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Abstract : Type and Quantity of Hemoglobins in HbH Disease after Separation by
Weak-cation Exchange High Performance Liquid Chromatography (HPLC)

Thanusak Tatu*, Patcharapern Lertkham*

Hb H disease is an O-thalassemia caused by compound heterozygosity of ¢i-thalassemia 1 and
O-thalassemia 2, The diagnosis of Hb H disease generally relies on clinical and laboratory informations, particu-
larly hernoglobin identification. At present, several brands of HPLC machine are used to identify types of human
hemoglobin under weak-cation exchange principle HPLC. In this report, we have identified hemoglob_in types in
Hb H disease by using the Primus Variant System 99 (Primus Corporation, Kansas City) under the weak cation-
exchange principle. Hemoglobin patterns from 8 Hb H diseases, previously confirmed by presence of >50% Hb
H inclusion bodies, were analysed. Hb type of AzAH was observed in all blood samples. HbH was eluted first,
followed by Hbﬁ\0 and HbAz, respectively. Hb .ﬁ\2 ievels were markedly low (1.0%-1.4%) and, in some cases,
negligible. Broad range of Hb H levels was observed (4.6%-20.6%). This report has provided information that
could remind the medical technologists in interpreting the hemeglobin pattern for making diagnosis of Hb H

disease which is common in Thailand. Bull Chiang Mai Assoc Med Sci 2006; 39: 2-7.

Keywords —  High performance liquid chromatography, Hb H disease, weak cation-exchange HPLC, o.-thalas-

semia

*  Division of Clinical Microscopy, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai

University

unin

Tsndlulnadiway (Hb H disease) (Hungu
8 aifINMITINAU (compound heterozygote)
289 o-thalassemia 1 LIAE O-thalassemia 2 deletion
vl o-globin genes 1antrl 3 loci inRaagifing
1 locus YnlW B-globin chain Hinfaatnielu
Wadaauauazsandanumailu homotetramer P4
Fondt Hb HO gﬂqnﬁmmﬂaﬁmmamunma
wﬁaquwsﬂﬂmnm:aai"mi‘iaﬁ':ﬂnﬂzam%a 3
ariiaaulsndlulnatiwas wananezaseiame

wazdndsedduas dndluazdositniseniaziie
alulnadwi pamgmatieguaztinmdlulnadwoy
@ Tauvialunisesradanaamansarinldlasnas
15383 starch gel or cellulose acetate electrophore-
sis WAz cation-exchange or anion-exchange high
performane liquid chromatography (HPLC) ©
msdnEaItiTa aUszasdlunTsugasmamuonaiia
a1 Fanudlylnaduzesdilholedlalnadwanedae
3% weak-cation exchange HPLC hadiiauaasliidiu
3o HbH Tup‘f"ﬂdUmjm'ﬁnzinﬁmmnmnwmu



Bull Chiang Mai Assoc Med Sci

wart fidnuaremdadillaleansldis HeLe
e [} al 2! G ol '3

wignaraderasian Widlavdaluduszauntsnianea:

Rennulawanautanafiale

FEmafnm

vmsénwilugilas Ho H disease At Tuns
m’mﬁamﬁguﬁu‘%msmﬂﬁﬂnmwvﬂzT Anuzinaila
nrsunng wninandoslng 1w 8 au law
YINTIWWL Hb H inclusion bodies 3N 50% \flavi
msasI9L assudans Modified Hb H inclusion body
test @ pimsaditaseiriiouaziano Hb H layss
weak cation-exchange HPLC @965x1UY The Primus
Variant System 99 1au.93898Wa Primus (Primus

Fukch 193, vial B, Miicars
w3

Yol. 39, Ne.2 May 2006

Coporation, Kansas City) ©

HaNIANYY

misuonzfiadlulnadulasszuy The Primus
Variant System 99 18alunmsuanmaly 4 wifide
@ataden 1§88 IINNsAN L e Hb
H disease dgunudlulnadmiu A AH Tay Hb H
gNTEeaNuIUINGS AN HbAO Ud: HbA
AL U HbA, @‘i'm'.i'lﬂnﬁ'luv;n‘a"m (1.0%-
1.4%) wazuarewidSuialyld Y3uamHs H
anuuandafnnizrivdiatnafaaudazdlon
(4.6%-20.6%) @“fmamlugﬂﬁ 1

{COOPIDOBNRINIYS] Ay 02, 2006 L% 47:59
— 2.29%
Ao
H
rar e e Pron W/
1 [ X1 P 01 05 580 1
2 [ B 1] LY o ] t 1) LaGGR A
2 [ R 7] [ . 1144 i
[ ] 1. TS A - 0.881 L) il!“/
+ t.28 A L.067 L% 30892 ?
§ .58 A )i 1L LD S S A

SHLOR 300, ViEh L, APICHARY
ISISINCTORRCIRErY]  Jul 27, T8O% ¥R 34

AL ] ML AY MRA

1 LI f 0Ny 1.5
4 0. W ¥ .74 5%
3 1.1 A 6.803 1.9
. 3. 198 LI L ). 5%




MansmaiianismmsiSulnd i 39 alvii 2 wguany 2549

sew Utal H 3 BUH B 59 oCT 14, 2085 19150189 s1wn 1
s1PRY
e
n.sqna'“‘-—ﬂ C
1143
b
- —— 2.415-
FICES \
™
\A Ao
2
s10P
{1lesino 311gnat tile HeSICHRAL aut
Nurt Rl PEL PT uIeTH ARER X COMENT
V3@ RI P .2E4 LT < 14—
2 49 RT F 381 ¥ ¥ 2.9
3 1142 @17 BT 8@ 2.+ Ao
4 :.897 R F 1 202 129 3.7
s 2928 PRI A .858 138 2.3
6 2416 R®I A 1.822 A2 8%.1 Ao Feak _ A
7 zex4 RVR 1.aL9 Ty 1.0 d—w7 Fear 2
Satch %), viak 3. Lemdwes
{DLRDSRECE] 1TIAL] ARG 94, I90% L16:lhi0e D
.
o p— 0.
| =R *H
U Wt )

g\-

. " m

! [ B ] r s w3

r s FoRu e 1sany 0

[ 1 * ot He 1T a

. T A 1.4 g 18 3

s tn L e - [

q_.._________Az

+e» Ylal ® 9 HUH & &4 Oot 1T, ewwm aETeETES v T g
STRRY

ir

] SH"'H E

20t
¥ 2,402
™ ‘\Ao

STOP
. ] Podile w:iiuehL AW
e T T ot apER conrenT

. 383 BT F 213 a9 K

T 1.186  RY * ia9 (368 4.2 fiC Peak

3 1650 PTF 1 lge REL .

4 221 RTR 26 171 -:.9‘___“_1___,_4\0

c z.e83 RTA 1.3 148 a5 .6 wak
Y e
PSS g B2, 0908 14: 111 - - F

""¥H

nax "r
: :m T e
, [
H o r o in [ 4] o
- - B
) v 1w 21,
. 2am 1 e et IS H A2




Bull Chiang Mai Assoc Med Sci

Smtoh, REY. wiad 3. Suplair
ICHMEMMAHETS  Ang B9, WS L:dviet

Vol. 39, No.2 May 2006

Lm
Ao

= w ez wy ‘//
1 9.243 roLI 1124 2072 ) 0
2 .49 voa.did .7y B
3 .48 (R 1.40 T pesd
: ;n": : Lax LN nn 1

- Laes [N A‘z
Sacah 180, viei T, bucky
(HRCICTSORCLIZTR}  Jul 3T, JOOh 1330 e8

‘—-\;,:_—_— m
o.vs H

C.

3.705

mar mn = m Ty 4____,sw———-’l‘l
1 0. 577 * el 1.0 1 1

z [ * Bam 3.1 18008

1 [T Pt 2.9 12344

1 1w 2 dew ey M 1 Aq

nacom T17, viad 3, s
IPMSPSUARCIACTINS)  Jeav PR EOAV 14:38134

oy
agk
213
-2

Ao

" Ly AREA cxaaenary 0
Hi £ rm 1M i
L3 r s 5.2 any

A aw n

AL o Jeaiss a8 pra

*

“%AZ

i1 us@ hemoglobin chromatogram va35jila8 Hb H disease (A-H) uaz AULNG (1) nAIINLENGIE weak
A b
cation-exchange HPLC UuItUU Primus Variant System 99 1adin7a38wa Primus

Jorseluazaguea

n1s3fieangie Hb H disease TumMInTae
152417% (routine laboratory) ANALMINTIINT Hb H
Tuathadaaflugdy nswu Hb H (iuds
usnsaTIMIaina oeglobin chains Tugdiluanas
virld B-globin chain indaaguaziuiuiily
homotetramer @ai38n31 Hb H %oﬁ"tiju {incubate)
iadaauasfiil Hb H aQnﬁuluﬁuﬁﬁtﬂyanmﬁﬂﬁa
brilliant cresyl blue (BCB) 9:¥nW Hb H an oxidize
wazanaznawneluwiaiaauadsundt Hb H inclu-
sion bodies nMIWL (aRaauadfisl Hb H inclusion
bodies $1IUNNN (S316 40% %‘u‘lﬂ) waaaithed
Hb H 33 mann %ﬂmmmmwg'lﬁﬁ'mﬁﬁ cellulose
acetate electrophoresis %38 3% HPLC uastheuisn

yanfuuny Hb H lag3T cellulose acetate electro-
phoresis wWiauaatAu Hb H peak lap3T HPLC
mumnsydihedu Hb H disease

HPLC 7@ weak cation-exchange HPLC
WwnafindinsuonriianazrnBunudlulnaiu
ﬁﬁuul‘iﬁuaﬂwuwéﬁmu‘luﬁaqﬁuﬁoﬁtﬁmmnﬁ
mwgnﬁama:ﬁmw‘hga fuenauﬁﬂaigiamn
¥dathadaampuanitay wazlfiantaounlu
myaTamadnudazTe laplshaudssmelifie
6 ufi

Hthe Hb H disease Tagvialuii Hb A, Hb A,
uasHb H lwilafaauas laniitiun HbA rzanmd
1/3 peeszduUnd naihilesarn a-globin chain
13 iauasuas affinity 189 a-globin chain 4ia




