of recovery period. SEM: standard error of mean; T: testing period; SBPr: systolic blood pressure in recovery period; *significant

between gender (p<0.05).

mi%'ufmwmﬁaﬂum‘saaﬂﬁ’]ﬁdmﬂ (RPE)

Figure 4 LEAIAILRRDLAZANIAINNARIALAR DY
UIAIFIUVBINTIAVBIAN RPE an1Inagey heart rate
maximizer IINNNIILATIZREIU&DA Friedman test with
Wilcoxon correction WU3NA @AY RPE 18901818803
nanoianuuandeiulunniinaaiilisddyn
§66 (0<0.001) aWITINLLNINA FApEHE Friedman test

with Wilcoxon correction WU31 NIgaIWANAT RPE LWan
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gnanwluudazdanan (p<0.001) lag RPE ﬁmaga‘ﬁ'q@lu
WIfifl 2 2a9M1Inasay (WA RAYINY 16.3£0.4 uas
INANDINAYINAL 16.6£0.4) Laz RPE ﬁﬁwﬁwqﬂumﬁﬁl
5 Tuga9Wnflu (waT iy 8.4£0.3 waziwandedien
WYiNAU 8.8+0.3) LLafoiaLﬂ%'m_ll,ﬁﬂmm'jwmjuﬁmaﬁﬁ
Mann-Whitney U wunlugnsinAulumiiifi 2 iwemeds
TBNUA RPE ganiuwemneaeaiinfmanmaia (0=0.04)
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Figure 4 Gender differences in rating of perceived exertion scale (RPE) to the heart rate maximizer test. Data are presented as mean+SEM at rest,
every 30 seconds during performing the test and every minute of recovery period for five minutes. SEM: standard error of mean; RPE: rating

of perceived exertion scale; RPEr: rating of perceived exertion scale in recovery period; s: second; *significant between gender (p<0.05).

fU TN UIZAUNRIINID BT (energy expenditure, EE) LRZFIUNNINA AN TIATIZANANIIRAR Independent

Table 2 L&aIf1 EE Waz EE per minute (AU3xamh student t-test WuiNA1 EE Waz EE per minute Llweae
o @ {6 o . P2 ' o ' a ' v o w aa
TAUNEINUNLTRanhinaun) VBIDNFENATYNI Y gamﬂw,wemtydamuﬁuymmymaam (p<0.01)

Table 2 Energy expenditure (EE) during the heart rate maximizer test (mean+SD).

All participants Males Females p-value
(n=100) (n=50) (n=50)
EE (kcal.) 27.2+5.8 30.4+4.6 24.0£5.0 <0.01
EE per minute (kcal.min™) 13.6£2.9 15.2+2.3 12.0+2.5 <0.01

Note: EE: energy expenditure, kcal: kilocalories.
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Abstract

Introduction: Number of people with disabilities resulting from stroke is increasing in Thailand. Almost all of those
individuals have residual physical impairments that cause difficulty in functional performance leading to poor quality

of life, especially when at home.

Objectives: To investigate effects of home visit program on functional abilities and quality of life of persons with

disabilities resulting from stroke.

Materials and methods: This study was a quasi-experimental research design. Thirty-six persons with disabilities
resulting from stroke living in Chiang Mai Province were recruited by purposive sampling and divided into 2 groups,
18 each. The experimental group was received home visit program and the other was the control. Two instruments
used in this study were 1) Test of Activities of Daily Living and 2) the World Health Organization Quality of Life-Thai
version (WHOQOL-BREF-THAI). Pretest data was collected within 7 days prior to home visit program. Occupational
therapist provided a 3-hour home visit and provided rehabilitation education to participants. Data collection at

post-test was the conducted 3 months post intervention.

Results: Scores of activities of daily living and quality of life increased significantly (p<0.05) in both groups. However,
score of quality of life in the experimental participants at post intervention (89.11+£10.84) was significantly higher than
those in the control (80.61+8.75) (p<0.05).

