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Abstract : Development of Reagent Kits for Enumeration of Reticulocytes, Fetal

Cells and Malarial Infected Red Cells by Flow Cytometry

Yuttana Mundee ', Jirawan Kantasuit |, Kantaros Keyoonwong ', Dararat Dankai ', Aungkana Saejeng’ and

Jaturaporn Pornsilapatip *

Flow cytometry (FC) is a procedure for enumeration of cells with high number and reliability. Reticulo-
cytes (Retic) are immature erythrocytes without nucleus but contain ribonucleic acid (RNA). They can be counted
in routine work by supravital stain. Fetal cells (F-cells) are erythrocytes containing fetal hemoglobin (HbF). They
can be counted in routine work by acid elution test. Malarial infected red cells (M-cells) are erythrocytes
containing malarial parasites. They can be counted in routine work by Giemsa stain on thick or thin blood films.
Due to their microscopic examination, these routine tests arevary in reliability, subjective and depended on
experience and expertise of examiners. Flow cytometry is objective, rapid and more reliable. To determine
optimal conditions, prepare reagent kits for these celt counts and compare with commercial test kits and routine
procedures were objectives. Blood samples with known data of these cell counts were used for setting up and
comparison. The optimal conditions for Retic count were fixed with 0.05% glutaraldehyde (giu), at room tem-
perature (RT), for 10 minutes (min); permeabilized (perm) with 0.05% triton X-100 (TX), RT, 10 min; stain with
0.2 pg/mL acridine orange (AO) or 1 pg/mL thiazole orange (TQ}, in the dark, RT, 30 min. The conditions for
F-cell count were fixed with 0.05% glu, RT, 10 min; perm with 0.1% TX, RT, 10 min; stained with monoclonal
antibody to HbF (MoAb-HbF) conjugated fluorescein isothiocyanate (FITC) or rhodamine phycoerythrin {RPE),
in the dark, RT, 30 min. The conditions for M-cell count were fixed with 0.25% glu, RT, 30 min; perm with 0.25%
TX, RT, 5 min; stained with MoAb to glycopholin A (GPA) conjugated RPE, in the dark, RT, 30 min; double
stained with either 0.2 lg/mL AO or 1 pg/mL propidium iodide (P1) or 10 pg/mL TO, in the dark, RT, 30 min.
These were then counted for %positive of each cells by flow cytometer (Becton Dickinson, model FACScalibur).
The comparison results showed good correlation and the mean % positive were not significantly different among
these procedures. For M-cell count procedure, the results can discriminate between normal subjects and
patients with malarial infection and correlate well with the routine test. in conclusion, these new developed
procedures and reagent kits had high quality equal to the commercial kits and gave similar results as the routine
tests. We recommend to use these developed reagent kits for more reliability. For the M-cell count, its quality
can be improved, by RNAse treatment to degrade RNA and reduce noise from reticulocytes, before  implemen-

tation for routine testing. Bull Chiang Mai Assoc Med Sci 2005; 38: 81-94.

Key words : Flow cytomelry, reticulocytes, fetal cells, malarial infected red cells, reagent kits
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2 au
- anaudendasganysad
wWisuifioy reproducibility taansvin within-
run coefficient of variation {OCV) ua: between-run
CV (RCV) athsaz 10 1 a3 nianowue
wWinufisuiuludlettaion 20 arat
2.2 F-Cell Count
221 fatiRee
\deafifinn F-cel 170
\RemauUnd 4 ™o
tﬁaﬂ;&’ﬁﬁm‘:ﬂaﬁﬂma 4y
\dangiloe thalassemia 8 710
{oA@nuINRaDa 4 T8
222 G5nmimaaal
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Acid Elution Test 1$3%n13189 Sanguan
sermsti ® @ait

- Smear 1RaALN99 LUK slide Fa 13 1w

- WHlu 75% ethyl alcohol 2 w1l

- urwinlu 0.1% amido black B in 75% ethyl
alcohol pH 1.6 w4 2 w1# wad

- dahudafalwuvs

- AR ENNeITanTIAI B
Wudauas

Alkaline Denaturation ©®

- Wdeauiud 2,000 g 10 wif

- @9 plasma Havne pack red celi (PRC) 3
A% ¥ PBS

- W PRC 100 pL i 200 pL.

- 1§ Drabkin solution 1.3 pL 1ilansy 5 wii
wislanaaaneasanaanaz 700 pL

- WaaauInLfia NaOH 50 pL (test) waaafige
\anbindu 50 ML (reference) Lutinlidhiu

- fensy 2 witwadidy ammonium  sulfate
wanwsetnsIaTun 5 wiit tlelwsuiuiy
@znan

- 1t 12,000 rpm 10 it Tae il break

- 99 supernatant mi‘ﬂmmigﬂnﬁuum 7
540 nm e dilute #aaq reference #11 Fndu 1 ¢ig
20
NMIFIUIN
%HbF = At x 100

Arx 20

At = INIGANTULFITDY test
Ar = fIMIAANAULEIVEY reference
%HbF/F-cells = MCH x %HbF

%F-cells

MCH = mean cell hemoglobin &3 nia3asy
wiaRondaluld
%HbF = Faparvas HoF u total Hb 19 n alkaline
denaturation test
%F-cells = Touazvay F-cells 1u total RBC 162N

acid elution LYY dry smear
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mInan AN an3E Flow Cytometry ™

Fixation

- ¥ glutaraldehyde finnadudu 0.2, 0.1,
0.05, 0,025 uaz 0.0125% lu PBS

- ﬁqmﬂqﬁ on ice Waz RT

- 3TpEN 2.5, 5, 10, 20 WAz 30 unil

Permeabilization

- 149 triton X-100 Anadadn 0.2, 0.1, 0.05,
0.025 uas 0.0125% lu 0.1% BSA-PBS

- 'ﬁqmﬂqﬁ on ice tax RT

- TTHILIEN 2.5, 5, 10, 20 was 30 W

Stain

- 1% MoAb-HbF Adensludasdn 1:1,1:2,
1:4, 1:8 uaz 1:16

- ﬁqmwn‘.ﬁ on ice Uax RT

- 1987 5, 10, 15, 20 uaz 30 WAl

Enumeration

- 18y 1% formaldehyde lu 0.1% BSA-PBS
500 mL

- Wl AnszddimeTas flow eytometer

- tﬁa"lﬁama:ﬁ‘mm:auﬁv'muﬂ‘lﬁ’ua”': ERL
msm?uu‘qu’u 8191379 F-cell Count Kit iJSeunfinuis
'?'im'l.@\”i‘fﬁ'uﬁﬁmsﬁw]

wWiBufuy reproducibility Taen1svin within.
run coefficient of variation {OCV) uaz between-run
CV (RCV) athdaz 10 1 lasdTarshanue
wWisuifsuiuludrataian 20 dagng

2.3 M-Cell Count
231 enatiudes

Positive samples fa ﬁuaﬂﬂotﬁamgﬂ'w by
o5 HuaramawuFaineGe §1e3% thick blood
fiim U731 11 Ty

Negative samples fa ﬁﬁaaholﬁaﬂ@'ﬂ'wﬁ'ﬁ
amsliudasnbinudaanaGe §au5% thick blood
film d747u 20 T

Normal samples fia st Ranvasnulng
linsdadanmGuanray UM 11 T

232 n1veaTannTeunanisdinis




- 4 - L]
'J'I1ﬂ1ilﬂﬂuﬂﬂ1‘illﬂﬂﬂl'ltl\ﬂﬂﬂ

Giemsa Stain’
- Smear 13aaaIUw slide ¥iilu thick film
U@ 1 em? 1 WHU

- Smear 1800aIuUn slide ¥iilw thin film 1

- Fix thin film §7t methanol T8lWWRI §I4
thick film 'lda9s fix
- faul Giemsa 10 ¥ s13in3a buffer

Ysatlwuwa esradiendasaansaed

mMnTeHaden

- Afuwui szdesasaaladannit 100
WNFDE TUIATNAIVHNY 1000 L¥in

- #{duure zdosasavlaitasnin 500
29N#a9 BUNTNRIVEIL 1000 11

233 MIATIIWNIDINEN3uAILTE Flow

Cytometry™

- fuiRea 120 mL u heparin 20 mL

- Fixation 1 0.25% (viv) glutaraldehyde 1 mL.
u PBS 7 4 °C Jutranedgiades 30 wfi
gunniuldumumanmdon

- Permeabilization tufi 450g 5 wfi 94 su-
pernate 19 1@ 0.25% (viv) triton X-100 lu PBS 0.5
mL. ?Ta'l’?ﬁqmmnuﬁﬁaamu 5 w1 1Hiu PBS 1 mL.
Hudradnaia

- Resuspend 1% PBS 5 mL. dud1uiu RBC
#LT0s automate blood cell analyzer fHIAMI
Fananielwlédiuim 500,000 RBC 16y MoAb-
GPA-RPE 1 mL #1913 30 wnfi RT lufifia

- Staining a3 0.2 pg/ml AC #38 1 mg/mL
Pl ¥38 10 pg/mL TO

- #elilufifia RT, 30

- Enumeration §p1a3a3 flow cytometer

- feldenmisfimanzeuranaelduds Soh

miaTsugainennTI M-cell Count Kit Wisuifiny

T 38 adui 2 nqumna 2548

o ol 4 oo P
Jfim IdRALITMIaug
uRsuifiny reproducibility laanasvin within-
run coefficient of variation (OCV) LAt between-run
' ' -t A
CV (RCV) adniar 10 #1 lasdFnisnanae
=4 ol - v A z o 1
wisuisunuluastnndon vanua 42 e84

3 HaNINAaDY
3.1 WamIMaasd Retic-Count Kit

3.1.1 snzfanranlunisasiady
reticulocytes 83T flow cytometry A fix 67t glut-
araldehyde a7uLTNTW 0.05% ﬁqm%qﬁ ¥a9
(a0 10 Wi permeabilize @7y triton X-100
AMNDNDW 0.05% ﬁqmv\qﬁﬁm huaa 10 waf
stain #70§ A0 aTuTutu 0.02 pg/mL wia¥ TO
anandutu 1 pg/mt tuide ﬁqm%nﬁﬁ’m uam
30 wift ilasnwuh Walndidsafudiildanis
dry method mm‘"ﬁ!ﬂ wasdl positive N negative popu-
lation wENBENIINTULABLIITALIU ﬁqﬂ flow
cytometric histograms 189 PBS control (gﬂﬁ 1) U89
§ AO (37 2) usz § TO (U7 3)

3.1.2 Percent OCV Uaz %RCV 28inn3
@379 reticutocytes AI8TTANI ) (@151971 1)

3.1.3 WANNTATIANL reticulocytes V83
ueiagi® (annedl 2)

344 mendulssEnTanduius () waz
p-value WpUNUAT dry method (@70 3)

ANt 0.02 mg/mL w3a® TO ansidiudu
1 mg/mL lufiiia ﬁqmﬂqﬁﬁae Wuiaan 30 wih
Wasennuin Wenlnddustuaifldanis ary
method mnﬁqﬂ uasil positive AU negative popula-
tion LLunaanmnﬁu‘lﬁamﬁmwﬁqﬂ flow cytometric
histograms a4 PBS control WA 1 789 & A MW
2 uaz § TO nIwd 3
3.1.2 Percent OCV uar %RCV
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~ PUID13 0301/02.018

21

= U0 GANIN2.019

§PUW‘IS 0M01D2.019

5

1° 10" 107 10° 10*
FL3-Height

o

File: PLH03 03A01/02.018 Sample ID: PBS-7
Merker Events % Qated  Maen S0 OV Madian
PLIOIS 0311/02.019 A 4753 10000 689 500 7381 o3%
M1 W 004 10020 12051 6499 147.88
§ File: PUIO13 03001/02.019 Sampls 1; PAS-7
Marker Events * Galed Mean 5D oV Nedk
e A Al 47638 100.00 664 783 117.85  5.62
10° 10° 1 M1 % 008 18172 14051 7787 13838
FL1-Height
;ﬂﬁ | Flow Cytometric Histogram 149 PBS Control
, PURNS 0SA1N2.020 =_PUI013 03/01/02.020 gmlom 03/01/02.020
,._] Pi— - Y. ol
"2 4 £ 2
o ] £ &
) 2 . ? F=
%4 , % d-.f-..o‘é ., °
0 4
10 1 107 18" 16° 10”7 10 10100 10° 10° 10
FSC-Heign FSC-Haight
Flie: PUKN3 08/01/02.020 Semple ID: AC-7
Marksr Events % Gated Mean S0 CV  Median
Al 47181 10000 $9.08 14351 24291 3786
M1 2184 457 #8217 38532 8337 2376