- 4
NImIMATIANIEMTIFE v

Ao 3 3 . . o« &
S-globin chain fdapnitda B-globin chain AIWUT
- N ) =6 = [~
ml¥sunm Hb A g Und® waznani1TEnwaTIi
- o A w v d .
munsofuiuanudtetididasanwuin S
A . ' &
Hb AzTﬂumamhm'l 2% wananiySuao Ho H
v o & . ~
'Lugimu Hb H disease fifinwaTIRlaNULana 1INk
dlwaghaunn m\mUﬁﬂ"’immﬁ’anwg:'muwaawaz
A o a ' ar
szianly ‘lwm:ﬂma‘mum:mugqammmw
~ . & . = I I
anwmsiguidngsuiulunisfnwiaianau
£y o . o a e
NIRRT HUAITINATULANENIT IR NNARL N ATz
Tuanaues Hb H disease luudazdnatng msdnw
E . o . -
a3nawg wuitneillu Hb H disease i@ non-
deletion 484 cL-globin gene ainazdszAl Hb H gan
Hb H disease wiany deletion 184 at-globin gene®
7) ¥ = F=] 8 A’v N L) [ 3
atgebsfeumsdnwa Tty lileiare ey
AnUn@szauluianavas Hb H disease wasdob
- X o o Y 2 |
Haans 9 TMeRdAnwITIvzdaansanwisialal
'J"1nn'lnmnﬁﬂhm:ﬁ'u‘[umqa'uaq@'ﬂw Hb H
R o & |
disease hanwiiivatinals
= [ 4 J:‘ Y o e L |
Hamsﬂnmmoumlm&ﬂgummmmunm
AMMUUANEWBLIIUINVAIIZAY Hb H N=avI9ny
lalumsusnaiauaznidsunadlalnadulasss
weak cation-exchange HPLC wazuns g fisom
ANNTILAMURANAITA hemoglobin chromato-
gram 189 Hb H disease 1#i1ufiu normal hemoglo-
. e P -
bin chromatogram (Nal¥lumsUSouiiaulunsd
- FRT- TN, § v
Yiwy fast eluted Hb peak miﬂgummum:ﬁ’llﬂm:
wiawa Hb identification w84 Hb H disease lufianaa
Tamam:nm‘iﬁmﬁ'uﬁagamn HPLC tsatinanaen
Fl ) [ AR Y f - a o«
aiINIfnmaTIlsamadafeafinnniiy
Tahu 8 Talue uszifivludifuaaeainiaunin

Ui 39 aduh 2 nquamy 2549

soiudywinssmo@aues Hb H Aewhmsasa
laiaasd l.La:"qn‘nﬂ‘lﬁmumm'naaamﬁaad’u‘hﬂ
Hb H inclusion bodies w‘%a'laje'fsmawmmnﬁuﬁ Hb
H inclusion bodies anni 50% o ldniu Hb H

disease

References

1. Weatherall DJ, Clegg JB. The Thalassaemia
Syndromes. Oxford: Blackwell Scientific; 1981.

2. 3% watguld. siasddle (Thalassemia).
nyunw: la Law WiWRY Land; 2541,

3. dawdd muRSEeS. FBaTiainmuasnis
Jasiulsasardidosfiaseusluan.
\Feoalnai: Tause; 2537

4. Tatu T, Jannoi 8, Jamwuttipreecha K,
Sa-nguansermsri T. Screening for alpha-thalas-
semia 1 using the Dried Brilliant Cresyl Blue
method. Thai J Hematol Transf Med. 2003;
13(4):315-20.

5. Primus C. The Primus Variant System 99. The
Kansas City; 1989,

6. Kutlar F, Gonzalez-Redondo JM, Kutlar A,
Gurgey A, Altay C, Efremov GD, et al. The
levels of zeta, gamma, and delta chains in
patients with Hb H disease. Hum Genet. 1989
May;82(2):179-86.

7. Shyamala M, Kiefer CR, Moscoso H, Garver FA,
A monoclonal antibody-linked immunoassay for
hemoglobin H disease. Ann Hematol. 1992
Jul;65(1):37-40.




Bull Chiang Mai Assoc Med Sci Vol. 39, No.2 May 2006

= ¢ 3 s
HAUTAURUD

amswamheweudswuuinaydu Jldanldfln) dmdulslunumnmsiaen

W WA

ez Tu Mudgns* ogins wifiadfind YSamna 2edduns+

unfnte

¥i1en Anti-human globulin (polyspecifics) antslunmeaslfidnmsgiduiwingadfin lasianzan
TUINNIEBN inAiia Direct anti globulin test an‘nm@maLﬁavnLLauauaﬁﬁiiuﬁuLﬁmaamm'lm"mmu 1dun
Hemolytic disease of the newborn (HDN), Autoimmunes hemolytic anemia (AIHA}, Hemolytic transfusion reac-
tion (HTR) tn@dia Indirect anti giobutin test 18lun1ias19mn Alloantibodies 1891 sisurudataslunaaanased
wmasintesasifiingn Anti-human globulin (polyspecifics) F3Usznaudit Anti-human globulin WAz Anti-comple-
ment AnAiansANnETaNumINTnResndainoluaneme Rabbit polyclonal antibody fiwnsiu Hu-
man globulin Wa: Human complement Tag Anti-human globulin anﬁﬂiﬂun’ﬁaﬂ human immunoglobulin
ﬁmumiﬁﬂﬁ’u%qw%uﬁ’;ua:mwmmﬂm’hmw:maa Antibody andGiTunszenlasinaila Direct ELISA &u
Anti-human complement gnuﬁwTﬂﬂnﬂil'B' Zymozan nizﬁulﬁl,ﬁ@ Complement activation 1w'1’r3'um{|: AB
Lasiiinlauidadanuataziianns Coated ilash Complement coated RBC lUdanszevfiasiiansai™e
wauRLaa#e Complement 614 Ju mamsaruduwirawueuduadivi ldlasgnidunguves Complemented
coated cell Polyclonal antibody Y:I:JaaaQn%mﬁﬂﬁ'ﬁqn%ﬁ’mmﬂﬁﬂ Salting out 1aum sl Saturated ammo-
nium sulfate, inafa dialysis, (Aun2133NTw 3% Heterophile antibody gnﬁﬁfﬁ'ﬂiﬂumﬂﬁﬂ Adsorption
technique A NLTUTUDES Anti-human globulin Uz Anti-human complement WRIMNININH AV UG 1:4
f0 3.62 usz 0.9 mg/ml MRy nrIAneRmA WAL LLazAIEIWIZYEY Anti-human globulin reagent
polyspecifics ¥nlapld83uuasuinnlafia 300 1ulun156333 indirect anti globu!un test uazld clotted blood
mawﬂm 43 7uluns@T73 Direct anti globulin test L‘lﬁr_l‘umuuNaﬂ’mmaaamﬂuﬂnu Commercial AHG

reagent Tapsnadannnisaanaiinlinafis (p>0.05, r=0.92) vavanfaiassssunaslifianudaiu
111msmnunnmmnuwm‘lnu 2549; 39: 8-14.
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Abstract : Production of Anti-human Globulins (polyspecifc) Reagent for Blood

Banking Use

Yingtawan Tanvisut*, Jaturaporn Pornsinlapatip** Preeyanat Vongchan

The antiglobulin test is commonly used in serological laboratory, especially blood bank. Direct antiglobu-
lin test helps to investigate the antibody sensitized red cells in vivo including hemolytic disease of the newborn
(HDN), autoimmune hemolytic anemia and transfusion reactions. In another aspect, indirect antiglobulin test is
used to detect alloantibodies in patient sera in vifro. Both direct and indirect sensitized immonuglobulin can be
observed by anti-human globulin {(AHG) pelyspecific reagent which contains anti-human globulin and anti-
complement were produced As facilities in production of in-house antibodies are available in our laboratory, we
therefore produced rabbit polyclonal antibodies specific to human globulins and complement(s) were produced.
The anti-human globulin was produced preciously by immunization of purified human globulins and the
antibody level was detected by direct ELISA. The anti-human complement was produced in the same manner
using zymozan as an inducer of complement activation pathway of AB serum from normal human. Hemagglu-
tination of complement coated red blood cells was used to assay anti-complement in rabbit sera. Both polyclonal
antibodies were then partially purified by salting out using saturated ammonium sulfate, dialyzed, concentrated
and protein determined. Heterophile antibodies in anti-human globulin were eliminated by adsorption technigue.
Non-specific reaction in anti-human complement due to serum protein was decreased by dilution technique. The
optimal ratio of both polyclonal antibodies was studied for their activities by hemagglutination using human anti-
D sensitized cells. It was found that optimal concentration of anti-human globulin and anti-human complement
is 3.62 and 0.9 mg/ml, respectively. The obtained antihuman globulin reagent (polyspecific) was then studied for
it specificity and sensitivity in 300 donors serum samples by indirect antiglobulin test and 43 patients’ cell
samples by direct antigiobulin test compared to the commercial reagents together with the resufts from Blood
Banking Unit, Maharaj Hospital, Chiang Mai. All 43 sample of direct ant-globulin test were showed with the
commercial reagent and Blood banking unit. The finding showed no statistically significant difference between
two reagents used (p>0.05, r=0.92). This preliminary study revealed the reliability of our in-house anti-human

globulin reagent. Bull Chiang Mai Assoc Med Sci 2006; 39: 8-14.

Key weords: Antigobulin test, anti-human globulin serum, Zymosan, heterophile antibodies

* Faculty of Associated Medical Sciences, Chiang Mai University
** Biolech Co., Ltd. 6 Sonthiwattana 3, Ladprao 110, Bangkapi, Bangkok 10310.
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1,{'111’1 Anti-human globulins (polyspecific)
IFaviam incomplete antibodies ﬁi‘fuuu Antigen
vuiisiiesuas laglimmnsomidedaauaia
nIdunga (agglutination) lddrudaiaslay Anti-
human globulins {polyspecific) ﬁﬁ“ﬁﬂﬁ Cross-link
sensitized antibody ﬁ’llﬁ'l.ﬁﬂl.ﬁaGll.l.ﬂdl.ﬁﬂn’l‘ii'funiéu
(Agglutination) Fin39 373 2 nniinfildfa Direct anti-
globulin test 1{wnsA37aW1 Antibody FFUTY anti-
gen uwdaiReauasatudaluitome (in vivo) 1l
M3aI5neRulse LTW Autoimmune hemolytic
anemia (AIHA) Hemolytic disease of the newbomn
{HDN) Hemolytic transfusion reaction (HTR) t.ar Drug
induced hemolytic anemia W&t Indirect anti-globulin
test Faflumsasaamn Antibody 1 Serum lasvhisad
\fauaafinmu Antigen Tae antibody T Serum S
Antigen UnLiaLRaauaslunaaanaaad (In vitro) uaz
Anti-human globulins Y'nm'ﬁﬁ Cross-link sensitized
antibody Yhlfidleifaauaafinnsdunsgy (Agglutina-
tion) 18 lumsaTrantasuendiuad (Antibody screen-
ing) sxykauAuad (Antibody identification) N3
anudniuldvaaifon (cross matching) WAzNTAN®A
wandanuufiadiaiRonuas (Red cell phenotyping)

181 Anti-human globulins (polyspecific)
Usenaudpuaudived 2 Tilana Anti-human globu-
lins Ymiil Crossdink sensitized antibody Yinlw
Wadaauasfian1siunga (Agglutination) uas Anti-
human complement components Yimirfidu Comple-
mentcomponents AdaUwiiadaauasdafinsinnatn
Complement fixation %d:‘]nnizei'whu Antigen-anti-
body complex (Classical pathway)

numafivusnanwihildlinsniauaudued
ﬁmawﬁﬂua:ﬁqaﬁmwﬁ'xLWﬁ:LLﬁd'ﬁ'}%ﬁﬁLWﬁ:@ia
uauﬁwuﬁlﬁ’%’mns:ﬁum:dwﬁa Human globulins
waz Zymozan induced complement coated red cells
N;“‘:fﬁ'uﬁaﬁumﬁﬂ'lumsmuauﬁuaﬁﬁmaamﬂuﬁ‘u
\ianda1en Anti-human globulins (polyspecific)
tiw%’un’n'lffq'mar.mLﬂuzﬂmsﬂnumﬁ‘nﬁ‘numw