Conclusion: The results reflected benefit of home visit program conducted by occupational therapists on better
quality of life. Occupational therapists can incorporate a home visit program into their routine work in order to
enhance functional abilities which will lead to good quality of life in stroke clients when they are at home.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 276-285. Doi: 10.14456/jams.2016.24

Keywords: Community-based rehabilitation, transitional process, social participation
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Table 1 Socio-demographic data of participants both in control and experimental groups.
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Frequency (%)

Control group (N=18) Experimental group (N=18)

Age (years)

41-50 1(2.8) 1(2.8)

51-60 7 (19.4) 6 (16.7)

61-70 6 (16.7) 8 (22.2)

X(SD) 63.11 (8.53) 64.00 (8.38)

Education level

None 1(2.8) 1(2.8)

Elementary school 10 (27.8) 12 (33.3)

Secondary school 4 (11.1) 4 (11.1)

College 3 (8.3) 0 (0.0)

University 0 (0.0) 1 (2.8)
Caregivers

Take care of oneself 0 (0.0) 1(2.8)

Spouse 4 (11.1) 3 (8.3)

Son/daughter/niece/nephew 13 (36.1) 12 (33.3)

Other relatives 1(2.8) 2 (5.6)
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Table 1 Socio-demographic data of participants both in control and experimental groups. (continues)

Frequency (%)

Control group (N=18) Experimental group (N=18)
Monthly income
Sufficient and save 4 (11.1) 6 (16.7)
Sufficient but cannot save 12 (33.3) 12 (33.3)
Insufficient 2 (5.6) 0 (0.0
Paralyzed side
Left 9 (25.0) 8 (22.2)
Right 9 (25.0) 10 (27.8)
Time length since onset (months)
1-2 2 (5.6) 1(2.8)
3-4 9 (25.0) 8 (22.2)
5-6 6 (16.7) 7 (19.4)
7-8 1 (2.8) 2 (5.6)
Brunnstrom’s motor recovery
2: spasticity developing 6 (16.7) 9 (25.0)
3: voluntary movement with synergy 8 (22.2) 4 (11.1)
4: decrease synergy movement 4 (11.1) 5 (13.9)
ijaﬂ@maumimzmLl@l”’;“uad“ﬁagamadmjwmuqu Lﬁa’imﬂzﬁ“ﬁayamﬂmiﬁﬂwﬁﬁ Fatlyznoudn Paired
Lmzﬂﬁjuﬂﬂaa\‘l@ﬁ yEna Kolmogorov-Smirnov W11 ﬁaga t-test LLae Independent sample t-test @”auamlumiwﬁ 2-4

inInszauanuuln@diltaia Parametric statistics

Table 2 Comparison of activities of daily living and quality of life between control and experimental groups at pretest.

x(S5.D.) t p
Control group (N=18) Experimental group (N=18)
ADL scores 79.11 (17.72) 80.78 (16.19) -0.30 0.77
QOL scores 79.50 (8.58) 81.28 (12.87) -0.49 0.63
* p<0.05

Table 3 Within group comparison of activities of daily living and quality of life between pre and post home visit in control

and experimental groups.

Control group Experimental group
Pre home visit Post home visit t p Pre home visit Post home visit t p
% (SD) % (SD) % (SD) % (SD)

ADL scores  79.11 (17.72)  85.44 (12.26) -2.98 0.008* 80.78 (16.19) 90.83 (13.08) -5.05 0.000*
QOL scores  79.50 (8.58) 80.61 (8.75) -2.43 0.026* 81.28 (12.87) 89.11 (10.84) -3.30 0.004*

* p<0.05
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Table 4 Comparison of activities of daily living and quality of life between control and experimental groups at post-test.

x(S.D.) t o
Control group (N=18) Experimental group (N=18)
ADL scores 85.44 (12.26) 90.83 (13.08) -1.28 0.21
QOL scores 80.61 (8.75) 89.11 (10.84) -2.59 0.01*
* p<0.05
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Effects of Saraphi (Mammea siamensis) flower extracts on cell proliferation and

Fms-like tyrosine kinase 3 expression in leukemic EoL-1 cell line
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Introduction: Saraphi (Mammea siamensis) is a medicinal herb used in Thai traditional medicine. Its flowers was
traditionally used for heart tonics, fever, and enhancement of appetite in Thailand. FLT3 (Fms-like tyrosine kinase 3)

is a prognostic marker for acute myeloblastic leukemia (AML) and it can control leukemic cell proliferation.