3R 2 Flow Cytometric Histogram w184 Refticulocytes fifaysaed AO

—

«=_PUI013 03v01/02.621

=« PUIDI3 031/02.021
29 2 -
LI % 1
- D
"1 371
by £b5
21 g
] o
10

Fila: PUIDT3 03/01/02.021

Marker Evants

PUI013 03/01/02.021

® 10! 102 10% 10*
FL1-Height

Sampis I0: TO-7

% Galgd Meen =D <V Madian
Al 47263 100.00 2834 88.28 311.44 1288
M1 2067 4.37 330.94 276.18 81.48 25483

FUN 3 Flow Cytometric Histogram 189 Reficulocytes #itaudqei TO

87
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Ui 38 adui 2 wqumax 2548

A9 1 67 % OCV waz RCV 289n13913293ly Reticulocytes @1835613 9 (10 replicates)

s %OCV %RCV
Dry method 4,94 5.30
Wet method 4.94 525
Hemacytometer method 8.48 8.77
AC Chin-Yee method 517 8.23
TO Chin-Yee method 2.83 9.62
TO commercial kit method 2.30 4.63
AO modified method 1.80 2.28
TO modified method 1.47 2.05
As1R 2 #1 Mean uaz SD 189 %Reticulocytes MNIDAN 9 (n=20)
353 Mean SD
Dry method 1.89 1.28
Wet method 1.94 1.30
Hemacytometer method 1.89 1.40
AQ Chin-Yee method 1.88 127
TO Chin-Yee method 1.63 1.33
TO commercial kit method 1.89 1.34
AO modified method 1.84 1.36
TC modified method 1.85 1.37
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" ) e a o w o ad , [y -
MR 3 FFsERnBamsuWuS () veeitene g Hioudu3s Dry Method (n=20)

B fr fp
Wet method 0.986 < 0.001
Hemacytometer method 0.980 < 0.001
AO Chin-Yee method 0.980 < 0.001
TO Chin-Yee method 0.926 < 0.001
TO commercial kit 0.975 < 0.001
AC modified method 0.974 < 0.001
TC modified method 0.970 < 0.001

3.2 WanIMaaad F-cell Count Kit

321  gnsfmansantunisese Gy
F-cells #7875 flow cytometry fa fix 7y glutaralde-
hyde AULTNYU 0.05% ﬁqmﬁqﬁ #93 1waan 10
w1 permeabilize $1t) triton X-100 A RETNTY 0.1%
ﬁqmﬁgi‘rﬁaa Huaa1 10 w9 stain @8 undiluted
MoA-HBF-FITC wia -RPE 135103 5 L figminn
189 181 30 Wt 1fle s nwun Wanlndldueiy
FA A 91038 acid elution test ,&J'm‘ﬁ‘ﬁqﬂ wasdl posi-

tive N negative population unasnanAwld Seiau

ﬁqﬂ flow cytometric histograms ua4 F-cells fifasdn
MoAb-HBF-FITC (371 4) uaz Aausae MoAb-HbF-
RPE (37l 5)

3.22 Percent OCV uaz %RCV va3n3
WU Fcells #6386 9 (amaft 4)

323  wamInTIly F-cells auBea g
(a51991 5)

324  edulsenTaniumus {r) uaz p

value LABULTE acid elution test (131971 6)

MINN4 f1 %OCV uaz %RCYV Ya9msasaniy F-cells 5541199 (10 replicates)

3ty %OCV %RCV

Acid elution test 16.5 10.8
Alkaline denaturation 16.5 11.8
Flow cytometry :

Chen method 6.4 6.3
BD Kit method FITC 2.5 5.1
Modified method FITC 1.6 7.4
Modified method RPE 54 9.3

89




nsmamaiinmsuvmdidodhni i 38 atui 2 nquniny 2548

AN 5 é1 Mean ez SO 183 %F-cells MNN1IASI1AIRLITAN 9 (n=20)

F5ms Mean sD

Acid elution test 283 38.1

Alkaline denaturation test

(%HbF/F-cell) 20.2 17.8
Flow cytometry

Chen method 35 369
BD Kit method FITC 30.3 3r.0
Modified method FITC 31.3 354
Modified method RPE 314 35.7

Y ) ' ] ~ [ R .
A3 6 A1 Correlation coefficient (r) WREF1 p-values WaidSsufisuny Acid Elution Test (n=20)

BhTIas] r p

Flow cytometry :

Chen method 0.978 < 0.001
BD Kit methad FITC 0.967 < 0.001
Modified method FITC 0.977 < 0.001
Modified method RPE 0.978 < 0.001

jllﬁ 4 Flow Cytometric Histogram 1049 F-cells ﬁé’auﬁ’m MoAb-HbF-FITC

90
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Ui s Flow Cytometric Histogram w84 F-cells fiiaud e MoAb-HbF-RPE

3.3 HAaNIMINA&aas M-cell Count Kit

334 snarfumanzaulunisasieiy
M-cells #2835 flow cytometry fia fix d78 glutaraide-
hyde aaLdutu 0.25% 'F'iqmm“ﬁ 4°C iuaan 30
wifl wia Lﬁu‘lugﬁﬁu’lﬁﬂmu \@8u permeabilize ¢he
triton X-100 f71aiTuTw 0.25% ﬁqmﬂqﬁﬁaa
e 5wl stain ¢p undilute MoAb-GPA-RPE
1 mLﬁiqmﬁnﬁﬁaa et 30 widi lufifia audae
0.2 Jig/mL AO 3a 1 mg/mL Pi w38 10 Ug/mL TO
Tu PBS Y331@15 500 mL ﬁqquﬁﬁm tWwaan 30

wift luitle Wesanwudt Wanlndidsatuanitle

N3T Giemsa stain U thin blood films mnﬁqﬂ
uadl positive 11U negative population usnasnanfiu
'L@Tm]wﬁ'ﬂl,wﬁqﬂ flow cytometric histograms vaq
M-cells fiffandae AO (gﬂﬁ 6) Adaude Pl (gﬂﬁ 7)
waz fidandas TO (3'1J°71' 8)

332 % OCV uas %RCV 2a4n13%y M-
cells 83699 (13797 7)

333 WamMIATINIL M-cells 035 dna g
(@177 8) Lﬁ'aunnnéuﬁiam (mﬂaﬁ 9)
3.3.4 ddulssinFandunus {r) w8z p-value

Hinuny3s Giemsa stain (@119 10)

<« Dar18.12.02.018 < Dar18.12.02.018 2 Dar18.12.02.018
2 b= P A
5 5 1 2
:f':’ f b 1=
-
& g ! 8
A . T
09 "~ 09 verey '“"q:'-'.';'l 3 e
10% 10 107 10° 10¢ 10% 10" 10 107 10% 10% 10" 102 10° 10f
FSC-Haight FSC-Height FL1-Height
7 6 Flow Cytometric Mistogram 184 M-cells Aidiauf Acridine Orange (A positive sample)
voDar1a.12.02.019 < Dar18.12.02.019 8 Dar18.12.02.019
— - W ™
- 7
- 1g 8 2
I e s
— — Q
3 2 e
% % ‘ © . 4
10° 10" 10 10 104 107 10" 10 10° 10* 10° 10" 10% 10° 10
FSC-Height FSC-Height FL3-Height

;ﬂﬁ 7 Flow Cytometric Histogram 284 M-cells ﬂ:}'auﬁ Propidium lodide (A positive sample)




) .1 T
nsmsmasianisuwndidulvl

i1 38 adfufi 2 nqumaw 2548

FSC-Hsight

FSC-Height

«_Dar18.12.02.020 «_ Dar18.12.02.020
£
5 5 1
L3 © 3
I I 7
Q L
@ gl '

OQ QQ 4 . .

- : - Lhias I fhainin, IF Saini |

10° 10 10% 10° 10 109 101 102 10° 10%

Counts

Dar18.12.02.020

10" 10 10° 10
FL1-Height

gﬂ‘ﬁ 8 Flow Cytometric Histogram a4 M-cells ‘ﬁfj’au% Thiazole Orange (A positive sample)

M19131 7 61 %OCV waz %RCV U9INNTATIINL M-celis T56199) (10 replicates)

TS %OCV %RCV
Giemsa Stain (thin blood films} 8.1 9.3
Flow Cytometry (with AQ stain) 6.5 6.1
Flow Cytometry {with Pl stain) 5.6 24.0
Flow Cytometry {with TO stain) 10.0 231

A19197 8 A1 Mean LAz SD 789 %M-cells AldanmTaTIaviudBene g (n=42)

25073 Mean sD
Giemsa Stain (thin blood films) 0.20 0.68
Flow Cytometry (with AQO stain) 0.62 0.70
Flow Cytometry {with Pl stain) 0.31 0.21
Flow Cytometry (with TO stain) 0.55 0.56
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I 9 A7 Mean waz SD 189 %M-cells 91010179599 %U B4 | LLUﬂﬂ']SJﬂE-}IJﬂ']E] B9

3Em3 auln@ 110 Negative K1e Positive
{n=11) {n=20) (n=11)
Giemsa Stain (thin blood films) 0.00+0.00 0.00+0.00 0.75+1.21
Flow Cytometry (with AO stain) 0.24+0.12 0.66+0.76 0.91+0.80
Flow Cytometry (with PI stain) 0.15+0.06 0.30+0.18 0.48+0.23
Flow Cytometry (with TO stain) 0.19+0.10 0.50+0.41 1.00+0.78

{1y negative = g
W30 positive = ;Eﬂ'mﬁfl

: . . g A e .
BINTLARTIT thick film INWUL'ﬁﬂujaqlffJ@?Ujﬁ Giemsa stain
& A v aa R
gINITUAEATI? thick film WULTaNIRLIEQI87D Giemsa stain

M3 10 61 Correlation coefficient (r) WaLei P values Wafibuniy Giemsa Stain (n = 42)

3Bnns r p
Flow Cytometry (with AQ stain) 0.558 <0.01
Flow Cytometry {with P stain) 0.311 <0.05
Flow Cytometry (with TO stain) 0.803 <0.05

4. Fesaliazaplwamsnanes
4.1 J3oluszagdnaniimasas Retic Count
FIUNANITAI29 20 drarg NNNNIE
ummauwuﬁnuammuumﬂm fig r 1glnd 1 s
p<0.001 mmawaau@m:aﬁ‘lmmnmanuamauuu
@Ay onuiBdand To Ald InTBawYes Chine
Yee " (Rua3Ei@unrincin Afdnadodinitieiu
atiIiibEATY (p<0.05) u,az'gmﬁwmmﬂaﬁ‘u reticu-

ﬂ' L2 J ; ol L2y} 1 a‘ L -}
locytes AldWandunillaionldie driasales

A A . [ L I B W ool o
aMUUTane Nﬂ'nua“ﬂuﬁnu@LNBLﬂUUﬂU?FﬂLﬁ

lusmdriiu sansnamamesadaeldimmg
nlusstznau unslgmmwrimfisanuimii
WWrandlsaneg
42 SvyoluazasUusanmanss F-cell Count
SIUHANNINII9 20 @r8ens 1INYNID
fianudiusinednslivady fo rnlng 1 uss
p<0.001 fi'n.-:xﬁm.laaueia:’a%"himnohaﬁ'uaamﬁﬁu