10

Yol. 39, No.2 May 2006

=l

P ' a
fillagm glunmanatiamsunng

Yaguszaen

Lﬁ DR ﬂli"'l B Anti-human globulins {polyspeci-
fic) Budlwlszlomlimiumsnmanevasfiians
NIERINNSREe wasiaslfudnsndduiuinm
Taglddnunindifioglunmzmadianisunnd
wwanganidoslng

= £
IHNIANHD

v & [V ¢
dsznauaaatunaunii

msiilvuevAveduIqnd

L1 ddaldsduiihideansendaomaiin
Salting Out

fanl activity wasFunIenndslafunisaa
NIUAIY human Igs fouaatnaiia indirect ELISA
Taold human Igs aRatwandnufin 21niu block
non-specific binding sites a7t 5%BSA-PBST pH 7.2
AudiunssinnuaziT GRS A 37°C w1
#1119 Sr9aanean PBST 1@n HRP-conjugated swine
anti-rabbit Igs FhUFFsEAH 37°C win 1l
draaaneu PBST gavinuidu TMB-H202 substrate
wazngalfisenedas 2N H SO, STUNAT 450 nm
wSpuAaLiy preimmunized uas post-immunized
rabbit serum TnsanaznenlysEuduTaTninaie
salting out lanl3 saturated (NH ) SO, usza1ivia

anudutulusfudomaiia Lowry's method

1.2 M3A198 Non-Specific antibodies

daRaaunsrasaudndganinudouse
T?qmwy:ﬁa A, B uaz O fwmnyas 2 7 wéra
\adann NSS $7uau 3 ¥ 1 packed red cells wy
A waufudsunszdruanta 1.1 ludandu 1:2
Fslivny fiehadulugiiu asn atwfiuianiz
&3 v fAteniuwed B uaz O daluauddy
INMLUNARBY adsorbed serum $18 3% cell suspen-
sion nyidan A, Busz O wRsuAsuszningiunan
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1.3 M3f190 Anti-C4d (193U Anti-human
complement components)

\#383) C4d coated cells lapwa3ou Working
trypsin/HCL {1:10 trypsin/HCI, TaunT3a39 1%wiv
trypsin/0.05M HCI 130795 1 ml N 0.1M phosphate
buffer U311a3 9 mi) NiunE packed C3b coated
RBC (19 2.3) 134193 0.4 ml N working trypsin/HCI
3ues 1.6 ml ﬁﬂiﬂéju‘ludﬁmf’rqmﬂqﬁ 37 °C W
30 Wil asuaatude 4 3 Yfuenudutuin

2% ¢snovinia nowih il tneaseunudsunszens

AIINAABL activities YD Antibodies Ma3uld

nesalfAsurvasuoudivadfaTouldaait
anti-human Igs navaudltnaiia indirect ELISA
awuaailuda 1.1 uaznaaa U anti-D sensitized cells
senailn agglutination tSoufipLiy commercial
anti-human globulins (FMMwaing) WSy anti-
human complement nassulaumaaivy comple-
ment components (C3b, C3d, C4b) coated cells
szl AR miudsudomaiia aggiutination §9ii

MIA3HU C3b coated red blood celis
wiziiea3unes 4 mi lawld ACD umsin
WWoauds duusnwatsuuaziwad avmadaes
dinde 3 af @m':'un"aaﬁa [FavINaFENAME
Wunde 1:50 wsshwansanfiesrsudaitunas
2 m! 15iwailyu washed packed red cells MMiuLA
sensitizing diluent for C3b coating cells (Lﬁuuaznm
aganantIsn) YSanas 39.6 ml uazidin 0.4M MgCI2
ey 0.2 mi 83 TUnuf wauiuuw magnetic plate
ﬁqmﬂgu“ 0 °C W 30 wi#l loasua uiarad
aafwoiinge Uiuaadudwiiu 2% sasiunda

nawih lldnasounudsunszenn

M3AIEN C3d coated red blood cells
L@3813 Working trypsin/HCI (1:10 trypsin/HCI,
Tasn1m¥a919 1%wiv trypsin/0.05M HCl U3uas 1
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ml 11U 0.1M phosphate buffer U3aas 9 ml)
INUKEY packed C3b coated RBC (T 2.1) tRunas
0.4 ml 10 working trypsin/HCI U3uas 1.6 ml
'l Ejﬂuéwﬁﬂqmﬂn‘,ﬁ 37 °C w11 30 wI# ATLLIAN
fludrs 4 951 Ysueududwiu 2% samiunda
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m‘im‘%'ﬂu%m Anti-human globulins (polyspe-
cific)

Tuenduafirasssriannsuiuludandin
1:1 lanld undiluted anti-human Igs uaz1:4 anti-
human complement i]‘mffuﬂ@ﬁauﬁ“u anti-D sensi-
tized cells \WinuWoUNU commercial AHG reagent

(EMMTIa Iny)

nameuiuilsvesuinalatauazdile
NAFBLIATALIIONABIUREA NP TN
Tudraadondihe (N=43) daumafle direct anti-
globulin test wazludatrudeaguian (N=300)
Fsnafia indirect antiglobulin test wiSpAguiy
#1871 commercial AHG reagent wasinad 1
amsaLiuRanaTElan i finunnamdon
nagauAIBANA Wilcoxon Signed rank test War

McNemar test 93a19L

HanINAand
EN a A
Anti-human Igs fikTunsanaznanlysfudug

2anuaILasiiNA® non-specific antibodies dBmaiia
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multiple adsorption WuiUjiguladumnzwely
WURRM (TR 1) NsAN activity veIuaudnad
fu anti-D sensitized cells WipuiApuivietvas
ammmelnewuinhofndaledamnuusei 1:256
dnnhime e ldhuhemwsssmmmenewitslawad
(1:512) ASANEN activity 904 anti-human comple-
ment component wuid non-specific reaction
fuigan A, B uaz O L'ﬁmamﬁuﬁﬂﬁﬁﬂnﬁgﬂ%’u
aan@1uinNAa multiple adsorption Wazrinda anti-C4d
ganday Cad coated red cells HwuinIFAsen
"laj'\'hwazéﬂﬂﬁmn’ﬁ'l@"gnﬁ’ﬁ‘fﬂaan'lﬂl.ﬂa'l'ﬁ' anti-
human complement ‘ﬁﬁ 2314 1:4 (ﬂ’lﬁﬂﬁ 2) waztIng
fanusuwizda C3b, C3d uas C4b coated cells
aafaIns (Md 3) ohuanduasiisassiin
ungunuluaandm 1:1 lasld undiluted anti-hu-
man Igs Wiz 1:4 anti-human complement uaz
AT19RALANVUTIVSU AR anti-D sensitized
cells WuirlWaruusinadlfAzed 1:256 dinin
drmerpunislaimed Wanagaunvdaatng
Lﬁa@@ﬁmuﬂ:;&’u‘imﬂfaﬁﬂ WUENTOATIIRDY
Iasantinunessu UazHAMIATIATAAT M
nuswenidan lagbiliamuuandrsataiiudngy
(p>0.05) ihnmsasrialinansaTiaeaniaany
(r=0.92)
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H aan L . wea . A a . [ 13 .
e usedlizenda anti-D sensitized cells 989 anti-human Igs AudaldmundInmsi multiple

adsorption
Ditution\Cell A1 A2 B1 B2 o} 02
pre | post | pre | post| pre |post| pre | post| pre |posti pre jpost
undiluted 3+ ineg | 2+ |neg| 3+ |neg| 2+ {neg| 2+ [negi 2+ ineg
1:2 2+ Inegi 2+ [neg! 2+ [neg| 2+ |neg| 2+ |negi 1+ [neg
1:4 1+ tneg| 2+ |neg| 2+ |neg| 1+ |neg|{ 1+ |neg!l 1+ |neg
1:8 neg|neg} 1+ Inegti 1+ |negi 1+ ineg| 1+ |neg| 1+ |neg
1:16 neg|neg| T+ fneg| 1+ |neginegineg|negineg| 1+ [neg
1:32 neg | neg [ neg | neg | neg { neg | neg | neg | neg | neg | neg | neg
1:64 neg | neg |neg|neg|neg|neg|{neg|neg|neg|neg|neg|neg
1.128 neg | neg | neg | neg | neg | neg | neg | neg | neg | neg | neg ! neg
1:256 neg | neg jneg | negineg|neg|neg|neg|neg|neqgineg |neg

M2 usanljiienda C4d coated red cells 189 anti-human complement mewaan1sinda anti-Cad

antibodies
Dilution Reaction with C4d coated cells Reaction with C4d coated cells
pre-adsorption post-adsorption
1:10 2+ Not determined
1:20 1+ Not determined
1:40 1+ Not determined
undilute Not determined Weak positive
1:2 Not determined Weak positive
1:4 Not determined negative
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A9 3 LRAINANINAFBLTZ NI anti-complement AU C3b, C3d Waz C4b coated cells

Dilution Cells coated with complement components
C3b C3d C4b Cad Trypsinized cells Untreated cell

1.2 4+ 2+ 4+ Neg Neg Neg
1.4 4+ 2+ 3+ Neg Neg Neg
1.8 3+ 1+ 2+ ND ND ND
116 3+ 1+ 2+ ND ND ND
1:32 3+ Weak 1+ ND ND ND
1:64 2+ Neg | weak ND ND ND
1:128 1+ Neg ND ND ND ND
1:256 Weak ND ND ND ND ND
1:512 neg ND ND ND ND ND
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Inatwdipriubvunesguilimineluissama
Taglifianuuandretiuatnfivoddy (p>0.05,
r=0.92)
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o vAa a8 o " ma o . . = o aa
(M) wnemonng  ewlmdaunsalstisDuiudumambinaduddnaddu (iiverdin) Ssarrawudjidonns
] P wa
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Abstract : Evaluation of Lyophilized Bilirubin Oxidase for Use in Determina-

tion of Total Bilirubin in Serum by Kinetic Method

Toungporn Boonchawalit', Khajornsak Tragoolpua’, Sithipon Saisawadi' Rujapa Nimsung'

Abstract

Backgroud : Bilirubin oxidase (EC 1.3.3.3 ; BOX) was shown to produced by different strains of Myrothecium
verrucaria (Mv). Enzyme is able to use bilirubin substrate to give biliverdin product in which the decrease in
absorbance of kinetic rate of reaction can be measured at 450 nm.

Purpose : To concentrate the BOX enzyme in culture media of Mv TISTR 3112 by lyophilization and evaluate
for using in determination of bilirubin in serum.

Materials and Method : The BOX enzyme in culture media of Mv TISTR 3112 was concentrated by lyophilization.
The dry enzyme was evaluated for reliability for using in determination of bilirubin in serum by mixing with 5 ml
of 0.1 mol/lL Tris-SDS buffer, pH8.0 before reacting with bilirubin substrate. The reaction of BOX and bilirubin
was carried out at 37°C and the decrease in kinetic rate was measured at 450 nm in Shimudzu UV-2450
UV-Visible Spectrophotometer.