Objective: To investigate the cytotoxic effects of crude ethanolic extract (EtOH) and fractional extracts including
hexane (Hex), ethyl acetate (EtOAc), and methanol (MeOH) fractions from M. siamensis flowers and to determine

the effects on FLT3 expression in EoL-1 cells.

Materials and methods: Flowers of M. siamensis were firstly extracted using ethanol. The EtOH extract was further
fractionated by Hex, EtOAc, and MeOH, respectively. MTT assay was performed to evaluate cytotoxic effects of
each extract. The effective extracts were used to determine their inhibitory effects on FLT3 protein expression by

Western blot analysis. Total cell number was determined by trypan blue dye exclusion assay.

Results: Hex fraction demonstrated the strongest cytotoxic activity with IC,, of 3.8£0.8 pg/mL. Moreover, FLT3
protein expression and total cell numbers of Hex fraction treated EolL-1 cells were decreased in a time- and dose-dependent

manner at the concentration of IC,, value.

Conclusion: The Hex fraction from M. siamensis flowers inhibited cell proliferation via the suppression of FLT3

expression. It could be suggested that Hex extraction of M. siamensis flower is a promising approach for new

anti-leukemic drug candidates.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 286-293. Doi: 10.14456/jams.2016.19
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Introduction

Leukemia is a blood disease characterized by
diversity of chromosomal and molecular changes. It was
characterized by the hematopoietic progenitor cells losing
their ability to differentiate normally and to respond to normal
regulators of proliferation. Some alterations of protein
levels provided useful molecular biomarkers which have
evaluated in leukemia patients."”

FLT3 (Fms-like tyrosine kinase 3) belongs to the
class Il receptor tyrosine kinase and has an important
role in hematopoietic progenitor cell proliferation. It is
a prognostic marker for acute myeloblastic leukemia
(AML).>* Ligand-FLT3 binding promotes receptor dimerization
and subsequent signaling and phosphorylation of multiple

cytoplasmic proteins as well as the activation of several

Bull Chiang Mai Assoc Med Sci

downstream signaling pathways, such as Ras/Raf, MAPK,
and PI3 kinase cascades.*® Previous study showed that
upregulation of FLT3 and its ligand by leukemic cells
creates an autocrine signaling loop which stimulates
proliferation of EoL-1 cell line.® Furthermore, high levels
of wild-type FLT3 have been reported for blast cells in 20-25%
of AML patients without FLT3 mutations. This may be
considered to represent an attractive therapeutic target in AML.

Mammea siamensis (Miq.) T. Anders, belonging to
the Guttiferae family, is a Thai medicinal plant, named
“Saraphi”. lts flowers have been traditionally used as a
heart tonic in Thailand. Several coumarins and xanthone
have been isolated from Saraphi flower and some of which
have potential pharmacological and therapeutic effects.”®

Recent study revealed that isolated compounds from flower
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extract of M. siamensis showed significant anti-proliferative
activities against leukemia and stomach cancer cell lines.’
However, there are no data concerning the effects of
M. siamensis flower extracts on FLT3 protein expression
in leukemic cells. The objectives of this study were to
investigate cytotoxic and inhibitory effects of fractional
crude extracts (ethanol, hexane, ethyl acetate, and methanol)
from M. siamensis flowers on FLT3 expressed EoL-1

leukemic cell line.

Materials and Methods

Cell culture and condition

EoL-1 (Cat. No. RBRC-RCB0641; acute myeloblastic
cell line) was purchased from RIKEN BRC CELL BANK
and maintained in RPMI 1640 medium supplemented with
10% fetal bovine serum (FBS, Invitrogen,™ Carlsbad, CA,
USA), 2 mM L-glutamine, 100 units/mL penicillin and 100
pg/mL streptomycin at 37 °C in a humidified incubator with
5% CO,.