03

s ¥ d & Xa o
0 (p>0.05) uarlrenhwantui Wuamsasia

v

sl lueutziniy § fnnwniadfia
fufhefiidrenenssane 4 um'mmwanam
1Banion Ynenda uas a..mn'lummnwumm-
Fumann
43 3mscﬁuaza§ﬂwamaaa M-cell Count
M332U19% flow cytometry unasIasty
Waldaaunsfiil DNA vasaanadunie M-cells
NAUNUMIATIINUN 8T Giemsa stain 7ilEs glusn
Uszdriuluilagiuecdaeninisdnwuas amn
aonwaaly ciu nalt RNAse lumstianass RNA
Lﬁaaﬂiryry‘lmumumn reticulocytes udiatinals
nT flow cytometry fianuazaan lasnmoem
walufasszvesinuwdiniiacunsiiinds fay
79032 t'm'?aﬁagq kasEInaTI L Tena il
luszeiud 9 §n913% Giemsa stain ﬁlﬂuﬂagﬁu




NsmImasinnsuymsiyatng

5, fnfinssulszmn

mﬁé’uﬁﬁlﬁi‘uquqﬂmpm‘s’ﬁumnlﬂimu
gamnnIsudniuundnsnlIygiaT (1IPUS)
iugaamnita (dhe 5) dsinawnasuaiuayu
mIIvY (@n7.) Y3zl w.e. 2545
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MIANNAMMHINIMEIMAmans 409 motor point lundnife gastrocnemius

melFlumsshmmiznani e andiutiedinantunuing

<
Aveild 23enad * HIgn IMIIINYATIEN *

UNAALD

anniluan: msnTuiurlsfwineuas motor point lunaaiita gastrocnemius AguWWERL bony landmark
'zhﬂlﬁmﬁnmmd:mm"‘s’waanﬁmLﬁaﬁ'\mﬁ’nLﬁﬂﬂs:‘ﬁﬂ‘ﬁmwgaqﬂ Fuadasnsdinudn WY AEAMA
maasues motor point 'luné'ﬁm‘fl.’a gastrocnemius maaﬂu'l‘nu
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Abstract: Anatomical Localization of Motor Points of Gastrocnemius Muscle for

Treatment of Spasticity in Thais
Jariyapong P* and Mahakkanukrauh P*

Background : A detailed knowledge of the localization of the motor point of gastrocnemius correlating with the
bony landmark would enable a good outcome for treatment of spasticity . So an anatomical study of such
anatomical localization of motor points of gastronemius muscle was deemed desirable.

Methods: A study was carried out on 30 legs from fresh cadavers, ages 24-76 years, to establish the anatomical
lacalization of motor points of gastrocnemius muscles. The distance from the epicondylar line (drawn horizon-
tally across the medial and lateral epicondyles of the femur) to the motor branch, the length of motor branch, the
angle of tibial nerve, the angle of motor branches to the two heads of the gastrocnemius and the distance from
tibial nerve to the medial epicondyle on the transverse plane were measured.

Result: The distances from the epicondylar line to the motor branches of the medial and lateral heads were
0.95+1.72 ¢m and 1.2+1.75 cm, respectively. The lengths of motor branches of the medial and lateral heads
were 2.84+1.39 cm and 2.71%£1.01 cm, respectively. The caudal direction of the tibial nerve coursed 2.4t
3.16 °medially. Angles made with the tibial nerve by the nerve to each of medial and lateral heads of gastroc-
nemius muscle were 15.548.14 "and 14.5+7.97 °, respectively. The distance from medial epicondyle to the tibial
nerve on the transverse plane was 6.25+1.81 cm.

Conclusion: The anatomical localization of the motor points of medial and lateral heads of the gastrocnemius
muscle is 3.79 cm.and 3.91 cm. respectively below the epicondylar line. The Angles made with the tibial nerve
by the nerve to each of medial and lateral heads of gastrocnemius muscle were 15.5 °and 14.5 °, respectively.
The distance from medial epicondyle to the tibial nerve on the transverse plane was 6.25 cm. This study has
accurately defined the sites of motor points which were necessary for diagnosis and treatment. Bull Chiang Mai

Assoc Med Sci 2005; 38: 95-101.

Key words: Motor point , Gastrocnemius muscle

* Department of Anatomy, Faculty of Medicine, Chiangmai University, Thailand
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Abstract : Production of Anti-thrombocyte Antibodies for the Detection of

Anti-platelet Antibodies by SPRCA Technique

Preeyanat Vongchan*

Many assays are used to detect anti-platelet alloantibodies in patient sera with abnormal bleeding
according to platelet destruction. However, each has its own limitation. Solid phase red cell adherence assay
(SPRCAY is colorimetric method and no special materials needed but anti-thrombocyte antibodies tc immobilize
platelet onto microtiter plate. Our aim is to produce rabbit polyclonal antibodies specific to human platelet to use
as a key material in the development of SPRCA as a special laboratory service. This project is not only used as
a model for teaching but the obtained product can be supplied as demand. The most important is to reduce cost
of production and out sourcing. Platelet concentrate was prepared from 5 mi EDTA blood of normal healthy
subject. After adequate washing, it was adjusted to at least 1x10° cell/500 ul/dose and immunized subcutane-
ously every week for 5 months. Blood and serum was drawn and separated, respectively. Twenty immuniza-
tions were performed and antibody detection was assayed by platelet suspension immunofluorecent technique
using 1:25 FITC-conjugated swine anti-rabbit Igs.

It was found that rabbit produced anti-thrombocytes in dose response curve and the titer of was up to
40 since the week 12" . The obtained anti-thrombocyte is very low titer, however it can be increased by

purification and concentration befare any assay in need. Bull Chiang Mai Assoe Med Sci 2005; 38: 102-110.

Keywords: thrombocyte, solid phase red cell adherence assay (SPRCA), platelet suspension immunofluores-
cent technique (PSIFT)

* Department of Clinical Immunology, Facutty of Associated Medical Sciences, Chiang Mai University
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1. mamSemndndendmiudnnszduiainaaes
m:Lﬁaﬂmnc‘{u‘%mnﬁqmmwuiqmaﬁ’lmu

5mi. lavld 5% EDTA \Dumsiwdeandslusaman

vauGansaringm = 9:1 LR URIeTIIW RN o

infaandninTasdalul® (Automated Hematology
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1056

Vol. 38, No. 2 May 2005

ml W3 PFA-fixed platelet T8 microcentrifuge
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ANty 2x107 celisiml Initustandadan
@38 1% paraformaldehyde in PBS (PFA) ol
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Conjugate control

Negative conirol

i . . . ) o . .
A 1 uRpu@feunucTivng FITC-conjugated swine anti-rabbit Igs Anadutiusae

Conjugate control

Negative contro

Serum week 18"

?fl 2 wenInsameLnauAUsfdaIninEoalufTEE TR R 19
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ATNTuA 1:25 %a'lﬁm'immua:mma‘hagwu.sﬁ'
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Abstract : Evaluation of Quality Assurance System for Acid Fast Bacilli
Microscopic Examination in Upper-north Hospitals of Thailand

Sutachai V.*

Rationale: DOTS (Direct Observed Treatment, Short Course) WHO recommended policy for tuberculosis
control was implemented in Thailand since 1996.The need of quality assurance system for routine acid fast
bacilli examination is thus necessary.

Objective: To evaluate the quality assurance system for acid fast bacilli microscopic examination by LQAS
method (Lot Quality Assurance Sampling} for upper north hospitals of Thailand

Methed: By sampling slides of acid fast bacilli microscopic examination for LQAS method was done. The slide
cross-checks for percentage of agreement, false negative, false positive and the feed back sheets were sent to
target hospitals for improvement and analysis the influence factors which affected the examination process. The
evaluation of quality assurance system was studied such as the ability to find the false negative and false
positive from sampling slides, percentage of hospitals which passed criteria.

Result: The result of quality assurance system process showed that the target hospitals passed the criteria 46
times of 54 times. Eighty-five percent certified agreements of LQAS method and the ability to find the false
negative and false positive from sampling slides is higher than 15 percent.

Conclusion: Quality assurance system for acid fast bacilli microscopic examination by LQAS method can use for

tuberculosis control by DOTS strategy. Finally, they need the collaboration of many parts of organization. Bull
Chiang Mai Assoc Med Sci 2005; 38: 111-115.

Keywords : Evaluation, Quality assurance system for acid fast bacilli microscopic examination.

*Central Laboratory for Disease Prevention and control, the office of Disease Prevention and control, 10 Chiang Mai Thailand.
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Abstrace : A Simplified Diagnosis of a-Thalassemia 1 (SEA-type) Using a Direct
PCR on Whole Blood Cell Lysate

Yutthana Pengjam", Prapai Hemhorm', Surasak Wanram', Suwanna Semsri’, Thipprapa Amarasakulsab',
Saengchai Nateewaranart', Prakong Sakorn’, Somying Ngamurulert’, Suwimon Poopian®, Suwit Atipornpaiboon’,

Yupinporn Nanumchiew', Jintana Kamsod*

In order to provide a rapid method for identifying Ci-thalassemia 1 (SEA-type) in a region where this
disorder is common and can lead to severe ((-thalassemia (Hb Bart’s hydrops fetalis syndrome). In this study,
the detection of ct~thalassemia 1 (SEA-type) were performed by PCR using the DNA prepared from whole blood
cell lysate. The whole blood samples stored in EDTA were collected from 25 Thai aduits who were positive for
screening with KKU-OF test and 25 who were negative for this test. A successful identification of the
Oi-thalassemia 1 of SEA deletion using the direct PCR on cell lysate was demonstrated. The result showed that,
among those positives for KKU-OF test, 4 were ¢-thalassemia 1 (SEA-type) heterozygote. In contrast no
o-thalassemia 1 (SEA-type) was detected in the KKU-OF negative group. Combination of a direct PCR analysis
on whole blood cell lysate and KKU-OF test would therefore provide a screening alternative for ol-thalassemia
1 {SEA- type) in the regions where a program of prevention and control of the Hb Bart’s hydrops fetalis

syndrome is suppiemented. Bull Chiang Mai Assoc Med Sci 2005; 38: 116-123.

Key words: 0. — thalassemia 1 (SEA- type), cell lysate, KKU-OF test

'Department of Clinical Microscopy and Parasitology,

?Department of Clinical Chemistry,
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*Medical Technology students, Faculty of Medical Technology, Huachiew Chalermprakiet University Thailand
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primer 3 Blafia A7 (5-CTC TGT GTT CTC AGT
ATT GGA G -3"), A9 (5-ATA TAT GGG TCT GGA
AGT GTA TC-3') uaz A1B {5-GGT TCC CTG AGC
CCC GAC ACG-3)2™%"* Tanfigiulsznavvas
ueaznaaanaandf lEvinidorisaiiae USinason
awua 25 pL Usznaudas 10 mM Tris-HCI, pH 8.3,
50 mM KCI, 0.01 % gelatin, 3.0 mM MgCIz. 50%
glycerol, 15 pmole/pL T84 primer wdazTila, 200 UM
dNTPs, 1 unityuL Tag DNA polymerase (Promega
Co., Madison, USA) ¥i1 PCR lanie3aa PCR fu
2400 (Perkin Elmer Cetus Co., Norwalk, USA) 4
PCR cycles 1/5znausiy denaturation 7 94 °C 3
wii lussuusn waz 1 wiiilu 30 Toufiinie,
annealing ‘ﬁ 55 °C 1Dwiia1 1 wfi extension ﬁ 72
°C fluamn 1wl uaz 10 widi luseugavie uasuan

PCR products lat 1.5 % agarose gel electrophore-
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sis BTUKALALATINN UV- transilluminator laswuin
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A i | e
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y oW s o “ o a .
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v d m A - o’ © s
inlfinadiu template lunmRus uudiBuedois
ool v o o [ 15 .
Adarfiansrambulusluimatuas Sy-globin gene
= . - (9
FIHATITIIATANT I PCR product % a 578 bp
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e o £y .
fldannsanwivasaiaainitlhilu template
lunsasramduldsluiaafuos ®y-globin gene

-~

FATRGanT (30 1)
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23.1Kb
9.4 Kb

r

6.6 Kb

44 Kb
2.3 Kb
20Kb

)

564 bp

4 578 bp

]ﬂf'; 1 Identification of the promater of ®y-glabin gene by direct PCR on whole blood cell lysates. Lanes 1 — 5 are 5 unrelated
random samples collected in EDTA. The 578 bp indicates the PCR product of the promoter of *y-globin gene {from —
564 ta +14 bp of the ®y-globin gene). M represents the AJHind Il size markers. Samples 1-5 found to be positive with
the %y-globin gene.
3. mIasvbiusanmasdiliy 1 (SEA-type) fanTaTIINTa618 KKU-OF Llasls primer 3 wiiada
nanIaTRiudavhmasdilio 1 (SEA-type) A7, A9 uaz A1B wuii 8 fratefidanuiiumne
@ 3TAGaT Tauld cell lysate druan 8 draghe davmarddiy 1 (SEA-ype) 1 31 &% 7 1n
fidennuar iRz testumamaidon elwuasan

2

arvlinuiudsshmaadiily 1 (SEA-type) Qﬂﬁ 2)

231K
94 Kb
6.6Kb ———

//’

»

4.4 Kb
2.3 Kb

N

2.0Kb

564 by

N

—

o) BB - v o = N

- 660 bp (SEA)
*- 314 bp

{Nomal)

Identification of Ol-thalassemia 1 by direct PCR on whole blood cell fysates. Lanes 1 - 8 are 8 unrelated samples
positive with KKU-OF test collected in EDTA. The 660 — and 314 — bp indicate an Ct-thalassemia 1 (SEA) and normal
specific fragments, respectively. P and N show the result with positive and negative control DNA, respectively.