Results : Fifteen unit/L of enzyme-buffer solution could be obtained by mixing 0.075 Unit of dry enzyme with
5 mi of 0.1 moliL Tris SDS-buffer, pH 8.0 which then use for reacting with bilirubin in serum. Linearity of BOX
in using bilirubin substrate was in range of 0-15 mg%. The with-in and between -run variation expressed
as %CV were 8.15 (—)E = 3.34 mg%) and 7.02 ()—( = 310 mg%) respectively. The accuracy of method
calculated as mean of % recovery was shown to be 95.6%. The enzymatic method developed for
measuring bilirubin in serum was correlated significantly with the diazo reagent method of Jendrassik and
Grof which used as reference method at r=0.972 (p < 0.001), giving y = 0.8078x + 0.6944 and also
correlated significantly with the enzymatic method using BOX produced by Mv- MT-1 from by Sigma
Chemical (USA) at r=0.9920 (p<0.001) and y = 0.8873x + 0.2567 respectively.

Discussion : Enzyme reacted quickly with bilirubin substrate, therefore in order to get more precised resuits, this
kinetic measurement method was suggested to be performed in Autoanalyser. From the study showed that the
rehydrated BOX could be used successfully for total bilirubin determination in serum, so far it can also be used
in determination of other forms of bilirubin such as direct bilirubin and conjugated bilirubin in serum. Bull Chiang

Mai Assoc Med Sci 2006; 39: 15-24.

Key word : Myrothecium verrucaria, bilirubin oxidase, tota! bilirubin, kinetic reaction

! Devision of Clinical Chemistry, *Devision of Clinical Microbiclogy, Department of Medical Technology, Faculty of Associated
Medical Sciences.

* Corresponding author
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4 1.0 0.2 0.2

5 1.0 04 0.1
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Abstract : Production of monoclonal antibody against CD2 protein and cellular

expression of CD2 on various cell types

Umpa Yasamut*, Supansa Pata*, Sawitree Chiampanichayakul**, Watchara Kasinrerk*

CD2 is a leukocyte surface molecule which specific interact with CD58 molecule. The interaction between
CD2 and CD58 induces T cell and NK cell activation. Monoclonal antibody against CD2 could inhibit CD2-CD58
interaction and therefore suppress immune responses. Monoclonat antibody to CD2 was proposed to be an
immunotherapeutic agent for autoimmune diseases and transplantation. The aim of this study is to produce
monoclonal antibody to CD2 protein for use as a tool for studying lymphocyte regulation. In this study, Balb/c
mouse was immunized with peripheral blood mononuclear cells. Spleen cells of the immunized mouse were
fused with myeloma celis using standard hybridoma technique. The hybrids were screen for secreting of CD2
monoclonat antibody by lysed whole bleood-indirect immunofluorescent assay and ELISA using recombinant
CD2 protein as antigen. One hybridoma clone producing CD2 monoclonal antibody was obtained, CD2 expres-
sion on various cell types was studied using the generated monocional antibody. Jurkat and Daudi cell lines
were demonstrated to weakly expressed CD2. In peripheral blood, CD2 was expressed on T cells and NK cells,

but nat on monocytes, granulocytes and red blood cells.  Buil Chiang Mai Assoc Med Sci 2006; 39: 25-37.

Key words: CD2, moncclonal antibody, leukocyte surface molecule, flow cytometry

*  Division of Clinical Immunology, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai
University, Chiang Mai 50200
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Hemopoieitc cell lines ARumsdnwiilaun
Jurkat, Molt4, U937 uaz Daudi ﬂ'lﬂ']ﬁLW'l:Lgﬂ\'lL‘ﬁﬂé‘
manitlu 5%CO?2 incubator # 37°C amnTRpaeTad
RPM! 1640 (Gibco, Grand Island, NY, USA) 1 fetal
calf serum (FCS, Gibco) ati 10% uazdl gentamicin
40 pg/ml uss amphotericin B 2.5 pg/ml Wuans
flasriuandn &my myeloma cells (P3-X63-Ag8)
uns COS cells lwz1883lM 5%CO2 incubator 1 37°C
TuamTIaEaLTad IMDM (Gibco) Wia MEM (Gibco)

75 10% FCS agmué"l@'fu
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Peripheral blood mononuclear cells (PBMCs)
ai == J =t =y
AltlunmséneiwaIsulast Ficoll Hypague gradi-
ent centrifugation (Sigma, St. Louis, MO, USA).

matialovslnnmenanluiulnanea uoufved

ﬁ”lﬂﬂ?ﬁﬂwh& Balb/C @78 PBMCs n13Ta3Yiay
7N 2 §Uand drau 3 a%h ussmaduwdanddion
1 a3 33miu 5wl spleen cells mam&mr‘ﬁauﬁ’u
myeloma cells Taals spleen cells §i8 myeloma cells
lawly 50% PEG (Sigma) twdasdin 2.1 duass
MildRoelu HAT selective medium (Gibco) lu 96
well-plate ATIIQTAFFNLTZAL (hydridoma) Faundas
inverted microscopeLﬁ‘u culture supernatant
mnﬂquﬁﬁ hybrid cells LAIHINIATINNTDININTN
wouALadsa leukocyte surface molecule Taes
indirect immunofluorescent WazATIILATNEAMID
Talolasiiwas mn%qumﬁ’namnmnﬂﬁ%nsm h
hybrid cells 11711 single cell cloning la35 Limiting
dilution MALRLTINlLeT™T IMDM 7l
10% FCS aQLLa:tﬁU culture supernatant Wain'ly

fnwealy

713573390594 hybrid cells 1A83% indirect immu-
nofluorescent staining
wizidaaannaudn@diuim 20 mi laold
neparin Jussnwiaauds miwaiuy PBMCs
1e83F Ficoll Hypaque gradient centrifugation
st suanududuaadiis 1x 107 cells/ml Tu 1%
BSA PBS Azide uazifiuGiuaumy AB avluUlld
amuidutugarodu 10% i luglwbud o
30 Wi mseTnsaskendvedldlasmadiuy
PBMCs adlu microtube 50 piftube LAY culture
supernatant Adasn1magausstl 50 pI /tube
nawlvid uda incubate Twihude e 30 wid
Wansuathaniusediay 1% BSA- PBS azide 2
a¥y Iﬂﬂﬂ%g(ﬂﬁﬁﬂl’ﬁ' autopipette @@ supernatant
ABNTURUA Wi resuspend pellet §781% BSA PBS

azide 20 I ftube L@ anti- mouse Immunoglobulin
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antibody-FITC adl1 25 pl ftube waulvid iy ud
incubate lwihudaiiluiae 30 wift asuasnude 3
a¥iie1% BSA PBS azide \&w 1% paraformalde-
hyde 350 ulitube waul¥idnnu wrliieedaan
wiaslwalalasfina$ (FACSCalibur, Becton
Dickinson, Sunnyvale, CA, USA).

asfioungoueufivealasdd lysed whole
bloed-indirect immunofluerescent staining

WiuiRasasudIu (whole blood) lasls EDTA
Wusiiwdaauds @afaa 50 ul adlu microtube
udnfuuendvadnndaldnly 50 w waslRidhnn
udnh 'l incubate on-ice 1iluaan 30 wifl aasy
L'Ja‘lﬁﬂmﬂuﬁ'\aé’m phosphate buffered saline (PBS)
1 1% bovine serum albumin L8z 0.02% sodium
azide (1% BSA- PBS azide) 2 n¥a Tﬂ%?ﬁgﬂﬁ’ﬂﬂl’ﬁ
autopipette @@ supernatant 8aNIUNUN UAT resus-
pend pellet 67811% BSA PBS azide 40 N
anti- mouse Immunoglobulin antibody-FITC
{Chemicon International, Melbourne, Australia) aslul
50 uttuberauliidris ud incubate on-ice tilulaan
30 wift LilansuIaLdia FACS lysing buffer (Becton
Dickinson) t mi 487 incubate ﬁqmﬂqﬁﬁaaluﬁflﬂ
Hwa 10 wd Tuds 3 adadan 1% BSA PBS
azide A% 1% paraformaldehyde 350 ul/tube
ulfidhin s A eidawsolwalelasiiaad
(FACSCalibur, Becton Dickinson).

madeutigarineudvealands lysed whole
blood-two colors indirect immunofluorescent
staining

\utiaanTUE I (whole blood) lauld EDTA
Hussiudaauds (@udoa 50 i adlu microtube
u& A anti-CD4 monoclonal antibody (MT4; isotype
IgM), anti-CD8 monoclonal antibody (MT8; isotype
IgM), anti-CD22 monocional antibody (WK9; isotype
IgM) uaz anti-CD57 monoclonal antibody (HNK;
isotype 1gM) adliwaanaz 25 pl usANLEUALER
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fudaleansly 25 i nanligniu uani 'l incubate
on-ice (fuan 30 wid WanTuaiantudrdae
1% BSA- PBS azide 2 A% T@ua%u'oq@\ﬁ”ml'ﬁ’
autopipette aa supernatant 2anIUNUN W87 resus-
pend pellet §2811% BSA PBS azide 40 W P
anti- mouse IgG-FITC wax anti-mouse IgM-PE asl
50 ulftube WRNIWITNI Wa2 incubate on-ice 1w
30 wift iflansuian@iy FACS lysing buffer (Becton
Dickinson) 1 ml W&7 incubate ﬁqmﬂqﬁﬁmluﬁﬁﬂ
Junen 10 wiit Pudre 3 afidan 1% BSA PBS
azide @y 1% paraformaldehyde 350 ul/tube
g s diemeidmueiadwatalasiaes

A151A3UN recombinant CD2 protein 1ag COS
cell expression system

W1 culture flask 7kaBa COS cells ga media
folt ududu PeS A% 0.5 mM EDTA aold 3 mi
G?d"?‘l’\“]vﬁ 6 W 17 sterile pasture pipette 94 cell
suspension 1&lu 15 mil centrifuge tube 'Fifl MEM 7
mi ' lUudaeanads 1,700 pm ﬁqmagﬁﬁaa
Wuaan 5 wafl iladawad vimstudedn 2
afidan MEM 99 media 9 udauda 10% FSC-MEM
asld 3 mi wauldidhnulauls pasture pipette
ldtumduawragaandion Turk's solution
Tanl? counting chamber Uiuisas i ldnnudutu
1x 10° celis/d ml T 10% FSC-MEM 1&u COS cells
suspension 4 ml fesparldaslu culture dish awia
60 mm il incubate A 37 °C u 5% CO_ incu-
bator T3fn

ATULIANYITMTL@38Y transfection solution
(AUsznaudas MEM 2 mi, DEAE dextran (stock
solution 10 mg/m!} 50 p, Chloroguine solution (stock
solution 10 mM) 80 I Uas CD2-cDNA %38 CD147-
cDNA u eukaryotic expression vector (stock 2 plg/
ul) 10 i) 1Nt COS celis Fiofuuluga me-
dia FaudL@N transfection solution 841y sty
incubate 71 37 °C u 5% CO, incubator Huian 3