Plant material and preparation

M. siamensis flowers were collected between
February-April, 2014 in Chiang Mai Province, Thailand.
A voucher specimen (J.F. Maxwell, No. 92-70) was
deposited by the CMU herbarium, Faculty of Science,
Chiang Mai University, Chiang Mai, Thailand. The flowers
were dried in hot-air oven before extraction by ethanol
(EtOH). Crude EtOH extract was further fractionated by
quick column chromatography packed with silica gel and
partitioned with hexane, ethyl acetate, and methanol
successively yielding the Hex, EtOAc, and MeOH fractions,
respectively. Concentrated solution was completely dried
by a rotary evaporator. Four fractions were kept at -20 °C
until used and suspended in DMSO to prepare the stock

solution (25 mg/mL).

MTT assay

Cytotoxicity of crude EtOH extract and three
fractional extracts (Hex, EtOAc, and MeOH) from M. siamensis
flowers were determined by MTT assay. EoL-1 cells were

seeded (1.0x10* cells/well) in 96-well plates, and incubated
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for overnight at 37 °C with 5% CO,. Cells were then
treated with 4 extracts (0-100 pg/mL) for 48 hrs. Complete
medium with DMSO was used as a vehicle control (VC).
After incubation, 15 pL of MTT dye (Sigma-Aldrich,
St Louis, MO, USA) solution (5 ug/mL) was added to each
well and plate was incubated at 37 °C for another 4 hrs.
Formazan crystal products were dissolved by 200 pL of
DMSO, and the absorbance was measured at 578 nm
by an AccuReader™ microplate reader (Metertech Inc,
Taipei, Taiwan) with reference blank at 630 nm. The percentage

of cell viability was calculated as following formula.

Absorb f tost
% Cell viability = sorbance of fes X 100

Absorbance of vehicle control

The average of cell viability obtained from triplicate experiments
was plotted as graph. The inhibitory concentration at 50%
growth (IC,,) value was presented as the lowest
concentration that decreases cell growth 50%, whereas
IC,, value was determined as a non-toxic dose and used

for protein expression analysis.

Protein extraction and Western blotting

After treatment, leukemic cells were harvested
and viable cell number was counted using 0.4%
trypan blue. Thereafter, total protein from treated cells
was extracted using RIPA buffer (25 mM Tris-HCI,
pH 7.6, 150 mM NaCl, 1% NP-40, 1% sodium deoxycholate
(C,,HNaO,), and 0.1% SDS). Protein concentration
was measured by Folin-Lowry method. FLT3 protein was
separated by 7.5% SDS polyacrylamide gel and detected
using rabbit polyclonal anti-FLT3 antibody (1:1,000 in
blocking buffer, Invitrogen™, Carlsbad, CA, USA). GAPDH
(Santa Cruz Biotechnology, CA, USA) was used as a
loading control with a dilution of 1:1,000. HRP-conjugated
goat anti-rabbit IgG (1:20,000) was used as a secondary
antibody. Protein of interest was detected by Luminata™
Forte Western HRP substrate (Millipore Corporation,
Billerica, MA, USA). Protein band was quantified by
a scan densitometer and Quantity One software, version
4.6.3 (Bio-Rad laboratories, Hercules, CA, USA). Density
value of each FLT3 band was normalized to GAPDH band.
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Statistical analysis

Average of triplicate experiments and standard
error of mean (SEM) were used for quantification. Level of
target protein expression was compared to vehicle control.
The results were shown as mean+SEM. Differences
between-means of each experiment were analyzed by
One-way analysis of variance (One-way ANOVA). Statistic

significances were considered at p<0.05.
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Cytotoxicity of M. siamensis flower extracts

In the present study, it was demonstrated that crude
EtOH extract and Hex fraction exhibited a strong inhibitory
effect on EoL-1 cells, with IC,, of 5.5+0.7 and 3.8+0.8 pg/mL,
respectively, while IC,, values of EtOAc and MeOH fractions
were 14.9+1.0 and >100 pg/mL, respectively (Figure 1).
The finding indicated that Hex fraction may have a potent
anti-proliferative properties against FLT3-expressing leukemic

cells.
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Figure 1 Cytotoxic effect of M. siamensis flower (A) crude EtOH extract and fractional extracts of (B) Hex, (C) EtOAc, and (D) MeOH against

EoL-1 cell line. Average of cell viability was obtained from three independent experiments.