M represents the GL/Hind Ill size markers. Sample 8 is found to be heterozygote for the SEA deletion of

O-thatassemia 1.
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4. Hav29IM 31T KKU-OF test $2umumsasi
fusavhmdagiily 1 deiiAFar{laold DNA fiara
7N whole blood cell lysate

fMoEn 3TN 25 TLT AL INAL KKU-OF
test n&aRINTladan cell lysate uazléiluase
Budanaadiile 1 (SEA-type) laeiBRTanTwuin
4 Modluwmzdarsdadidio (SEA-type) 81w 25
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FoalezaglnanisAnm

winzaarnaadLEe 1 (SEA-type) wu'ldhian
Tudszimalnotisdona: 20 fis 307 s‘ﬁaﬁwrﬁu’ﬁﬂuwm:
aaWE ATl 1 udsrmnuwmedarsdaiy
1 i iilemaliiifiayendulsalaludoia
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Fulasn) suilulsndadd wﬁmﬁﬁmnﬁ‘;mm
mnﬁqw“'lumﬁﬁadhww:é’aﬂwmﬁa&ﬁ tluilaniu
galfatasvinTshanaiauaineInd19an
wzmserve e iuline lidiwnst agnalsfien
meaneieTEmswaeliRsEv e Sa ARy
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(template) Tumarhfidans *° FanvsefadiBwasn
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Taawinlunitade ldmansdunisaialu
UREWINTAYUIN sriulumoadivadeil Soleviamn
Famvare cell lysate 3ndaasiu Goldiiin template
Retasuwmedavhsdsnde 1 laoltdhoudies
2 @ hm@usnusznaudan 155 mM NH,CL 10
MM KHCO,, 1 mM EDTA, pH7.4 Hhwbedldian
SiaRaaund (lysis buffer) uasiendafsassznay
el 0.67 mM Tris HCl , 0.07 mM EDTA, pH 7.5
51971y cell lysate riaufiazsh genomic DNA 1% cell
lysate NIw template vRaaTvsialy Teluntsadia
cell lysate lumsdnwnafatl fidunanlumsatafiny
FUa R T ERILNIATIANTOININ IR AaNN
srdadloludszannguan Tun1sdnmniail

A vlalFiainafannamanasiiniunis
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flaNAInsmEas wasuriinuIsoRdeaiu
= Ly - A" . A Aol B
winfinsdl 2546 §1u 50 F1060 TenmeIdY
o r - G
1aldirgn KKU-OF test LAWaf@ansasnInan:
L= W o ol J w A
aavmaadie *lay 25 7w NldKaUINIL KKU-
P ™
OF test o wan® cell lysate wazu cell lysate
14 T ¢ al - o d a '
nuwllvnAgorfiReeTemdarmnaadiis 1 wui
iaundadarhmdadide 1 9wau 4 e Wnaun
dawmzdlulnaiiug 3 7o usedlWifuin KKU-OF
e s ' - - d L d Lo
test snaTnltsuINALUWInEElulnadud Feadruny
A mew Y A A sy o
s AlgTMenunLe? 1 25 MpfiwAan ¥uaay
[ ¥3 1 Ar o o A
U KKU-OF test Lidlaawnsiandiden 1 Fanag
el -~ 1 7] ol - = L - A |
Hutusipnisiesuudiiauaaiitunasgwieilv
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Abstract : Evidence of endothelial activation in 3-thalassemic plasma obtaining

from Maharaj Nakorn Chiang Mai Hospital

Yuttana Mundee*’, Tarit Naksawat** and Singkome Tima*

Endothelial activation is predicted in B-thalassemia especially in the patients who have undergone
splenctomy. The degree of such activation can easily be examined by measure the levels of endothelial
activation markers in the serum or plasma. Some commercial test kits for endothelial activation marker are
available using sandwich enzyme immuno assay (EIA) as the principle. This study aims to examine the degree
of endothelial activation in patients with b-thalassemia comparing with normal healthy controi subjects. The
specific endothelial activation markers assayed was soluble endothelial selectin (sE-selectin) and the
non-specific markers was soluble vascular cell adhesion molecule 1 (sVCAM-1). These markers were highly
expressed during endothelial activation and detectable in the serum or plasma. Twenty control and 20
B-thalassemia plasma obtaining from Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine, Chiang Mai
University, during December 2001 to January 2002 were determined using commercial test kits. The mean
standard deviation (SD) of sE-selectin and of sVCAM-1 in controi plasma were 25 & 10 and 542 £ 85 ng/mL
respectively and in B-thalassemia plasma were 110 54 and 1,559 * 859 ng/mL respectively. This was highly
significant difference (p < 0.001). The finding showed a clear evidence of endothelial activation in patients with
[-thalassemia and aiso indicated that endothelial activalion might play an important role in the clinical presen-

tations of P-thalassemia syndromes. Bull Chiang Mai Assoc Med Sci 2005; 38; 124-129,

Key words: [-Thalassemia, Activation, Endotheliam, sE-selectin, sVCAM-1

*

Branch of Clinical Microscopy, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai
University 50200, Thailand.

** Forth year medical technelogy student, Chiang Mai University, academic year 2001-02.
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Ui Jadolunanmin (plasma) 184 nanszdumsudon

Thrombosis k&t thromboembolism (T wanine W8a1a@ (coagulation) UL thrombin TesanTn
n’mmnﬁmawu"lé’lwﬁij’ﬁamm‘i”mﬁa&ﬁwﬁ@?mm nazguindaiaald 7 uasldvlwndafanas du
(B-thalassemia major) "2 Li’iaﬁmnﬁm%tﬁaﬂﬁgﬂ mmafifindsaanananiniadandiang ﬁgnmze‘fu
nIzgdu (activated platelets) lunszumdaaganin Tunaunitniu a'analﬁLﬁmmms:vj’uwaeﬁéaquﬁa
tUn@ ** mignns:@fummmﬁmﬁam (platelet activa- muluvnaanifen (vascular endothelial cells) #1311

810

- @r - - d ﬂ‘: A’ Id 1 -
tion) aafiandadpuullaifsauas (erythrocytes) mmmmmﬂuuammnm‘m‘lyauqa'ummmam

\i% M3LHE phosphatidylserine (PS) aangHiuan *° Tnatiu (globin chain imbalance) MnaTufiadndnis

125




- '3 T
NI IRl

e

Wugnszy Ailidundugunisasha B-globin Aandly
vnlilinseoley Inwscifuaiunumsaing y-
globin Undid Sefilnaiiurienssiivdaanniiin uily
szauogluiaifonuasuazliafios Wailsnie
oxidative stress WieZiwanifiu " ahiWifian1inge
rasniadaiRanuad vinlwidadaauasning uanaan
wusubaniding (erythrocyte microvesicies) uia
¥n1W phosphatidylserine %aﬂnﬁazagﬁmlwamﬁ’a
\iefaauas ivgaananageuuan ralwdafaauas
189 dubagvandaifanuas uaslundedan
Phosphatidylserine ﬁLNUaanﬁﬁ'ﬂuuanmad
v di musonszaudatomiudedrveafeald
lfifia prothrombinase complex (FVa-FXa-fibrino-
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blood 9InFiSnnRealiiLsIMIBasduIn 20
Mo uasnngthodnasfidoriaguusedam 20
o Adunuinaden fvusimsdas wiadhan
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Abstract : The survey study of stroke risk in personnels of Faculty of Associated

Medical Sciences, Chiang Mai University

Chalermpol Pantachote*, Busabongkoch Chawengchao*

The purpose of this research were to survey stroke risk in the personnels of Faculty of Associated
Medical Sciences, Chiang Mai University and to compare stroke risk score between male and female. Forty
participants: 20 men and 20 women, were purposively selected from the personnelss of Faculty of Associated
Medical Sciences. They are aged between 30-60 years old and never had a stroke attack. “The Stroke Risk
Take Test", self-reported test, which was translated and modified from “Stroke Risk Take Test of British Colum-
bia Centre for Stroke and Cerebrovascular disease (2003), was used to assess stroke risk. The test was
handed to each participant in order to report himself/herself about stroke. Afterward, all distributed tests were
collected within 3 days after distribution. The results showed that two-third of these participants (67.5%): both
male and female, had low stroke risk. In addition, there was no significant difference in siroke risk rate between

both gender (t = 1.677, p>0.05). Bull Chiang Mai Assoc Med Sci 2005; 38: 130-138.

Keywords: Cardiovascular Accident, stroke risk, the personnels of Faculty of Associated Medical Sciences,
Chiang Mai University

* Department of Occupational Therapy, Faculty of Associated Medical Science, Chiang Mai University
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T 20 (100) 20 (100) 40 (100)
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The survey study of Play

Equipment for preschooler in
Municipal Schools, Muang
District of Chiangmai.

Sasiwipa Kamjitjam®*

The purpose of this study was to survey play
equipment for preschooler and several aspects of
problems. The study surveyed 11 municipal schools
in Muang District of Chiangmai. The play equipment
checklist, which play equipment was divided into 4
dimensions: {1) Space management (2) Material
management (3) Imitation and (4} Participation, was
used to assess the play equipment in each school.
The questionnaire asking 4 aspects of problems
(Adequacy, Children Chance to Play, Suitability of
Play equipment and Place) was completed by 11
teachers, one from each school. The results of the
survey were that all of the schools provided play
equipment for children in 4 dimensions. Play equip-
ment in 3 dimensions: the space management, the
material management, and the imitation were
provided in all of the Municipal Schools (100%). Play
equipment in the Participation dimension was found
in 7 of 11 Municipal Schools {63.64%). In addition,
the problems and suggestions getting from the
teachers showed that, 45.45% of all Municipal Schools
had enough play equipment. 27.27% didn’t require
more play equipment. 100% answered that the
children had enough time to play and got facilitation
from their teacher. 45.45% answered that the play
equipment was in suitable conditions for using. All
teachers (100%) replied that the play equipment had
variation and appropriation for children ages. 81.82%
of teachers told that the play equipment was safe
‘and located in a specific area of the schools, but
only 27.27% told that the play space area was
appropriate.
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Knowledge of spinal cord injury and
risk behaviors survey in

students of Chiang Mai university
Sirirat Raksa*

The purpose of this study were to survey the
understanding level of spinal cord injury in 3 groups
of Chiang Mai university’s students (Health Sciences,
Sciences and Technology, Humanities and Social
Sciences students), and to survey spinal cord
injured-risk behaviors. Data were collected from
376 students by questionnaire. The results of
understanding level of spinal cord injury showed that
Health Sciences students had very high level
understanding of spinal cord injury. While Sciences
and Technology students had high level but Humani-
ties and Social Sciences students had moderate level
'understanding in the same area. Moreover, all of
these students showed moderate level of risk
behaviors leading to spinal cord injury. Risk
behaviors included driving vehicle, public transporta-
tion, driving vehicle and public transportation, falling
and sport. These results could imply that the
students risk behaviors leading to spinal cord injury
were not affected by their level of understanding.