& P . .
"E’JIM LUBATULIAN Qﬂ transfection solution 2an
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Tovaue ndaeniuriinIs shock cells #ap PBS gl
10% DMSO vhuaas il incubate ﬁqmﬂqﬁﬁ'ﬂmﬂu
1787 2 wifinad tﬁamunmg}@ solution FaudIHY
MEM a3l 3 ml udr9a media fa miwdy 10%
FSC-MEM as'ly 4 mi/dish uaz incubate 7 37 °C lu
5% CO2 incubator 1{win 72 ’E"ﬂm K&MAY culture
supernatant G'fd‘il:'lﬁ' recombinant CD2 %38 recombi-

nant CD147 protein tialdlunisneasssaly

Indirect ELISA tiipigovilululantauenfved
aelisfu CD2

M1 recombinant CD2 protein %38 recombinant
CD147 protein 438319 1: 4 628 coating buffer
winduaslu ELISA plate (NUNC, Roskilde, Denmark)
wauaz 50 pl lunay Lﬁmwaﬂ'Li'ﬁqmmﬁ 4 °C
Frudulundasiu insdrawan 4 aiads PBS #if]
0.05 % Tween (0.05 % Tween-PBS) ka7 ufaaLNGN
#78 2% BSA-PBS 70 W dlanan incubate ﬁqmvxgﬁ
37 °C \fhwaan 1 Faluslundasdu arunadraman
1 a¥aday 0.05 % Tween-PBS udnfuuaudaund
WRNaT 50 il incubate ﬁqmwgﬁ 37 °C\ihwasn
1 aluolundestu asutrardawen 4 atadae
0.05 % Tween-PBS Wa7.5i4 HRP-rabbit anti-mouse
immunoglebulin antibody (DAKO, Hamburg, Ger-
many) aﬂu‘qnﬁqwqua: 50 i inwan'ly incubate
ﬁqnmqﬁ 37 °C 1fluaan 1 alus lundasiu
ATUAEILWEN 4 A33 LG OPD-H O substrate
50 pi iinwan b3 luniia szanm 15 wifl (@u 4N
H SO, 50 pl Lﬁawqﬂﬂﬁﬁ‘%m ud b nuwanldtusn
OD HnNuETINGY 490 nm FIu1AT04 ELISA reader

Mstion hematopoietic cell lines #1835 indirect
immunofluorescent

1 hemopoietic cell lines 3tud 388 phos-
phate huffered saline (PBS) 3 m“:\a mn'lfu resuspend
¢ 1% BSA PBS azide lapUuiasaivlannw
induindy 1 x 107 cells/mi uazidudiununy AB

aahﬂﬂﬁmmtﬁuiuqﬂﬁ'\mﬂu 10% wi it luugts
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iufaduwnm 30 wifi mihmsdauradles
urrad Al uau 501 8914 microcentrifuge tube
wdndaulululaauas uaudvednidasmmesauasly
sopl wewldd uwiuslwiudoduwas 30 wd
loasuanhaniudsdas 1% BSA- PBS azide 2
a1 Iﬂf_lﬂ?\‘lﬁ‘fﬂﬁ"l o1% autopipette 99 supernatant
DANIURUA WA resuspend pellet 638 1% BSA PBS
azide 20 Ll/tube L@ sheep anti- mouse Immunoglo-
bulins FITC conjugated a3 25 pitube wanliidniu
udutlurhudafhuam 30 wift esunantandudng
&1l 1% BSA- PBS azide 3 13 1Ay 1% paraformal-
dehyde 350 ptube wanlignu udnhlufinmzd
swTaslalolasiines

msfieainiieauaivenunfid 638 indirect
immunofluorescent

Wuifeaaudndlaslt EDTA Jussiubaa
wis mmbwhudeRaaussuiedomihe .3 % lu PBS
lunsfomoad [@unauduadiidasnmesaulu
microtube 50 pl u§ & 0.3 % adanuadasly 50
p aEnliidriu 'ty incubate Twiudathiaan
30 wift laasuiisihaniiudredan 1% BSA- PBS
azide 2 13 1o Uﬂ?dq@ﬁ'm‘li autopipette @9 super-
natant aanIunue W1 resuspend pellet #281% BSA
PBS azide 20 Il +#3 sheep antimouse Immunoglo-
bulins-FITC 25 ul wauldidiiu ud? incubate
Twhudaiiuas 30 wid asunariiude 3 ey
1% BSA PBS azide @3 1% paraformaldehyde 350
il wanldidiu dlSiessddnedaclnalales-
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Wwandalululnauas uaudveddalusduuu

Augadyiia cD2 didulmihitlavialannanld

Iﬂuﬁwmsaw% Balb/c §78 PBMCs 37%7u 3

afImegeniamn 2 fFleAuazmafuRaadduu

1A - [ . a o
1 859 mi'dmwaﬁﬂmwaom‘}ﬂanm‘ammaunu



Nimamafianiseanditodng

myeloma celis ﬁ]’m'lfuﬁ"lm‘i@l‘i’lﬁm'u‘]jaﬁanﬂﬁ&l
ﬁﬂ%’muauauaﬁ@ia leukocyte surface molecules
{@e/3% indirect immunofluorescence Was3nTE e
winslwalalasiimeslanld PBMCs Wuuaudiou
HANTAN®Y FIUFINITAATIINY hybridomas
$umannfil¥iauIniy PBMCs 3ldRadaniaas
CUREECRN 13 lnauan+h single cell cloning lae/5%
limiting dilution uﬁ:ﬁ'lmstﬁm‘hmumaﬁﬁnmm
ﬁ1ﬁw§auﬁutﬁu culture supernatant l.ﬁaﬁ’l‘lﬂﬁmﬂ
AUz vadLaufivaddaly

Wadnwiarudnwizvadlululeauea
nandiuaffild didelalylulaauea waudiuafing
13 laawandasnuasadaifaarivies g lagis
lysed whole blood staining uazAnTEAdAIDY
Talolastiwaslasynmsdnmliudassudndduiu
3o wuilululeauss uaudvadudazaalnanis
daunudiaienmniiadne g lusduuuuandnsniu
wasliueufivad 2 lnaufa PB5S uax PB6S I¥nams
faufuundulWledesnidiu 2 ngu ueluvind§isen
ﬁuﬁﬂﬂwﬁbﬁua:tmmfa'ﬁnﬁ (gﬂﬁ 1) 1§18997n CD2
Lﬂu'[ﬂiﬁuﬁwu"l.ﬁuumana;waaﬁﬂweﬁ'm’ fa T cells
ez NK cells aniulululnauss wendived Himos
laawdonnmhanfnwdeinfluwandusdeda co2
winli

Lﬁaﬁgﬁdn lululasues woudva® PB 58
waz PB6S ¥l §ifiTnniy lymphocyte sub-population
1o Jahlelulnaues uaudvadne 2 Tnauandeu
LIAKUL lysed whole blood staining §783% two
colors indirect immunofluorescent ez AATIERe I8
wisslWalalasfineflavfnulwdeanuundsuu
2 au wansAnwwuit PB 55 Tdmauaniu cos
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positive lymphocytes ﬁmmm'lugﬂﬁ 2 Tuwsiilalu
Tnauan waudvsilaau PB 68 l¥nauanduns CD4
was CD8 positive lymphocytes ILaz NK cells AILFA
1u3ﬂﬁ 3 Taulnau PB6ES 'lﬁgﬂl,mun'\sﬁauﬁﬂﬁ'm
funstauadannlululrauas wouduadida cD2

Wisudainsnmdelasiimsduased
recombinant CD2 fusion protein {rCD2) Wax recom-
binant CD147 fusion protein (rCD147) lustuy COS
cell expression system mmfuﬂﬂ rCD2 uaz rCD147
protein llidauinan wazrhifisenulalulaauea
ueudiued PB5S uaz PB6SIaYAT indirect ELISA
wanmnasaswuinlululeauas uaudivad Pees
IinauanAy rcD2  protein walaivind fisenriy
rCD147 protein wniz@t PB5S lavinilfisuny
Tusfuuandanla g e (@519 1)

nan1sdneiiuaasliiduin Tululnanes
uouduadlaau PB 6S 1w lululasues waudivad
daldsfiu CD2

dgnieszrnnalululnauea seufvedlnayu PB
6S N hemopoietic cell lines 8% peripheral blood
cells ¥Han199

yinmshlululaauea weudvuadlaau PB6S
ludfan hemopoietic cell lines TAs129 Toun Jurkat,
Moit4, U937, uaz Daudi cells wuin PB6S
TékauInny Jurkat LazHauINdaw (weakly positive)
U Daudi wazlinaaL U Moltd usz U937 (Uil 4)
wazdo uawiived PB6S ldaumadidadaau
LAZLALREALAY WUIN 1ﬁwamnﬁ'um-:msjwaa

fulWgod wdldtasunindaifaauas (Ui 5)



Bull Chiang Mai Assoc Med Sci Vol. 39, No.2 May 2066

qlii 1

gﬂﬁ 2

waasl ffisonseninslululeauas Laufived PB5S usy PBES nuigadiliaifaaviiziadieeg
TasnsiaanuL lysed whole blood-indirect immunofluorescence. Wlfaauasnunandauds PB5S
{A), PBES (B), positive control monoclonal antibody (C) 48z negative control monoclonal antibody (D)
sdrariiamsimnntasialolodiesd nsauBmBuLuERIEUMEINTGauETaY conjugate
control lsaaau W dua Luluded LLa;LmsHIavﬁ‘ﬂﬁﬁLmn granutarity dauaeslilug D HANINABEIL

v . a 4
ULEAIHNATAINTAHINRARIIWIN 1 T INTIVRNG 3 118

FL-2

wansufRSevaalululnavnas uaudued PBSS AuigasaulWdud lagn1sdaauuy lysed whole blood-
two color indirect immunofluorescence. WiRanuadnulnfiandoyeay PBSS (FITC)+CD4 MT4 (PE)
(A), PB5S (FITC)+CD8 MT8 (PE) (B), PB5S (FITC)+CD22 WKS (PE) (C), PBSS (FITC)+CD57 HNK
(PE) (D), PB5S (FITC) at1adg3 (E) Waz negative control (F) udraadiniziaasaia
Talolastines wamsvanasiuaninaasfatrafandnuiu 1 moanvionue 2 e
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i3 usnnlfisveslululnauens uewived PB6S Auwadaulngod Tannssauwuy lysed whole blood-
two color indirect immunofluorescence. Wlfaauasauln@uidandy PBES (FITC)+CD4 MT4 (PE)
(A), PB6S (FITC)+CD8 MT8 (PE) (B}, PB6S (FITC)}+CD22 WK9 (PE) {(C), PB6S (FITC)+CD57 HNK
(PE) (D), PB6S (FITC) atinal@iga (E) Wz negative control (F) wiaTITIATERG e 309
Tualalasfined wammesasiiuannarasdioadandiunam 1 MuwsnTianae 2 31

M3 1 UrAIFN absorbent AildINNIvh indirect ELISA T:nisufiidensznielululasuaa uaufiuadlaau
PB5S waz PB6S il recombinant CD2 protein W&z recombinant CD147 protein