M. siamensis flower extracts suppressed FLT3 expression
in EoL-1 cell line

After treatment of EoL-1 cells with crude EtOH
extract and fractional extracts of Hex and EtOAc for 48 hrs,
Hex fraction showed the most effective in inhibition of
FLT3 expression by 21.1+6.3% compared to vehicle control

but not crude EtOH extract and EtOAc fraction (Figure 2A).
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Total cell numbers after treatment with crude EtOH
extract and fractional extracts of Hex and EtOAc were
significantly decreased by 52.8+4.1, 68.3+2.3, and
24.7+6.5%, respectively when compared to vehicle control
(Figure 2B). Percentages of dead cells were in the range

of 0-3%.
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Figure 2 Effects of crude EtOH extract and fractional extracts of Hex and EtOAc on FLT3 protein expression in EoL-1 cells. (A) Level of FLT3

protein expression after treatment was evaluated by Western blotting; GAPDH was used as a loading control. Density of each FLT3

band was normalized to GAPDH. (B) Total cell numbers of EoL-1 cells after treated with EtOH extract, Hex fraction, and EtOAc

fractions were determined by trypan blue exclusion method. Data were mean values+SEM of three independent experiments. Asterisk

(*) denotes a significant difference from the control group (p<0.05).

Suppression of FLT3 expression in M. siamensis flower
extracts treated EoL-1 cell line was time dependent

In this experiment, EoL-1 cells were treated with
crude EtOH extract, Hex, and EtOAc fractions for 12, 24,
48, and 72 hrs and FLT3 was determined by Western
blotting. Crude EtOH, Hex, and EtOAc fractions reduced
FLT3 expression in time-dependent manner compared to

vehicle control (Figure 3A). However, crude EtOH and

EtOAc fraction. Total cell number after 48 hrs-treatment
was also decreased without induction of cell death
(Figure 3B). Percentage of dead cells was in the range
of 0-3%. From these results, the active compound of
M. siamensis flower extract was most likely less polar
compound found in low to non-polar compartment, especially
in Hex fraction. Thus, Hex fraction was selected as

a candidate M. siamensis flower extract for further

Hex fraction showed more activity to suppress FLT3 than examination.
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Figure 3 Effect of incubation time period of crude EtOH extract and fractional extracts of Hex and EtOAc treatments on FLT3 expression in

EoL-1 cells. Levels of FLT3 expression after treated with (A) crude EtOH extract, (B) Hex fraction, and (C) EtOAc fraction was evaluated

by Western blotting; GAPDH was used as a loading control. Density of each FLT3 band was normalized to GAPDH. (D-F) Total cell

numbers after 12, 24, 48, and 72 hrs were counted using trypan blue exclusion method. Data were mean values+SEM of three

independent experiments. Asterisk (*) denotes a significant difference from the control group (p<0.05).
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Suppression of FLT3 expression in M. siamensis flower
extracts treated EoL-1 cell line was dose dependent
Various non-cytotoxic doses of Hex fraction (0.25,
0.50, 0.75, and 1.0 pg/mL) of M. siamensis flowers
were examined for effects on FLT3 protein expression.
Protein levels of FLT3 were decreased 11.2+8.6, 67.5+4.7,

83.415.9, and 88.8+19.6% in response to concentrations

VC 025 0.50 0.75 1.00

. 1 L

pg/mL
<= FLT3

e Gy e @ 4 GAPDH

120
100 -
80 -
60
40
20 *

% FLT3 level

vC 025 050 075 1.00

Concentration of Hex fraction (ug/mL)

of 0.25, 0.50, 0.75, and 1.00 pg/mL of Hex fraction,
respectively compared to vehicle control (Figure 4A).
Total cell numbers after Hex fraction treatments were
significantly decreased 62.6+0.4, 81.7+0.3, 90.5+0.8, and
94.6+0.9% at 0.25, 0.50, 0.75, and 1.00 pg/mL of Hex
fraction, respectively compared to vehicle control. Percentage

of dead cells was in the range of 0-1% (Figure 4B).