*
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Stress and coping strategies of

hemiplegic patients’ caregivers
Siwaporn chawakhet*

This study was a survey research in stress
and coping strategies of hemiplegic patients’
caregiver. The purpose of this study was to identify
emotional, cognitive and behavioral changes affected
by stress and to identify the methods used for
coping with stress. Data were collected form 23
caregivers by using a questionnaire. Most of
caregivers reported that stress caused by earing
hemiplegic patients was not lead to change in
emotion, cognition and behavioral. Furthermore, the
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highly frequent methods being used for coping stress
by such caregivers were avoiding stressful situation,
being active, preparing for another duty, being
independent, being busy, cleaning house, eating,
walking, talking, watching TV or VDO, reading,
taking deep breath, relaxing and sleeping. However,
some caregivers probably experienced effects of
stress in their emotion, cognition and behaviors.
Therefore, occupational therapists should take the
role to suggest appropriate coping strategies to the
caregivers.

“ o L ooy a a a o 0 a
* unﬂ“ﬂ'\'ﬁuﬂw 4 F1PNITININTIVUIUA ADLTLNAILA-

mMauwnd wrinenduidpdlwna

The trunk control ability and ability
of activities of daily living in

hemiplegic patients.
Samrit Chooprakhon*

This study was to investigate the correlation
between the trunk control ability and ability of
activities of daily living in hemiplegic patients, Twenty
- one participants were selected from clients who
attended to Occupational Therapy service, during
September to November 2003, at Chiangmai Neurg-
logical Hospital and Prasat Neurclogical Institute,
Bangkok with the following criteria : consent to this
study, first admission, good communication, normal
perception and cognitive functions and no multiple
disabilities. Participants were evaluated for their trunk
controi ability and ability of activities of daily living by
using The Trunk Control Test (TCT) and Barthel ADL
Index, respectively. The result of this study showed
that the correlation between the ability of trunk
control and ability of activities of daily living in such
participants were significantly positive (r = 0.89, p <
0.01). This results indicated that the trunk control
ability influenced the ability of activities of daily living
in hemiplegic patients.

*
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Types of play and attention span in

high function autistic children
Sudtida Tinamas*

The purpose of this study was to understand
the types of play and attention span of high function
autistic children in the Pediatric Psychiatry Ward,
Maharaj Hospital, Occupational Therapy Clinic, Wat
Changkiean School and Special Child Clinic Chiang
Mai Ram | Hospital. There were 20 children
consisting of 18 boys and 2 girls {age rage 6 -15
years). Free play observation was used with 5 types
to choose from : dramatic play, constructional play,
gross& sensorimotor play, other toy, nontoys or
objects and their attention span was recorded.

The high function autistic children prefered
constructional, gross & sensorimotor, dramatic other
toys and nontoys or objects play is 55%, 20%, 15%,
10% and 0%, respectively. Wooden cubes were the
most popular object used for building one on top of
the other, for example a tower. The results found
that the attention span children with an age of 6.1-
10.0 years old was 4.42 £ 1.19 minutes and in those
with an age range of 10.1-15.0 years old the atten-
tion span was 4.61 £ 0.79 minutes. It was found that
the high function autistic children with an age range
of 6-15 years oid prefered a constructional play but
their ability and attention span was equivalent to a
much younger children.
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The study the effect of grip strength
rehabilitation by using Handy

excerciser in the Quadriplegia

Suphannika Thummasorn*

The purpose of this study was to investigate
the effect of grip strength rehabilitation by using Handy
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exerciser in four quadriplegic cases who had hand
muscle weakness. This reserch is single-subject
design (AB design). The programs were done for 4
weeks; 5 days a week. The 1% week grip strength
was evaluated for using as the baseline. The 2™, 3*
and 4" week participants were asked to exercise by
using the Handy exerciser (Intervention). Each day
the participants did two sessions of exercise. In the
first session and second session, The participants
sqeezed the bulb 10 times and rest for 5 minutes.
Grip strength was evaluated by using Martin
Vigorimeter after the rest period. The data were
analyzed by using the split-middle method. The
results indicate that the Handy exerciser could be
used to increase grip strength for Quadriplegia.
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Self - concept in the older

with leprosy.
Sumittra Sitarsang*

The purpose of this study was to examine the
Self - concept in older with leprosy. The Sampled
subject were older with leprosy, who lived in Mckean
Rehabilitation Center, Chaingmai were interviewed
following Self - concept scale assessment,
developed by Chuntana Kanchanapanung. The
result revealed that the Self-concept of the most older
people in Physical aspect, Psychological aspect, and
Social aspect. However, Their total Selfconcept of
all aspect was moderate level.
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Living pattern of juvenile before
probation in The Observation and

Protection Center of Chiengmai

Sureeporn Tongsuntud*

This is a survey research, The purpose of the
study was to survey the living pattern of 200
juveniles before probation in The Observation and
Protection Center of Chiengmai. The questionair of
living pattern was administered to each subject. The
data were analysed in frequency and percentage.

The results of the study showed that most
subjects spent their time on sieep during 23.00 PM.
— 6.00 AM. study and work during 9.00 — 11.00 AM.
and 13.00 AM. - 16.00 PM. , and go outside for
recreation during 16.00 — 17.00 PM. Althougth time
used of most subjects similar to general adolescence
, but the volition from these finding indicate that there
are some conflict between their value and interest.
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Living pattern of adult male
before probation at The Chiangmai
Probation Office

Saksan Khompratuang*

This study was investigate to examine into
the living patterns of adult male before probation at
The Chiangmai Probation Office By using the
questionares of living patterns to survey in 107
prcbationer.

The result of the study showed that in proba-
tioner ages between 18-25 year old (53.27%)
resident at outside of the city (69.16%) compiete a
junior high school (32.7%) unmarried {57%) and work
as employee (53.3%). Most of the probationer spent
the time for work in 10 hours and think that work is
an occupation. Besides they spent the time for
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leisure in 3 hours and think that leisure is recreation.
Moreover they spent the time for a routine in 1 hours
and think that routine is Activity Daily living.
Moreover they sleep in 10 hours. and think that
sleeping is relax. In addition probationer have good
value, interest and personal causation of their
performance all activities.

o & H a P o w =
* EnFnwrulH 4 s rdrfianiiatate ausinadie-

Msunng uwmenaoiaslns

A Living Pattern of Adult aged
26-45 years in
Amphur Muang Chiangmai

Nuengruthai Chaisawang*

The purpose of this survey study was to
investigate a living pattern of Adults aged 26-45 years
in Amphur Muang Chiangmai. Two hundred subjects
were select by accidental sampling. The question-
naire of living pattern was administered to each
person, and descriptive statistics was used for data
analysis,

The results showed that the subjects spent
time on activity of daily living for 5-6 hours/day, work
for 7-10 hours/day, sleeping for 7-9 hours and
leisure activities for 5-6 hours/day. The subjects
expressed normal volition in terms of having good
personal causation,

* wnfnsnuilil 4 svrdRansutnge amsimadia-
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Living pattern of Adolescence in

Aumphur Muang ,Chiangmai
Anurat Wongpiang*
The purpose of this study was to examine the

living pattern of 200 adolescent residing in
Amphurmuangchiangmai,Chiang Mai. The subjects
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were collected by accidental sampling. The Ques-
tionnaire of living pattern was administered to each
subject. The data were analyzed in frequency and
percentage.

The results of the study showed that the most
of subjects spent time on weekend later than on
weekday,and the most of subjects were good
volition on all activities.
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The relationship between general
dermographic factors and quality of

life amoung amputees.
Aungkana Changkawkam*

The purpose of this study was to explore
refationships of general dermographic factors such
as sex, age, status etc, and quality of life amoung
amputees. Thirty amputees who are outpatients of
Department of Rehabilitation, Faculty of chiangmai
University were assessed by using questionare
regarding their perceived Qulity of life. The result
showed the statistical significant of correlation
between QOL and work {p<0.01) and were statisti-
cally significantly between some aspects of QOL and
general dermographic factors (p < 0.05), Rehabilita-
tion team espected, Occuoational therapist should
aware some general dermographic factors that
influence on QOL amoung amputation when freat-
ments were conducted to this group of patient.
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The perception toward Occupational
Therapy of Mattayom 6 high school
students in Amphur Muang,
ChiangMai.

Angkana Phutrakul*

The purpose of this study was to explore the
perception toward Occupational Therapy of Mattayom
6 high school students in Amphur Muang, ChiangMai.
The 303 sampled subjects were Mattayom 6 high
school students of Sciences — Mathematics program
in academic year 2003. The subjects were explored
by using the guestionnaire. Descriptive statistic was
used for analysis.- The result revealed that the very
poor level of perception toward Occupational Therapy
was found in 95 (31.4%) students, while the fair and
poor levels of perception were found in 81 (26.7%)
and 80 (26.7%) students. Finally, The good and very
good levels of perception were found in only 45
{15.5%) and 2 {0.7%) students.
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THE EDUCATIONAL
EXPECTATION OF THE FIRST
YEAR OCCUPATION THERAPY
STUDENTS

Atchareeya Utoksin*

The purpose of this study was to explore the
Educational Expectation of first year Occupational
Therapy Students in Faculty of Associated Medical
Sciences ; Chiangmai University. The Sixty-five first
year students in academic year 2003 were explored
by using the questionnaire. Descriptive statistic was
used for analysis. The result showed that the overall
Educational Expectation was in a high levei.

143

Vol. 38, Ne.2 May 2005

Considering in each part, the high ievel of expecta-
tion was found in five parts; which were the instruc-
tion, the curriculum, the instructors, the leaming
environment and the expectation after graduate.
Meanwhile, the very high level of expectation was
shown in the academic achievement.
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The correlation between the
ability of visual perception and

dressing ability in stroke patients
Uthaithit Jamnongnit*

The propose of this research project was to
study the correlation between the ability of visual
perception and dressing ability in stroke patients.
Twenty stroke patients were selected from 3
occupational therapy units

All patients were evaluated the ability of
visual perception and dressing abilites by using
Motor - Free Visual Perception Test Revised (MVPT-
R} and The Functional Independence Measurement
( FIM™ {nstrument ), respectively,

The result of this study showed the highly
positive correlation between MVPT-R scores and the
ability of dressing upper parts of the body (p < 0.01
. r=0.88} .and between MVPT-R scores and the
ability of dressing lower parts of the body (r = 0.83,
p < 0.01). These results suggest that visual percep-
tion may be affected ability of dressing in stroke
patients
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The Occupational Performance of
the Elderly at Burapha Village,
Mckean Rehabilitation Center,

Chiangmai

Eaknarin Sawangkay*

This study examined the occupational perfor-
mance of the elderly at Burapha Village, Mckean
Rehabilitation Center, Chiangmai. The COPM
(Canadian Occupationat Performance Measure) was
administered to identify the participant occupational
performance problems as well as the level of their
performances and satisfactions

The result showed that the prominent
problem of performance in the elderly was self-care,
which including 11 activities: transferring, walking,
toileting, bathing, eating, button, using lower extremi-
ties prosthesis, sleeping, dressing, bed mobility and
using wheelchair. The problem found often among
the elderly in the Self-care was transfering (40% of
the elderly). In the area of productivity including 7
activities: home cleaning, grass cutting, dish
cleaning, laundering, motorcycling, shopping and
church cleaning. The problem found often among
the elderly in the Productivity was home cleaning
(70% of the elderly). in the area of leisure including
4 activities: reading, sitting while listening a prayer,
watching television and gardening. The problem found
often among the elderly in the Leisure was reading
(50% of the elderly). And found that the level of per-
formance and satisfaction with the performance area
of leisure were less than the area of self-care and
the area of Productivity. The elderly had the highest
level of performance in the area of Productivity and
had the highest level of satisfaction in the area of
Self-care.