Conditions OD at 4390
Recombinant CD2 + PB5S 0.038
Recombinant CD147 + PB5S 0.016
Recombinant CD2 + PB6S 1.807
Recombinant CD147 + PB6S 0.019
Recombinant CD2 + CD147 mAb M6-1D4 0.000
Recombinant CD147 + CD147 mAb M6-1D4 1.571
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4 usenlfiorvaslululeanas wen@uad PBES fiu hemopoietic cell lines 7fiad1a «. ¥ hemopoietic
cell lines laun Jurkat (A), Molt4 (B), U937 (C) uaz Daudi (D) ynfausat PBBS wi a3 amzwee
widaslwalolasfiines @9 M1 ureITALIIANI309URITaS conjugate control WANTINAREIT
waeINaM3ten 1 ATIRINMsEaamamue 3 ¥
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FL-1

s useafismraslululasues uandued Pees Aulsdfuindodussiiafanuas, th PBMCs
wasifaldaauny vdoudin PEES udeseTinnsiaiondaslwalalasiines vinis gate
wradaulWtud (A) uatiaidanuay (B) auTwIaLAT granularity LWL M1 LEAITALLYA
mMyFaIuadnas conjugate control Nammﬂaau{uﬂﬂmﬂmiﬂau 1 ﬂ?oinnmsﬁauﬁmuﬂ 3 ﬂ?&
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Frwnz 1Suandy aﬁtﬁamsm%wmiﬁuﬂ%qﬂ%
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I'Eﬁnmqmauu"ﬁmﬁ';mﬁuawﬁwﬁmaa‘[ﬂsﬁuéwmwz
anaaanlfuanduaflulaaudufinuamssralysau
fauls nmsnwdins Mlmindnmensa e
AUWL leukocyte surface molecules IIUIUNINUY
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Iaedatn ttﬂ:ﬂﬂﬂg&ﬂ‘l‘sﬁ‘sxgﬂvﬂ'ﬁlﬁamsﬂ BINUUAL
Snlsnlud 9

cp2 ulisduuuieadufiaauiidasun
#u9 '¢un Leukocyte Function-associated-Antigen-
2 (LFA-2) ED) sheep red blood cell {(SRBC) receptor
™ Tlséiw cD2 Li‘Junﬁ’ulﬂ‘[ﬂsﬁuﬁﬁm{wﬁnhmqa
sz 50 kDa 7w ldum T cells waz NK cells &
las cD2 dailu interceliular adhesion molecule
wiawilafiduleny cos8 (w3e LFA-3) mysuniu
Ttwind CD2 uaz CD58 ¥lkifienszuinms cell-cell
interaction Wi T cells W& antigen presenting
cells FamsTuiusznineris aaﬂmaqaiﬁ’ﬂ.ﬁ \Aans
sdyadrgirad uaslianuisdyuinlunis
n‘s:ﬁum‘sﬂ'm’m'ua{l helper T cells {CD4+ T cells)
waz cytotoxic T cells (CDB+ T cells) wananfieawwin
fanudfAydawauInsuas thymoeyte luday
thymus wuinlululaausa weudvadida CD2 aansa
fuganTzuamms cell-cell adhesion 1@ Besanaliifia
n'l‘:zl"uzf\'ln'!sﬂ'm'm'um antigen-stimulated helper T
cells uar cytotoxic T lymphocyte (CTL) activity e
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voa fRmilupluvuvsslalulaauss ueudved
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cytes Au9® duiunaudiveding 2 Toaudagniban
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1w eukaryotic expression vector 31 734 recombinant
CD2 protein luszuu COS celt expression Tums
ﬁm:ﬂ'ﬁ: tﬁﬁﬂiﬁ’kﬁﬂﬂl‘ﬁ"izuu COS cell expression
%Mﬂu mammalian expression system UNWNNTRINI
recombinant protein 4 E. coli (prokaryotic expres-
sion system} ﬁai{LWT’l: recombinant protein ﬁﬁ’w
lauszU1 mammalian expression system 2:1wlyséu
ﬁﬁgﬂnmm:‘[maﬁwﬁ‘lné’tﬁ NAUETSNT@RNNNT
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Abstract : Prediction of stroke risk using the evaluative form and age

Jonjin Ratanapinunchai*, Siriphan Kongsawad¥, Narat Pichaiyoungvongdee*, Pianchai Kumwong*

Introduction: Screening test applied to the population with high risk of stroke is one of the preventive methods.
However, screening test has to have accuracy in prediction. Using the stroke questionnaire and the real age to
predict the stroke risk is interesting. This method is easy to perform in the community without the !aboratory
exarnination. A number of questionnaires have been presented but no report related to Thai people.
Objective: To examine the ability to predict the risk of stroke using the stroke-risk-questionnaire and age.
Methods: Two groups of subjects (stroke and normal people) were interviewed individually using the question-
naire. Logistic test was used to determine the sensitivity and specificity from the predictive model using risk
score and age.

Results: Subjects included patients with stroke (n=26, male=13) and normal subjects (n=52, male=21). The
mean age for each group was 57.0418.89 years (44-72 years) and 63.6219.40 years (43-79 years) for the
stroke and normal group respectively. The average risk score of the stroke patients and the normal subjects
were 30.54110.11 scores (13-54 scores) and 24.5639.27 scores (8-52 scores) respectively. The results found
that the sensitivity and specificity were 42.31% and 84.62% respectively with the accuracy of the prediction was
70.51%.

Conclusion: The risk stroke questionnaire and age has the low sensitivity to predict the risk of stroke. This study
demonstrated the limitation of stroke prediction using the evaluative form and age. Further researches to

improve the prediction method are required. Bull Chiang Mai Assoc Med Sci 2006; 39: 38-44.

Key words : Stroke, Prediction, Risk score, Questionnaire, Age

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

YN savszang 100,000 aw' lapgffdiladuiosdans
L7} L | o A [l T ol & i
luﬂaﬁ;uuhﬂﬁaamﬁamﬂuanﬂmumm@; ialsanaaaiaaasyasnlailainw wasiidadoiins
o - o v - o X f - A
nIeefdAgausLdug vaslan 31NNLIuYes mMeszuunaasdaniiuau lugieszoznadiss 101
P . “ & - o a &
nenynenmyagy 12544 wuinlsanasaRanuas ‘qﬂﬂauua]:ﬂammnmkawaamaa@anaagum 100%
= "™ r XY o [ & A a &
uamamImnodudiu 3 agasnwinysasanlsaead YRTuAUTZAUTIA N UAIE DA% aIuH LTanAenIRae
e a PP ™ & A = a & ga - ar [
wazaU@ine liansaadansuadiidnriFuigelu suasdalulsnludamandanuidmyannlusnng
- a & 2 T VY % ™
awmgiivisiulagarawudile stroke 200-400 a4 fhaytudaidaigisnudgiany

39



Bull Chiang Mai Assoc Med Sci

A ey * @ a
Wiasantsannaaiiaasnasinlviiaany

= ] aa = L) o ﬂ‘:

gyodedia wazddldiolunisguainemalu
= L A‘ A 1 s

srozounaunazluse U:Nuﬂu Wuasisaunn wazos
1IN EN Woued daviu nstlastuninifialse
maa@Lﬁaﬂauaﬁaﬂ'm.ﬂu”‘;%n’mﬁﬁﬁigﬂ Ansilaanu
mafalsaraaaidanausd orautieldiflu 2 Uszinan'
A A - ar 4 aa
AEnsh 1 famsesenansasdszminanan 5935

: L7 w 1 L 1 Qs = =
nshaadltiianuazdldituuin wailtadae
mamqm‘hmuﬂszmnmzhan'i"mm’m 35n5h 2
ﬁﬂﬂﬂiﬁﬂﬂ‘m\‘l’tﬂ’mﬂEi&lﬂi:‘ﬁ"lﬂiﬁﬂﬂ(ﬂ’ﬁﬁ5@1?%%&1\1@'0
A I3 LT} 1 A
Fygursonszyin lduninwie i wamdszeng
W2ONIIBEATULLA 1 UdIBNITAANTEIRINATIN A

L4 A u B =y
ﬁmmgnmaaga Waldanursariuwisninifialsa
a Y] a E & a A

‘naamaa@fmaa'l@ﬂnaLﬂmnuqummimﬂnmnnqﬂ

¥ ° 2y o, @, v
VIR BIRINNTINTE LG wazdldnldinetan

Jﬂd dl - L) i

AN ITNTN 2 ArsmnnTanIrn W tee wistle
aaaldyeainsidiuny winlduitnishidsemou
RUTnaTIa leanaua iz mIstRN I wIul TN

d o w @ &
Anstelduniu

-

AINMINUMIRIWITBAA LI TaIWU N ITS
A oo - a
ayIsauRaLnlTETINIlaaTIRDIge sinnssvi
" w oA Y . '
Tasnsasratatladoidosduanag’ 1su 1) nIs
YrziunizHadn@ua939niy 1w m’ma"w.ﬁaﬂga
sawmnw® mazdn® Tsewala  2) maasania
TLAUVRIRNTAN9 9 twiRaa 1w dhana  waslealu
o“a - z h
3) MR AUNOANTIVFVNIN NINTEIUNTS
aanfasnte lnTuinig Lm:nwﬁuqsw%alfms
P o o - i
wwwAadu 4) nsdniwllasuiFmduilisuisn
&~ J’ a ol s"d v *
wilyld v iwe 011 WasiTen® ABTiG wualar i
Wanpndasuiudy wiAddediafedasfialdie
-y o & A
wanITaTIalIniiudsanIzrinlanunng wia
yaamnmmanmsuwnd dulludasldaunsol wiavas
ﬂﬁiﬁnwﬂs:ﬁ’r’nﬂajmm‘mmwﬂixt,ﬁu‘lﬁmo
ludlagiulafimaiiauauuydsadindan
a ' a u
FosdaniTiielsanaaaifaeauainasialanaiy
' e
MAN®N 15U Framinghanm Study Model® #a@n1n
L7 A 1 - A AA .‘: * J
nndiiiTinuideiifangasudnarsauanly

Vol. 39, No.2 May 2006

Iﬂmﬂuﬂiz‘mnsﬁa’aﬁﬂar‘_ﬂwgwmﬁmﬁu, Cardio-
vascular Health Study (CHS) (6) Faduwulszdin
ﬁm%'wﬂ’nam?ﬁ’uﬁﬁmqmnn'h 65 U wuudssidin
aiazaaunufeifesnene g AReasiumafe
lyanaaaifaaruasuasiuuanzuuupalas o
uastdsFpGEsdaIMIIAT ISR fRms
viu miaTesauiansluden nsareeinlni
wla wie wuudszdiudarinisiiie stroke uWyed
AnuIuwzeizes w swiuldlunaudsznns
Aflulsanasaiioniale’, wisline atherosclero-
sis®, WIaNUNFINMIHIAALEULRDA carotid (carotid
endarterectomy)’ wuvUszidwmariidioanioalu
NTUsElluAawt193In 8196898 FHNITATIANY
WaalJuanissudiy lunnedinisdaimimiens
UszllIuanIENIg 1w Huang (10) WU cerebral
vascular hemodynamic indexes (CVH!} &390
Uszifinnnaifia stroke WuL thrombosis 6@ Land sen-
sitivity LY 87.50%, WAz specificity \¥inAU 67.70%

fadnldidenlduuudsziiueas Rabins”
Wasrmnmdusuugeunuiltldazain Sdronu
\Agarutlasuifesda stroke 190 17 T8 wazludaf
saun1uTesvasnnueulafin wiastauaasias-
{8304 mn;‘}l"gnﬂmﬁu‘l&]ﬂﬂuﬁmmmﬁmﬁu risk
score 18 Uszmauauisonsziidias vﬁau‘ﬂmm
mamsuwwﬁmmiﬂﬁﬂﬂlﬁ'ﬁﬂn‘saa;&'ﬂ’m'ﬁ.u’qmu
Idatnazan Waasndunsanamaiaslfiidns
wazdienlgdodanun ainelifiony Taddneg vaq
suilszidiuaay Robbins fatadlwdasnausens
Fuunansie stroke 16 G H3dl 839lavinnas
ﬁnmﬁﬁamwaauémwmﬁmunnéugﬂ’m