120 -
100
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20

vC 0.25 050 075 1.00

Concentration of Hex fraction (ug/mL)

Figure 4 Effect of dose of Hex fraction on FLT3 expression in EoL-1 cells. Cells were treated with various concentrations (0.25, 0.50, 0.75, and

1.00 ug/mL) for 48 hrs. (A) FLT3 protein expression after treatment was evaluated by Western blotting; GAPDH was used as a loading

control. Density of each FLT3 band was normalized to GAPDH. (B) Total cell numbers after 48 hrs were counted using the trypan blue

exclusion method. Data were mean values+SEM of three independent experiments. Asterisk (*) denotes a significant difference from

the control group (p<0.05).

This is the first report revealed the effect of M. siamensis
flower extracts on the molecular inhibitory mechanism of
FLT3 protein in leukemic cells. FLT3, a receptor tyrosine
kinase, involves in cell proliferation, differentiation, and
apoptosis of hematopoietic cells. In this study, M. siamensis
or Saraphi was interested. It has been used for a long
time as a Thai traditional medicine. Saraphi is in the genus
Mammea and enriches of secondary metabolites compounds,

%" Recently, hexane fraction

e.g. coumarins and xanthone.
of seeds of M. siamensis was shown to have cytotoxic
and inhibitory effects on WT1 protein expression in

K562 cell line.”
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The cytotoxic effect of crude EtOH extract and
fractional extracts (Hex, EtOAc, and MeOH) from M. siamensis
flowers were assessed by MTT assay. Crude EtOH
extract and fractional extracts of Hex and EtOAc showed
cytotoxic effects on EoL-1 cells but not MeOH fractional
extract. Hex fraction provided the strongest cytotoxic
effect followed by crude EtOH extract and EtOAc fraction.
The results obtained from Tung et al. demonstrated that
compound from methanol extract of M. siamensis flower
exhibited significant antiproliferative activity against hu-
man leukemic cell lines including HL-60, U937, THP-1,
and Jurkat cell lines.’ Furthermore, after treatment with

three M. siamensis flower extracts (crude EtOH extract,
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Hex fraction, and EtOAc fraction), Hex fraction had the
strongest inhibitory effect on FLT3 protein expression in
leukemic cells both in time- and dose-dependent manner.
Result also showed its ability to suppress leukemic cell
proliferation without cell viability alteration. However,
crude EtOH extract and EtOAc fraction could slightly
inhibit FLT3 protein expression in a time-dependent
manner. Taken together, it revealed that active compounds
dissolved in Hex fraction have ability to inhibit cell proliferation,
destroy leukemic cells at high doses and downregulate
the target FLT3 protein level at non-cytotoxic doses.
Previous study showed that main active compound found
in Hex fraction from seeds of M. siamensis was mammea
E/BB."

The effective compounds in Hex fraction of M. siamensis
flowers need further on studies. These results suggested
that the active compound dissolved in hexane, a non-polar
solvent, may be essential oil. The essential oil in M. siamensis
flower, includes mammea B/AC cyclo D, kayeassamin A,

3% Flower extract of M. siamensis

surangin C, theraphin B.
was reported to inhibit Staphylococcus aureus and Bacillus
subtilis. Moreover, methanolic extract of flowers could inhibit
nitric oxide (NO) production in lipopolysaccharide-activated
RAW264.7 cells with IC,, value of 28.9 pg/mL, whereas
ethyl acetate extract exhibited cytotoxic effects by MTT
assay. The ethyl acetate soluble fraction had 3 coumarins;
mammeasin A, kayeassamin G, and mammea A/AD."
Results from this study suggested that Hex fractional
extract of M. siamensis flower has potentially used to

develop into new anti-cancer drug candidates.
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Conclusion

The flower extracts of M. siamensis strongly possessed
anti-proliferation of leukemic cells although MeOH fraction
had no cytotoxic and inhibitory effects on EoL-1 leukemic
cell line. Furthermore, Hex fraction decreased FLT3 protein
level in both time- and dose-dependent manner. This is
the first report of inhibitory effects of M. siamensis flower
extracts on FLT3 protein expression in leukemic cells.
Therefore, an active compound from the fraction will be
further investigated in the future. This result indicates
that flower extracts from M. siamensis used in traditional
Thai medicine may be useful as an alternative therapeutic
agent in human acute myeloblastic leukemic cells. The
study has provided a basis for the future study of M. siamensis

to confirm its effect on leukemia treatment.
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