- & ad ' o . ae Py
* unﬁm:n'nuﬂ'n 4 F1IBININIINUIUR Atuzinaiia-
mawng uningsacgealug

144

Wi 38 adudi 2 wquanu 2548

THE SURVEY OF STRESS
COPING STRATEGIES OF THE
THREE AND FOURTH YEAR
ASSOCIATED MEDICAL
SCIENCE STUDENT

Eakgasit Shreenakara*

The propose of this study was survey the
stress coping strategies of the third and the fourth
year students of Associated Medical Science at
Chiang Mai University. stress coping questionnaire
was administered to 147 subjects

The result showed that stress coping strate-
gies used most by these student were ranked from
first to tenth as follows : 1) Seek company (97.23%),
2) trying to analying the problem{93,88%), 3} Watch
television or Go to a movie and taking direct action
to deal with source of problem (78.91%), 4) study
harder than ever(88.44%), 5) Talk the problem over
width friends or family(78.84%), 6) Mediate(78.23%),
7)Take long walk and Become depressed/despon-
dent (77.55%), 8) Take a trip or vocation and Eat
constantly(74.15%), 9)Spend endless hours thinking
(72.11%) , 10) Become irritable and easily angered
and Engage in vigorous physical activity (70.75%). It
was recommented that the students should avoid
coping strategies that have negative effects on their
health, studying and health life styles.
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THE STUDY OF STRESSORS AND
STRESS COPING
STRATEGIES OF MOTHERS OF
AUTISTIC CHILDREN.

Opas Kantaweechai*

The purpose of this research was 1o study the
stressors and stress coping strategies for mothers of
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autistic children. Two self-report instruments, the
Stressors and Stress Coping Strategies Question-
naires, were collected from mothers of autistic
children {age range 3 — 12 years) who were investi-
gated at Occupational Therapy Department,
Paediatric Psychiatry Ward of the Faculty of
Medicine, Chiang Mai University and the Northern
Child Development Center, Chiang Mai more than 6
months. The study group consisted of 35 children
collected from September to October 2003.

The results showed that most mothers of
autistic children reported the illness of the children
(54.3 %) as the main cause of stressors. They also
indicated that perseverance (34.29 %) was the best
strategy for coping with their situation.
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THE ACCESSORY FOR
RADIOGRAPHY OF PARANASAL
SINUSES IN THE UPRIGHT
POSITION

Suratchanee Phatngam*

The radiography is the methods that use for
diagnose the abnormality in paranasal sinuses. Some
hospitals have the skull unit, which use simply, quickly
and high quality for radiography of paranasal sinuses,
but now it doesn’t produce. So many hospitals apply
the accessory for take the paranasal sinuses radio-
graphs, example the sinus box. But, it found the
probiem that the head's patient is not in upright
position. When the paranasal sinuses have the
fluids in some abnormality, the radiographs couldn't
demonstrate the fluid level. Therefore, The purpose
of this study is constructing the accessory for radiog-
raphy of paranasal sinuses, which use with chest
stand. The methods of study are collecting the data,
design and construction of the instrument. The
instrument is divided into two parts; front part that
the backside covers by lead and pierce to oval shape
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and, the film tray. The material of this instrument is
iron and the weight about 65 kilograms. Then, this
instrument used by technician at Radiology depart-
ment, Faculty of Medicine, Chiangmai University. The
results found that it can demonstrate the completely
the paranasal sinuses, images separation is clearly
and suitable for diagnosis the pathology. The evalu-
ation of the technician’s pleasure is moderate level,
However it still heavy but could be decreased the
weight by choose the suitable material in the next
times.
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COMPARISON THE USE OF
NITRIC ACID, SULFURIC ACID
AND OXALIC ACID TO
DISSOLVE THE SILVER
FROM THE PROCESSED
X-RAY FILMS.

Sangrawee Sringam*

The objectives of this study are comparing
the use of nitric acid, sulfuric acid and oxalic acid to
dissolve the silver from processed x-ray films. Nitric
acid and sulfuric acid 5 and 1 M (peeling time 0.5, 1,
5 and 24 hrs at room temperature) and, oxalic acid
0.1 and 0.5 M (peeling time 0.5, 1 and 5 hrs at 90°
C) are used in this experiments. The silver ions are
measured and analyzed by potentiometric titration
method. Moreover, in this study are recovery of
silver from processed x-ray films by using nitric acid
5 M (peeling time 5 hrs, 2 sheet films at room
temperature). The results found that nitric acid could
be dissolved silver from the films better than oxalic
acid and sulfuric acid. The quantity of silvers which
dissolved by nitric acid and sulfuric acid 5 M {(peeling
time 24 hrs, 1 sheet film at room temperature) and
oxalic 0.5 M {peeling time 5 hrs, 1 shest film at
90 °C) was about 115.961, 90.881 and 90.816 mg,
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respectively, The extraction of silver by using nitric
acid 5 M could be separated the metal silver about
180.5 mg and the recovery of silver was 86.10 %,
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Production tissue equivalent

abdomen phantom
Anchana Thaweethawakorn*

The tissue equivalent phantom has been
continuously developed for more than 80 years. This
equipment can promote increasing efficiency of
radiation protection and professional ability practice
of radiological technolegist. In this study, we want to
produce a tissue equivalent abdomen phantom for
diagnostic radiography to avoid unnecessary
exposure to man and fraining purposes. The selected
materials are mixtures of polystyrene resin base with
varied amount of calcium carbonate. The tissue
equivalents of the materials have been evaluated by
film densities and radiation interaction of the
mixtures and reference radiation interaction of each
tissue. Our result indicated that body tissue, kidneys,
liver, bone and psoas major muscle are equivalent
to 0, 0, 15, 38 and 40 % of calcium carbonated resin.
The tissue equivalent compositions from our data
were used for production of abdomen phantormn with
body tissue, kidneys, liver, bone and psoas major
muscle in conforming to anatomical data of female
abdomen at 18 centimeters thickness. The original
bone skeletal was used for producing the mold for
our bone production, kidneys, liver and psoas major
muscle were modeled from polyurethane foam. The
fiberglass production technique and silicone mold-
ings were used in our production. The radiographic
study of our abdomen phantom in comparison with
abdomen radiograph showed that radiographic
densities of films from both groups are not statically
significantly difference. We concluded that our tissue
equivalent abdomen phantom can be used for
diagnostic radiography in representing man. The

146

U 38 alivn 2 nquman 2548

radiation interactions of our tissue equivaient
materials are within 5 % differences from reference
tissue materials which defined as grade A tissue
equivalent phantom,
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The knowledge and behavior in
radiation protection of Diagnostic
Radiology’s staff, Department of

Radiology, Faculty of Medicine,

Chiang Mai University.

Utumporn Tippanya*

This study aims to evaluate the knowledge in
radiation protection and to study the behavior and
relevant factors that affect the behavior in radiation
protection of Diagnostic Radiology's staff, Department
of Radiology, Faculty of Medicine, Chiang Mai
University. Thirty staff were asked to answer the
questionnaires of personal data, knowledge and
behavior in radiation protection. The questionnaires
were tested for validity and reiiability and reviewed
before surveying. Frequency, percentage, arithmetic
mean, standard deviation, Chi-square and Pearson
Correlation Coefficients were used as the statistic
parameters.

According to this study, the staff of Diagnostic
Radiclogy have moderate knowledge in radiation
protection and good behavicr in radiation protection.
The factors of age, number of dependents, working
experience, working with mobile x-ray and
knowledge in radiation protection are significantly
coirelated with the behavior in radiation protection.

o o L | a s = = 03
* UNANETUTN 4 T RIRNATA ALEIYARANITULNNG

wwmenapgsalng




Bull Chiang Mai Assoc Med Sci

with towel (placebo). The valve of the hamstrings
flexibility was evaluated by passive knee extension
(PKE) method. Then, all of them were kneaded for
20 minutes per session with the heated traditional
Thai hot pack at the posterior aspect of the thigh
(hamstrings muscle). Immediately by the end of the
kneading, the evaluation of hamstrings flexibility was
repeated. The whole procedures were repeated at
least 24 hrs apart. The result, statistically showed a
significant increased in hamstrings flexibility between
pre and post kneading (p<0.05). However the
hamstrings flexibility increased between experimen-
tal and placebo group was not statically significant
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difference. Furthermore, skin temperature increase
during the treatment period was found in both groups.
However, there was no significant difference in
raising skin temperature between the experimental
and placebo group. The mechanism of increased the
hamstrings flexibility may be due to the thermal
effect and mechanical pressure from kneading. In
conclusion, the traditional Thai hot pack can increase
the hamstring flexibility.

- £y o a & -
*anfinwrulf 4 ;wdsinonintide ausnaiie.
ITIUWNE Y InendeEnewel




= 4
Nsmsmanamsumndivevi

respectively. The extraction of silver by using nitric
acid 5 M could be separated the metal silver about
190.5 mg and the recovery of silver was 86.10 %.
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Production tissue equivalent

abdomen phantom
Anchana Thaweethawakorn®

The tissue equivalent phantom has been
continuously developed for more than 80 years. This
equipment can promote increasing efficiency of
radiation protection and professional ability practice
of radiclogical technologist. In this study, we want to
produce a tissue equivalent abdomen phantom for
diagnostic radiography to avoid unnecessary
exposure to man and training purpeses. The selected
materials are mixtures of polystyrene resin base with
varied amount of calcium carbonate. The tissue
equivalents of the materials have been evaluated by
film densities and radiation interaction of the
mixtures and reference radiation interaction of each
tissue. Our resuit indicated that body tissue, kidneys,
liver, bone and psoas major muscle are equivalent
t0 0,0, 15, 38 and 40 % of calcium carbonated resin.
The tissue equivalent compositions from our data
were used for production of abdomen phantom with
body tissue, kidneys, liver, bone and psoas major
muscle in conforming to anatomical data of female
abdomen at 18 centimeters thickness. The original
bone skeletal was used for producing the mold for
our bone production, kidneys, liver and psocas major
muscle were modeled from polyurethane foam. The
fiberglass production technique and silicone mold-
ings were used in our production. The radiographic
study of our abdomen phantom in comparison with
abdomen radiograph showed that radiographic
densities of films from both groups are not statically
significantly difference. We concluded that our tissue
equivalent abdomen phantom can be used for
diagnostic radiography in representing man. The
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radiation interactions of our tissue equivalent
materials are within 5 % differences from reference
tissue materials which defined as grade A tissue
equivalent phantom.
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The knowledge and behavior in
radiation protection of Diagnostic
Radiology’s staff, Department of

Radiology, Faculty of Medicine,

Chiang Mai University.

Utumporn Tippanya*

This study aims to evaluate the knowledge in
radiation protection and to study the behavior and
relevant factors that affect the behavior in radiation
protection of Diagnostic Radiology's staff, Department
of Radiology, Faculty of Medicine, Chiang Mai
University. Thirty staff were asked to answer the
questionnaires of personal data, knowledge and
behavior in radiation protection. The questionnaires
were tested for validity and reliability and reviewed
before surveying. Frequency, percentage, arithmetic
mean, standard deviation, Chi-square and Pearson
Correlation Coefficients were used as the statistic
parameters.