[

d ol s, H r-3 b 1
suwianndnuazdniiguniwdnfieanainiuniau
E X A4 v v _ g G N [ -
mimANaldnsudadrdavainisurle wanilu

J o L L= O i - (=3
U amL'uaamu'l,um‘mmm'lﬁmiﬂmnsaeﬁﬁﬂszmﬁmw

U

4

feladnebos wazswsantevinlddiedaly nag
A ar o

ansiilagusasdifeanisauanamansaluns

Ynwsmiaialsavaandaasuadlaonsduuulsaiiv

l.I.t:'*lZEI"";Iq



- o i 1
'J'I'lﬂ"l‘Ilﬂﬂ“ﬂﬂ]‘illﬂﬂm'ﬂl\ﬂﬂﬂ

Femsdaam
A3
CNEHIELIEECICEDEHER DR ERIU T U RRE
FIUIU 26 AU mqm‘é’lﬂ 57.04+8.89 1 Thuware
13 % LLangﬁ‘hiLﬂﬂﬁwLi';lu'[mmamﬁaﬂaum
1w 52 AU mqmﬁu 63.62+9.40 11 \Juweme
21 A% Iﬂmjﬂ’auﬁﬂmamaaﬂauauﬂu&’ﬂwﬁ%’nm
Tulsawegnunatszann uazlsoneouaummsawie
Bolna Lm:gﬁhj‘l@ﬁ'ﬂumi’JuT'mﬂaa@Lﬁaﬂaum
Lﬂuﬂszmmﬁmmﬁuu‘%msmazgmmwmnmﬂ%w
AMBNWLNUR AoEinaianisunng anidnoise
Boaln 'lum'a'aan'l,ﬁ'u‘%msﬁ"gwmnaaﬁu 41 uaz
1ua’1m"ut§§qmq w. nalszruuwinenasBealm

n’:‘stﬁuﬁaganszﬁ'\lwﬁwﬂ W6, 2544-45

woulszdivifodudasnensifalsanaemdonauos
= & s “ o [

myanwiinszvin laglfuvutssiuladaies

] r- = A =
damaiialianasnRaaanad FmUannuuulssEin
289 Robins'' uwutvsliuwdsznausqgdoiy 17 o

o i . a H a W =

fouigidaaiunsguynl uazHAnAuyiINgUAug
NTEENARINY ANBAUMTEUNITIA auduladie

- - ] L] [l "
sreuRaBIAmAaTER MR, UTsian niduthediu

bl el gl 23 -

Tt lavaseulunsouns AVNiENAULaEIIM

A =
nyen tywinmswelevianaumilas iwa naiihs

- a a A
wmwamaziale UBEAN BILYAANMIW 413 May™
wuhanaelandennunninaiamunsnhug
nsia ischemic stroke wuLAYn WiAan sene e angl
& - @ e - o

BaTA WWINAT WATAN MY B30I TN VU TEN 0
Lor) Qs = o ] 9 @
uazldinuanzuundnsnFyIvasd oNudasta S

17 39 il 2 wquanu 2549

LLmnvi'mﬁ'uTﬂm:lﬁﬂ:uuuluﬁa?itﬁmﬁumsqnqﬂ‘é
AMTEANAIRINIY ANRMEMIETITIA TEAUAIUGY
TafinuazTzdunsaisamaTaauInnitdrnutasw
ORIV TUAMA IR UAZIEAUARDIAMADIA] WIN
anﬁsuﬁﬂajmmuuuﬂi:Lﬁuﬁ'l.ﬁﬁ’mu@ﬂ:uuu
FasnaolSitunu Wadsrhnsdunsaldidion
mituatsas 1 ou lasldiamuszano 15 wifidans
fumsnl 1 au TufinsazuuusuvelaTiEuada
mufalianaeafonauad (isk score) ATUUUIIN
r;vi;’lq@rﬁLﬂu'l,ﬂ'l,ﬁﬁ"lﬂ%"uLLuuﬂszLﬁuﬁiuﬂﬂnmmﬁu
4 AzUUU i.m:ﬂ:LLuugaq@ﬁmmﬂuiﬂ'LﬁLﬁﬁu 86

AL

mMsTzHdeya

f1uath risk score 89KLTNIINIIUITY
warTy afuurlssdninvue e risk score
u,a:mquﬁmﬁ:ﬁﬁa@dﬁﬁm‘in's:mmﬂmt.uuﬂna
(normal distribution) ®3a'ld wazdiRmziindneuys
wosudasnauinnuuandraiuvialal leols wiks
Lamda Sedaudsfirunldlunisviwinnasinig
nszanoduuuudnd wazaasdsaduuasdaudsly
weazngueaiu NS aieTede sensitivity,

specificity lapld Logistic model for case

NANTIANH
PINMFIeTERMInTEeresn udsiaslaslsy
Kolmogorov Smirnow Z {p=0.630, 2-tailed) Wy

dayaiiminszaneiduuunlng (normal distribution)

anf 1 wsasi@dsuazdwdsiunasiuesiiulsdarlwiidrhunsfnuudaznay

nga / fulsBase Stroke (n = 26) Normal (n = 52)
{min-max) (min-max}
Risk score (scores) 30.54110.1 24.5619.27
(13-54) (8-52)
Age (years) 57.0418.89 63.6219.40
(44-72) (43-79)

41



Bull Chiang Mai Assoc Med Sci

PIasf 1 wuidaisvesnsuuuEa T
Lémtm:mqmﬁmJad@L&T’ﬁ"mm‘iﬁnmLwia:nsjmmﬁ'u.
FanmimerauneaBawLIn daudsBaTzriaas
éi";ﬁﬁmmLmn@mﬁ‘mzwhani\juamaﬁﬁua‘hﬁ’ryma
afif (Wilks' Lamda=0.918, F=6.792, p=.011 uas
Wilks’ Lamda=0.896, F=8.792, p=0.004 Fmiuaiuys
ﬂ:uuué'ﬂﬂLﬁmua:mqmua"\ﬁu)

Sensitivity, Specificity

PINNTHIAT risk score Ltazmquﬁmﬁ:ﬁ

Vol. 39, No.2 May 2066

aNNEINIoluMInwemafialsanaaaiianaad
Tonls Logistic model for case uazivue v predicted
probability & nnwIaWiNL 0.5 WuTndIuIu
{128 stroke 9 Wan 26 Au Yuwgndad 11 au
WAzWALAA 15 AW wazidiaRansminisvinug
;Ei'mﬁﬁ'ﬂlun@;u normal 31474 52 9% ﬁ”umugnﬁ'aa

44 au warvinupia 8 A (159N 2)

MR 2 uErRINan1sSMuNngiield logistic model for case

nga Stroke (A1) Normal (A} 7 (PW)
uredlu stroke 11 B8 19
Aruwrainiu normal 15 44 59

bRk 26 52 78

fﬂ’mmiwﬁ 2 WU sensitivity wIans
Hwaiuilu stroke gneios = 42.31% (11 990 26
AU) uaz specificity %3a d1nsun1sviwio s nor-
mal Qnéad = 84.62% (44 37N 52 au) lasil Positive
predictive value = 57.89% L.z Negative predictive
value = 74.58% fﬂnﬁmmﬁwaamsﬁ'\mugnﬁau

Winny 70.51%

anlsema

wan sAnyIwDIglLuuNIsiwed high
specificity Wdil low sensitivity Lafinuaniny
ezt maamsﬂwmu*jw:aghna‘;w normal W3
stroke LNNU 0.5 waunoauNsiwslaonsls
risk score Lazany mmsm:qgﬁﬁuﬂuﬂn?ﬂﬁgnﬁm
(44 N 52 Aw) u,c-'immmﬁwmmjﬁt,ﬂu stroke
leandaaies 11 310 26 A “Eaﬁ'mi'ui'@lqﬂizmﬁ

42

maon’nmnaﬁu@'ﬁﬁaﬁ’uLﬁmgo«iamﬂﬁﬂisﬂ
waaedanauay S5nsflsluntsiuieasd high
sensitivity Lﬁalﬁmmsm:i_;neg'uﬂ‘::"mmﬁﬂamﬁ
\ii@ stroke “L@YLLﬂut‘i'lmn"rn"qﬂ &%3U specificity %N
firngalefiacdia udatinalsfionansfian specificity ¢
lumsvinwemsifia stroke Aavhurnguauln@i
a19ifia stroke onalidaldudasnin iwizesvn
qﬂﬂm’fum:mﬁnLLa:@LLaqmmwwuLaamﬂ%u fims
ﬂ%’umguquanﬁuqmmw Friaduwmsilestums
\fie stroke PiUTlomluasdoanldioten T
tlaRerranfedymimadugunnuszanssemmw
mimefianadely wasaniie stroke mmg‘ﬂﬂaﬁv'u
hissTstnrwAinndviedamuasgunwidlama
\fiedw F5nsvinuy stroke AR sensitivity gau,ﬁiij
specificity dvasfnUstlumiunnda

g I3 a = A’ > 13 o]
WaINNOYaINTIANHIU 1.ﬂuﬂ wunlszidiv



Nnsmamadinn1 suwndiFoalnl

a i ‘ = o S
ST Apeeansiia stroke 1849 Robbins 11 3 fnils
= a Y ' B o
feilad waamqtﬁmmw 9 lAUULINTUUUEAT T
N8N 40 7 Twwawdls uazannnit 50
. P | A 1
U lwwame i iasnnangiuledindneh
dagydenmialsanasaiaaauas lutayafin
Iddufianugndas aani milforyaaiudus
) -t L A ] D ﬂl a o WJ
faTeina vttt s M Iiuun 19ntw
s . i
NIANWIHINNATUUUTIND B risk score WATETY
il Ffuarudsnisrinunenisdia stroke
L% o L d - J L 1 . "o
Jasriaduzaswuudsiiini dudlildinua
AuNeaIITUIRDIBENITALIW LT TEAUUAINTT
C‘ L L= = d =)
JULNT rduANNaRlaRe TeruianIoUSuimuad
q i r=1 Gt _/ G - ;
JadtnFusdiausunuinuMILia stroke 4aNIIN
P RS
wuvdsaiuigelaildmasmiteanuudsdsiwaes
o A 1 o - o ]
faduifnavasyanaluusaziu Ujfiutizning
Taduidos wu msdwuamuintunzials
y1audan (ischemic heart disease) JHaLANAATUED
sanitia stoke Tuduhefifinnudulafings™
A a A v ow
sauviaunudssduilaldzydszinmuas
Thudufdanuanizianzssdanisiiia stroke §9
1w m1z myocardial infarction™ uazlafldRe smtia
A s [ 3 - s
miaudanaaad wiamsidaesluuminemaunu (hor-
mone replacement) WUAONMAREULWTIY qainna
g o a a e Sa
fgrdguindndsznisvasuvulsziiiniiha
mmumn@hwaméuﬂszmnsﬁlﬂumwi’wLLmJ
- A -
Yszifin  thasanupudssiiivsdsuiainues
. v & a . a o
dnatlszine et Seona Liwunzrunumstian gl
sz nTing  Zhang and coworkers™ wWuiITMs
e aTiaLIdan e stroke luania1 (Cau-
. A - o a LOR] oA
casian) Wathanlfluauinavilvlddrganinfiaas
11w (overestimation)
FMIUn1TIaIzH logistic model 1 sen-
TR a ! o ] . GL [T 1
sitivity 1AL ANTuwINfiuaen probability 1Wiannd
0.5 atslsiiany lasmrlnshianeiiisuinvuae
\ v g ] ' | .
AR 15YiNRL 0.5 iadenANafnuee risk score
LLa:mq'lungn'J"ri':aJn"ﬁ%i' mwia:nfiuﬁmmtmn@mﬁ“u
~ a ¢ d o ' " W A nr da
Famylereifaduunnguindudastenauling