According to this study, the staff of Diagnostic
Radiology have moderate knowledge in radiation
protection and good behavior in radiation protection.
The factors of age, number of dependents, working
experience, working with mobile x-ray and
knowledge in radiation protection are significantly
correlated with the behavior in radiation protection.
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Production tissue equivalent chest
phantom for diagnostic
radiography.
Umaporn Pengasit*

The tissue equivalent phantom has been
continuously developed for more than 80 years. This
equipment can promote increasing efficiency of
radiation protection and professional ability practice
of radiclogicai technologist. In this study, we want to
produce a tissue equivalent chest phantom for diag-
nostic radiography to avoid unnecessary exposure
to man and training purposes. The selected
materials are mixtures of polystyrene resin base with
varied amount of calcium carbonate. The tissue
equivalents of the materials have been evaluated by
film densities and radiation interaction of the
mixtures and reference radiation interaction of each
tissue. Qur result indicated that body tissue, heart,
bone and diaphragm are equivalent to @, 3, 38 and
40 % of calcium carbonated resin respectively. Air
chamber in lung was equivalent to polyurethane foam.
The tissue equivalent compositions from our data
were used for production of chest phantom with
tissue, heart, bone, lung and diaphragm in
conforming to anatomical data of male chest at 20
centimeters thickness. The original bone skeletal was
used for preducing the mold for our bone production,
heart, lung and diaphragm were modeled from
potyurethane foam. The fiberglass production
technique and silicone moldings were used in our
production. The radiographic study of our chest phan-
tom in comparison with general chest radiograph
showed that radiographic densities of films from both
groups are not statically significantly difference. We
concluded that our tissue equivalent chest phantom
can be used for diagnostic radiography in represent-
ing man. The radiation interactions of our tissue
equivalent materials are within 5 % differences from
reference tissue materials which defined as grade A
tissue equivalent phantom.
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A survey of prevalence of
musculoskeletal disorders of neck,
back and upper limb in

wood carvers

Wanna Luasaiwong*

A survey using interviewed questionnaires was
carried out to determine prevalence of musculoskel-
etal disorders (MSD) of neck, back and upper limb
disorder in wood carvers at Tawai Song-fung-klong
village, Chiang Mai. Thirty five wood carvers (34 males
and 1 female, age 15-60 years) were interviewed.
The results showed that most of wood carvers
experienced fatigue and pain symptoms, whilst preva-
lence of fatigue and pain in wood carvers were
97.14% and 88.57%, respectively. None of wood
carvers took sick leave, as the symptoms were not
severe. The areas of symptoms, which were
frequently complained, were low back (97.14%), neck
and right shoulder (57.14%), right wrist (54.29%) and
scapular (25.21%). In addition, factors that may
influence the prevalence of MSD were working
posture such as neck and trunk lean forward,
awkward posture {average 2 hours/set of work) and
high repetitive and forced movement of upper limbs
(7.5 hours/day). Three-fourth of the wood carvers
(74.29%) avoided the symptoms by taking a break
at work (average time 34 min/set), massage and using
ointment. Almost half of the wood carvers (48.57%)
did not know how to prevent the MSD. The results of
this study may be contributed to the guidelines for
promotion and prevention of the accumulative trauma
disorders in wood carvers.
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Outcomes of good posture
education program for
pediatric nurses in Maharajnakorn

Chiangmai Hospital.

Warangkana Bulthanom*

Nurse is a risk career for low back pain caused
by poor working posture, which may be the result of
lacking knowledge about good posture. The purpose
of this study was to compare the knowledge of
pediatric nurses in Maharajnakorn Chiangmai
Hospital before and after good posture education
program. This experiment was the randomized
confrol-group, pretest-postiest design. The experimen-
tal group consisted of 17 women and 1 man
(average age, 39.8 = 11.27 years). The control group
consisted of 18 women (average age, 39.8 + 9.43
years). The experimental group was taught by the
“one by one method” while the conirol group was not
taught. The posttest examination was done one week
after the teaching program Paired t-test was used
for the data analysis compared pre-test and posttest
scores. ANCOVA was used to compare the
difference of experimental group and control group
and confounding factors. The results showed the
difference in knowledge between the two groups. The
experimental group’s knowledge was significantly
increased (average pre-test scores 20.4, posttest 23.9,
p < 0.001). The control group’s knowledge was not
changed (average pretest 21.3 posttest 20.6, p =
0.21). However, the age, education, position rank,
work experience and the one-year back pain symp-
tom were not significantly related to the knowledge.
Although the knowledge of the experimental group
was increased significantly, the numbers of the wrong
answers were 20%. This might be caused by many
barriers such as the environment, nurses’ duties and
time. Due to those barriers of learning, further study
shouid be considered suitable developing of
teaching method, media and evaluation.
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Normal Six Minute Walk
Distance in Healthy Thai Men
Aged 20-30

Wanlapha Rattanawaroonrat®

The 6 Minute Walk Test (6MWT) is a
commeon functional in c¢linical setting. 1t is simple
convenient and inexpensive. The purpose of this study
was to determine normal 6 Minute Walk Distance
(6MWD) in sedentary healthy Thai men aged 20-30
yr. Ten male volunteers aged 21 £ 1.8 yr, height
174.40 £ 3.10 cm,weight 65.60 X 3.60 kg, BMI 21.58
+ 1.18 recruited into this study. The testing sessions
were completed within 2 days. During the first day,
evaluation of pulmonary function test (PFTs) was
done. Additionally, familiarization with 6MWT was
administrated for all subjects. On the second day,
standardized 6MWT were performed twice with
30-min rest in between. During the test, vital signs
{heart rate and blood pressure), dyspnea and 6MWD
were recorded. Results showed that MWD was not
significantly different between the first and second
triat (595.13 + 40.05 m, 592.55 * 40.06 m, respec-
tively; #»0.05). The mean 6MWD, PFTs and
subjects’ characteristics. In conclusion, this study
seems to provide the first evidence of normal 6MWD
for Thai males aged 20-30 yr. This result can be
used to evaluate functional capacity in patients at
this specific age.
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The effect of water aerobic
exercise program to
cardiovascular system in
obese women

Welaiwan Wesessmith*

The purpose of this study was to examine the
effect of water aerobic exercise program on cardio-
vascular system in 12 ocbese women, mean age 49.58
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+ 2.84 yrs. All subjects participated in the pragram
{45 min / time, 3 times / wk and 8 wks). The exercise
intensity was between 60-80 % of maximal heart rate
{MHR). Resting heart rate (RHR) and exercise heart
rate (ExHR) were measured before and after
aerobic exercise program. The results showed after
trainning period, statistically significant decrease on
RHR was found (77.75 £ 6.65 and 71.58 + 5.81
bpm ; p=0.002). Also, ExHR was significant reduced
from 139.67 £ 9.69 to 130.25 + 8.22 bpm (p=0.002).
In summary, water aerobic exercise program could
increase cardiovascular endurance. This study could
be used as the guideiine in developing the exercise
program for the obese or other groups that had
difficulty to exercise on land.
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A PRELIMINARY
ANTHROPOMETRIC STUDY OF
MALE CHILDREN IN
SECONDARY SCHOOL IN
CHIANGMAI PROVINCE

Weerapong Taechawatchareekul*

The purpose of this study was to collect the
anthropometric data of male children in secondary
school of Chiangmai district, Chiangmai province.
Thirteen dimension were measured in 30 male
students age between 12 - 15 years old in 2546
academic year. The result showed that weight = 58.11
* 17.83 Kg, stature = 163.19 £ 7.55 cm, sitting
height(SIT_HT) = 83.65 + 5.04cm, sitting eye height
(SIT_E_HT) =70.73 + 8.22 cm, popliteal height
(POP_HT) = 41.01 £+ 1.86 cm, buttock to popliteal
length ( BUT_POP_L)= 46.07 * 4.45 cm, buttock to
knee length (BUT_K_L) = 55,60 £ 2.89 cm, lumbar
height (LUMB_HT) = 20.25 + 1.75 cm, hip breadth
(HIP_BRE) = 33.95 = 4.71 cm, scapular height
(SCAP_HT) = 41.65 £ 3.21 cm, thigh depth
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(THI_DEP) = 11.73 £ 2.37 cm, chest depth
(CHEST_DEP)=19.79 % 4.19 cm, forward arm reach
(FWD_ARM_RE) = 79.06 £ 5.34 cm.

The anthropometric data in this study were
different from other studies which may due to
different of sample size and weight & height.
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The effect of traditional Thai hot
pack on handgrip strength

Sarunya Chawawisuttikool*

The purpose of this study was to determine
the effects of traditional Thai hot pack on handgrip
strength. Fifteen healthy women age range of 30-55
years old voluntarily participated into this study. Two
different stuffing of traditional Thai hot packs were
randomly applied to all subjects. One was stuffed
with herbal (experimental) and the other was stuffed
with towel (placebo). Prior to the kneading, all
subjects performed a handgrip strength testing. Then,
all of them were kneaded for 20 minutes per session
with the heated traditional Thai hot pack at their
forearm. Immediately by the end of the kneading,
the strength testing was repeated. The whole proce-
dures were repeated at least 24 hrs apart.

The result, statistically showed a significant
reduction of handgrip strength between pre and post
kneading {p< 0.05). However , the reduction of
handgrip strength between experimental and placebo
group was not statistically significant difference.
Furthermore , skin temperature increase during the
treatment period was found in both groups.
However, there was no significant difference in
raising skin temperature between the experimental
and placebo group. The mechanism of reducing
handgrip strength may be directly due to the thermal
effects and mechanical pressure from kneading. The
conclusion, the fraditional Thai hot pack can reduce
the handgrip strength.
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The Study of Response Time in
Female Elderly Aged
Between 60-69 Years Old
and 70-79 Years Old Living

in Chaing Mai province.
Sasithorn Kerdyord*

The study of average response time in
female elderly living in Chiang Mai. Eighty-eight
healthy female elderly volunteers living in urban and
rural area, consists of 49 aged between 60-69 years
old and 39 aged between 70-79 years old. The
result showed that the average response time in
elderly aged between 60-69 years old and 70-79
years old were 0.934 £ 0.12 sec and 1,133 £+ 0.37
sec respectively. There were significant differences
{p = 0.003} of response time between age groups. It
demonstrated that the average response time of the
group living in urban and rural area were 0.950 %+
0.19 sec and 1.102 + 0.34 sec; which were signifi-
cant differences (p = 0.013). The study indicated
factors influence the response time including age,
education, residence, occupational and daily activi-
ties.

Therefore, this finding suggests that proper
daily activities such as exercises and participation in
community activities could help prevent degenera-
tive change of information processing in elderiy.
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Maximal oxygen consumption

in Thai boxers

Sansanee tapingkae*

The purpose of this study was to compare the
maximal oxygen consumption between Thai boxers
(study group, n = 9) and sedentary subjects (control
group, n = 9} in Chiang Mai province. Both groups
were matched in age and weight. Maximal oxygen
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consumption were determined by Queen college step
test. Average Mean = SD values for Maximal
oxygen consumption were 64.85 x 6.67 ml/kg/min in
Thai boxers and 60.56 + 7.22 mil/kg/min in the
control group. The Mann — Whitney U test analysis
showed that the maximal oxygen consumption had
no significant difference between two groups (p >
0.05). This study concluded that the maximal
oxygen consumption of the Thai boxers was similar
to the control group. This may be explained by small
sample size, subjects in this study being as the physi-
cally control group and improper mode of testing used.
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Effects of Cryotherapy on
Balance Performance

Sirinun Boripuntakul*

Cryctherapy is one of the most common used
physical therapy agents to decrease pain and
reduce swelling during acute inflammatory period.
Previous studies found that cryotherapy possibly
reduce the nerve conduction velocity. Then, it may
contribute to proprioceptive sense and eventually
balance control. However, it is still debatable whether
cryotherapy truly affects on balance control. The
purpose of this study was to determine the effects of
cold on baiance control by using one leg standing
test stance test (OLST) in healthy young subjects.
Thirty volunteers aged betwsen 18-25 yrs. (M=7:
F=22) were recruited into this study, The cold pack
was applied to the right knee of all subjects for 15
min. The OLST was done before and after cooling
{min 0 and 15). The times of OLSY was recorded.
The results showed that time of QLST before, min 0
and min 15 were not significantly different (P>0.05).
In conciusion, cold pack did not seem to change the
time of OLST in healthy young aduit subjects. Thus,
cryotherapy may not reduce balance control.
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WAIST TO HIP RATIO
BEFORE AND AFTER 12 MINUTE
WALK TEST TRAINING

Sukunya Chuephoon*

The purpose of this study were to compare
the difference of the waist to hip ratio on 12 Minute
walk test . Fifteen obese femaie subjects, age 20-29
years old, participated in the study. They performed
the brisk walking 12 minutes/time at moderate
intensity exercise, two times/day, and 5 days per week
for a total of 8 weeks. Changes in the waist to hip
ratio were analyzed by Wilcoxon Signed Rank Test,

The results showed that brisk walking 12
minute 8 weeks decreased the mean of waist
circumference from 88 cm to 85 em and hip circum-
ference from 107 cm to 104.5 cm and waist to hip
ratio decrease from 0.82 to 0.81. The decreases in
waist to hip ratio were significantly different at the
alpha level of 0.05. In conclusion, the brisk walk
training offers the potential to decrease waist and
hip circumference on obese female.
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Energy expenditure of the floor and
treadmill walking at 0,
inclined +15 and reclined —15 degree
in female adolescents aged
20-22 years.

Suthat Kruakaew*

This study aimed to compare the heart rate
(HR), speed and energy expenditure index (EE!}
hetween walking on floor and three conditions of the
moving treadmill (0, inclined +15 and reclined —15
degree). Fifteen female adolescents aged 21.96+0.69
years were recruited. Each subject was randomized
to walk on any level of the treadmill and 50-meter
floor walkway. The HR was controlled to be
absoluteiy stable by completely resting on a chair for
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6 minutes. Then walked on the treadmill and/ or on
the fioor at self-selected speed for 5 minutes in each
condition and rested untit the HR decreased to a
stable stage. All data such as, the resting HR,
walking HR and speed of walking were recorded and
used to calculate in the EEI formula. The results
showed an inclination of the treadmill was the main
factor that influenced HR, speed and EEI. When
compared the HR, speed and EEIl between four
walking conditions as mentioned, there was signifi-
cant difference between each condition. The inclined
+15 degree caused a change of all parameaters. This
was due to the forward inclined trunk during the more
inclination of the tread moving could cause muscles
of the lower limb reach more contractions and
optimal work.
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Effect of caffeine on foot response
time in males between 18 and
25 years of age.

Sunate Khamtung*

The purpose of this study was to investigate
the effect of caffeine amount 123 mg. in coffee on
foot response time {RT) and compare between pre
and post RT in 30 and 60 minute. The participants in
the study were 30 healthy male, age 18-25 years
and lived in Chiang Mai province. RT were assess
by the multi choice reaction timer. The result were
found that the different between pre and post RT in
30 and 60 minute of caffeine ingestion were 0.708 +
0.014, 0.659 £+ 0.086 and 0.631 £ 0.086 second,
respectively. The study was found that the RT were
significant decreased in both 30 and 60 minute {p <
0.001} and significant decreased in 60 minute when
compared with in 30 minute {p < 0.001) after caf-
feine in coffee ingestion.

The result of this study provide a basic data
of caffeine in coffee on RT and led to further studies.
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The effects of baby massage on

infants of HIV- positive mothers

Supawan Sookmuang*

The purpose of this study was to examine the
effects of massage on weight gain and motor
development in the infants who born to HIiV- positive
mothers. The 6 infants who bom to HIV-positive
mothers and the 6 infants who born to HIV-negative
mother were measured their weight and motor
development by using Gross Motor Function
Measurement Scale (GMFM). The suitable GMFM
Scale was applied to each infant as the monitor for
development for a period of 3 weeks. Then, 6 infants
who born to HIV-positive mother were given 15-
minutes massage in daily weekday for three weeks,
the infants who born to HiV-negative mothers were
not given massage. Next, the weight and motor
development of both groups were again measured
in the 4" 5" and 6™ week. The result showed that
weight and motor development in the 1¥ week of the
infants who had massaged were significant less than
the 2™ — 6" week (p<0.05), and the 3" week which
was the week before massaging, their weight and
motor development were significant less than the 5"
and 6" week (p<0.05). In comparisons of the weight
and motor development between infants who born
to HIV-positive mothers and infants who born to
HIV-negative mothers in the 1% week to the 6" week,
the result demonstrated that there were no signifi-
cant differences in both groups. The conclusion of
this study is that the infants who born to HIV-positive
mothers and were given massage had weight gain
and motor development close to the infants who born
to HIV-negative mothers.
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The survey study of physical therapy
students and teachers’opinion to

learning in the major program
Sauwaluk Deacha*

This survey study was about the opinion of
the physical therapy students and teachers in
learning at the physical therapy program provided by
9 academic institutes in Thailand. 836 questionnaires
were contributed to junior and senior students and
teachers of all institutes and 475 correspondences
(55.04%) were received. The contents of this survey
were emphasised in 6 aspects; area and teaching
materials, teaching style, learning style, course
management, course evaluation, and curricufum
contents. Data were accumulated and concluded
which presented in percentage and mean of each
aspect,

Resuits showed a good level in most aspects
of this study except the area and teaching materials
which was fair level in two institutes. The interesting
points were the amount and size of room, inadequate
equipment for practice in the lab. Learning style of
students was in fair level which exercise drill and
iession review before and after class were hardly
done.

The conclusions of opinion of the students
and teachers were in the same aspects. The
maximal mean value of opinion from all institutes
was evaluation aspect which presented the good
systematic and same standard process. The least
mean value in most institutes was the learning style
of students about their intelligence and responsibility
in exercise drill and lession review,
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Normal Six Minute Walk
Distance in Sedentary Thai Males
Aged 30-40

Hathaithip Yowang*

Purpose: The aim of this study was to establish
normal Six Minute Walk Distance (MWD} in seden-
tary healthy Thai middle-age males.

Methods: Ten sedentary males with normal lung
function (aged 34.70 + 2.4 yr., %Pred FEV1 = 95.27
+ 8.89, %Pred FVC = 102.00 = 8.39) voluntarily
participated into this study. Two sessions of testing
were required. During the first session, Pulmonary
Function Tests (PFTs) and then familiarization with
6 Minute Walk Test (BMWT) were completed. Two
trials of BMWT were done on the second session
with rest in between. Before and immediately after
the end of the walk test, vital signs and 6MWD were
recorded.

Results: There was no significant difference on
distance between the first and second trial (563.06 +
50.73 m. and 578.68 + 39.62 m.; P>0.05). The mean
distance was 570.87 £ 45.17 m, Also, there was no
statistically significant relationship among demogra-
phy, spirometry, and the mean distance.
Conclusion: One familiarization 6MWT is required to
obtain a good reliability in sedentary healthy males
aged 30-40. Additionally, the mean distance in this
age is 570.87 = 4517 m.
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Reliability of isokinetic peak torque
in knee extensors during
concentriceccentric
continuous cycles.

Hutsayaporn Mano*

The knee is the largest weight bearing joint in
the body. It is also important in walking and running
which is a continuous concentric and eccentric
contraction. Thus, torque measurement of concen-
tric and eccentric muscle contractions were very
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important in evaluation of muscle strength, However,
there was a few study of concentric-eccentric
continuous cycles in the knee joint. The purpose of
this study was to determine the reliability of isokinetic
knee extensor peak torque during concentric-eccen-
tric continuous cycles. There were 14 subjects with
aged 18-24 years. The peak torque of knee extensor
was measuremented by CONTERX —-MJ Isokinetics
dynamometer at velocities of 60 and 120% sec. There
were 3 sessions of testing with 1 week rest for each
sessions.

The result of this study demonstrated that this
protocol is high reliable (ICCs = 0.85-0.90). ICCs
values for concentric and eccentric in 60 °/ sec were
higher than 120 °/ sec. The result indicated that this
protocal could used in clinical setting to measure the
isokinetic peak torque of knee extensor in concen-
tric-eccentric continuous cycles for evaluation of knee
exiensor strength.
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Anaerobic power in Thai boxers
Anotai Jumnongthai*

The purpose of this study was to compared
the anaerobic power between male Thai boxers group
(study group, n=9) and physically active subjects (con-
trol group, n=9) in Chiang Mai province. Both groups
were matched in age, body weight and height.
Anaerobic power in each subject was determined by
using vertical jump board. The average values for
vertical displacement were 56.00 £ 5.96 ¢m. in Thai
boxers group and 56.11 £ 6.25 ¢m. in control group.
Anaerobic power were 817.75 £ 175.70 W in Thai
boxing group and 805.77 + 126.25 W in control group.
The Mann — Whitney U test analysis showed that the
vertical displacement and anaerobic power had no
significant difference between two groups. These may
be explained by using the physicaliy active subjects
as the control group, insensitivity of measuring tool
and a small sample size.
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Comparison of hand reaction time
between distracted and
non-distracted condition in healthy
thai population aged 18-23 years

Adit Pomool*

The purpose of this study was to compare the
hand reaction time between distracted and non-
distracted condition in healthy Thai population aged
18-23 years. Participants were 30 male (average
age21.6 = 0.85 years) and 30 female (average
age21.3 £ 0.56 years). The hand reaction time was
assessed in two conditions; non-distracted and
distracted condition. For the distracted condition,
participants were instructed to count the number while
the reaction time was tested. All participants were
instructed to press the button in response to the light
signal as quickly as possible in both conditions.
Reaction time was recorded automatically in a
computer. Data were analysed using a multifactorial
mixed model Analysis of Variance. Result demon-
strated that gender and condition of testing have
significant effects on hand reaction time. Male showed
a significant shorter reaction time than female (male
= (.348 + 0.046 second, female = 0.374 + 0.045
second, p = 0.005). Reaction time in distracted
condition was significant longer than that in the
non-distracted condition (distracted = 0.376 + 0.043
second, non-distracted = 0.32 = 0.029 second,
p = 0.001}
¢ dnfinstuilf 4 sriTneniwida asznadie-
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A survey of prevalence of
work-related musculoskeletal
disorders in neck and upper limb
among Ban Waulai’s silversmiths

Ajchamon Thammachai*

A survey using interviewed questionnaires was
conducted in order to examine prevalence of work-
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related musculoskeletal disorders in neck and upper
limb among Ban Waulai's silversmiths. Fifty silver-
smiths (17 females and 33 male, aged 15-60 years)
were interviewed. Results showed that there were
78 percents of silversmiths experienced neck and
upper limb musculoskeletal disorders. Symptoms,
which were frequently complained, were pain, fatigue
and numbness, whereas the areas of the symptoms
were cervical, right shoulder and right forearm,
respectively, High repetitive hitting, maintained in
particular postures such as neck flexion and prolonged
sitting (5 hours), working in prolonged standing
position (8 hours) were also reported by silversmiths
who had the symptoms. Symptoms were frequently
reported that occurred all the times (before, during
and after worked). Siiversmith who did not report
musculoskeletal disorders demonstrated different
manner such as driving, working in sitting position
less than the others who had symptoms (4 hours)
and none worked in prolonged standing position. The
work risk factors, which seemed to related with neck
and upper limb musculoskeletal disorders were high
repetition, position while working and high tempera-
ture in working space, respectively. Resuits from the
present study have imptications for workplace modi-
fications, care of proper body mechanics and educa-
tion to prevent musculoskeletal disorders in silver-
smiths.
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The effect of Traditional Thai hot
pack on hamstrings flexibility

Asaraporn parameyong*

The purpose of this study was to determine
the effects of Traditional Thai hot pack on hamstrings
flexibiiity. Fifteen healthy subjects aged range of 35-
55 years old voluntarily participated into this study.
Two different stuffed of traditional Thai hot pack were
randomly applied to all subjects. One was stuffed
with herbal (experimental} and the other was stuffed
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with towel (placebo). The valve of the hamstrings
flexibility was evaluated by passive knee extension
{PKE) method. Then, all of them were kneaded for
20 minutes per session with the heated traditional
Thai hot pack at the posterior aspect of the thigh
(hamstrings muscle). Immediately by the end of the
kneading, the evaluation of hamstrings flexibility was
repeated. The whole procedures were repeated at
least 24 hrs apart. The resuilt, statistically showed a
significant increased in hamstrings flexibility between
pre and post kneading (p<0.05), However the
hamstrings flexibility increased between experimen-
tal and placebo group was not statically significant
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difference. Furthermore, skin temperature increase
during the treatment period was found in both groups.
However, there was no significant difference in
raising skin temperature between the experimental
and placebo group. The mechanism of increased the
hamstrings flexibility may be due to the thermal
effect and mechanical pressure from kneading. In
conclusion, the traditional Thai hot pack can increase
the hamstring flexibility.
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