. a 2 ' ' f ' P
ﬂ’ILQﬁU@I’IGﬂ%Et’ﬁ’]NﬂQ&J I@Uﬂﬁj‘u stroke ﬁﬂ’nﬂﬂﬂ

43

T 39 aifufi 2 nown AN 2549

a4 mqﬁfaun'j"m'pjuﬂuﬂnﬁ RARTLBALTO risk score
lungu stroke ﬁmmﬂn'jﬂuna;uﬂuﬂnﬁ mMIfinga
] v ' o '
stroke Faflongdannitudiidn risk score geni
Lﬂummﬁumgumﬂ’ﬁuuUﬂs:ts‘iu’lumiﬁ@maqm
mjuﬁﬁ‘[amm‘ﬁﬂ stroke a1/
- L L4 = A‘d
ABn1sRansadd Uyl sEiinuazang il
sensitivity Aiaud9iay well specificity Aauinage
w“ & = = A 2 [V I | - - A
Fan amsiinisanenladeFuIBuANLALAE
w wa . X oA
Yiuusaldll sensitivity getiu udiltasainuuy
a o Py - "N
ddiuwil Al umsinsieansmi lWnessuldinelae
'L;ja‘i'lLi"_‘iu@TmLﬂuyﬂmnimanﬁuWﬂﬁ wion1T
ayamaaaufians uaslildiienudumsdangy
o & 4 Yo A w“
Yszans i myansnia s umilasonal s risk
o o ar 1 I
score Aidwimlannuuvyssiduiiuaz avy du
' ) A = . =
frunilsvasralsniiudasiiusdamsia stroke

 x = Ae o A A e e s &
ﬂﬂun']iﬁﬂﬁ'nﬂﬁl,wutﬂuUﬂiﬁuLiaﬂﬂ’]Lﬂu

a a
faAnssulsznis
VEYBLA 36101330, UN. 1A TUAT0 Una-
WIRUA MINAAITIITE aﬂ%gwm ATREUANLFNEDS
s InenduiToalnl @nTutaunsiiwaznis
= & L
099 logistic model for case
=3 A’YL L o L
miane i idiiEsadioalunm sy
Sen31lszanl 2548 Falay FUINUWGANINEILAE
- ] A
L'J'ﬁﬁ’lm‘?ggamqiﬂm BeaenisinianiniTad
Feaylnogdinuggeany Tuf 2-4 woEIMeu 2548
™ guﬁﬂiz"guamﬁuiﬁ’mﬁgmmrﬁ RANF NIUNW

UBIUAT

1PAA1361909

1. Ringelstein, EB. and Nabavi, D. Long-term
prevention of ischaemic stroke and stroke
recurrence. Thrombosis Research. 2000; 98:
V83-VE6.

2. Wolf, PA., D'Agostino, RB., Belanger, AJ. and
Kannel, WB. Probability of stroke: a risk profile
from the Framingham study. Stroke 22 (1991),
pp. 312-8.




Bull Chiang Mali Assoc Med Sci

Noto, D., Barbagallo, CM., Cavera, G., Cefalu,
AB., Caimi, G., Marino, G., Coco, LL., Caldarella,
R.. Notarbartolo, A., Averna, MR. Leukocyte
count, diabetes mellitus and age are strong
predictors of stroke in a rural population in
southern ltaly: an 8-year follow-up. Atheroscle-
rosis 157 (2001) 225-31,

Tanne D, Medalie JH, Goldbourt U. Body fat
distribution and long-term risk of stroke
mortality. Stroke. 2005; 36 (5): 1021-5.

Wang, TJ, Massaro JM, Levy D, et al. A risk
score for predicting stroke or death in individuals
with new-onset atrial fibrillation in the community,
JAMA 2003; 209 (8); 1049-56.

Lumley T., Kronmal, RA., Cushman M., Manolio
TA., Goldstein S. Stroke prediction score in the
elderly: validation and Web-based application.
J Clin Epidemiol 2002; 5:129-36.

Elahi M, Batiula N, Swanevelder J. The use of
the stroke risk index to predict neurological
complications following coronary revascutarisa-
tion on cardiopulmonary bypass. Anaesthesia.
2005; 60 (7): 654-9.

Chambless LE, Heiss G, Shahar E, Earp MJ,
Toole J. Prediction of ischemic stroke risk in the
Atherosclerosis Risk in Communities Study. Am
J Epidemiol. 2004 Aug 1;160(3):259-69.

Tu JV, Wang H, Bowyer B, Green L, Fang J,
Kucey D; Participants in the Ontario Carotid
Endarterectomy Registry. Risk factors for death
or stroke after carotid endarterectomy: observa-

tions from the Ontario Carotid Endarterectomy

10.

11.

12.

13.

14.

15.

Yol. 39, No.2 May 2006

Registry. Stroke. 2003; 34 (11): 2568-73.
Huang J, Guo Z, Shen F, Yang Y, Wang Y, Fan
S.Yang B, Lin J, Cao Y, Xu X, Feng C, Tian W,
Wang G. Study on a test of screening to predict
stroke-using cerebral vascular hemodynamic
indexes. Zhonghua Liu Xing Bing Xue Za Zhi.
2002; 23 (5): 383-6.

Robins G., Power D_, Burgen S. A wellness way
of life. In: McGraw-Hill, editor. 4™ edition,
Boston, 1999,

May M, McCarron P, Stansfeld S, Ben-Shlomo
Y, Gallacher J, Yarnell J, Davey Smith G, Elwood
P, Ebrahim S. Does psychological distress
predict the risk of ischemic stroke and transient
ischemic attack? The Caerphilly Study. Stroke.
2002; 33 {(1): 712,

Khealani BA, Syed NA, Maken S, Mapari UU,
Hameed B, Ali S, Qureshi R, Akhter N, Hassan
A, Sonawalla AB, Baig SM, Wasay M. Predic-
tors of ischemic versus hemorrhagic strokes in
hypertensive patients. J Coll Physicians Surg
Pak. 2005; 15 {1): 22-5.

Lichtman JH, Krumholz HM, Wang Y, Radford
MJ, Brass LM. Risk and predictors of stroke
after myocardial infarction among the elderiy:
results from the Cooperative Cardiovascular
Project. Circulation. 2002; 105 (9): 1082-7.
Zhang XF, Attia J, D'Este C, Yu XH, Wu XG.
A risk score predicted coronary heart disease
and stroke in a Chinese cohort. J Clin Epidemiol.
2005; 58 (9): 951-8.




NsovsmatinnsumndBaslv T 39 adfuii 1 unsAy 2549

M123 4567859 123 45 M

Figure4.  Determination of anti-pfGAPDH mAb activity. (A) Western blot analysis using ascetic fluid (1:5000)
(M : protein marker, lane1-2: lysate of human red blood cells, lane 3-4: lysate of P. falciparum
parasitized RBC in sample, lane 5-6: lysate of P. falciparum parasitized RBC in culture, lane 7-8:
lysate of E. cofi BL21(DE3), lane 9 : recombinant pfGAPDH protein). (B} Western blot analysis
using purified mAb (1:5000)( lane 1 : lysate of £. coli BL21(DE3), lane2 : lysate of P. falciparum
parasitized RBC in sample, lane 3 : lysate of human red blood cells, lane 4 : lysate of P. falciparum
parasitized RBC in culture, tane 5 : recombinant pfGAPDH protein, ). The arrows indicated protein

bands of about 36.6 kDa that was recognized by anti-pfGAPDH mAb.

A B

Figure 5,  Detection of pfGAPDH in the parasite by immunofluorescent staining. (A) The thin film of blood
stage P. falciparum was fixed and permeabilized and incubated in anti-pfGAPDH mAb foilowed by
incubate in FITC-conjugated goat anti-mouse IgG and visualized by fluorescent microscopy.

(B) The same area was visualized in bright field to positioned the parasites in red blood cells.
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Discussion

Recently, rapid test or dipstick based on the
detection of antigen(s) released from parasitized red
blood cells for malarial diagnosis have been
developed.”" In the case of P. falciparum, rapid test
based on detection of P. falciparum histidine-rich
protein 2 (HRP-2)" or Plasmodium-specific lactate

"*® have been conducted and

dehydrogenase (pLDH}
the sensitivity, specificity of these tests have been
assessed compared with microscopy examina-
tion.”"'® Although the specificity for detection are
high (>90%), the sensitivity falls off at low levels of
parasitemia. Therefore, further development appears
necessary to improve the performance of the test.
The gene coding for glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH; EC 1.2.1.12) was
first isolated from Plasmodium falciparum by
Daubenberger et al. in 2000. Study in subcellular
fractionation demonstrated that pfGAPDH was found
in both the membrane-containing pellet and the
supernatant fraction of parasite lysates."The
pfGAPDH could appropriately be antigen for detec-
tion in immunodiagnosis of mataria by establishment
of monoclonal antihody for development of dipstick.
Using protein from in vitro culture, purified pfGAPDH
antigen was obtained very low yield and highly time
consume for continuous culture parasites and
process in purification. The large amount of pfGAPDH
was also needed to screen the menoclones that
secret monoclonal antibodies against pfGAPDH. More
practical and easier way to obtain in amount and
stable quality of pfGAPDH in each lot was producing
recombinant pfGAPDH from E. coli. Our results
demonstrated that the recombinant protein could be
produced in E. coli employed pET 15b vector
system, the expressed protein was recovered in the
soluble fraction of the total extract then purified in

native form and successfully used for immunization

Yol. 39, No.1 January 2006

in BALB/c mice to produce monocional antibody. The
obtained mAb could recognize parasite GAPDH
protein at specific band of 36.6 kDa by westem blot
analysis. By IFA, the protein was stained specifically
and localized in cytosol of parasites, note that this
mAb has no cross-reactivity to human red blood cells
that correlated well with previous report using rabbit
polyclonal antibody.” This study suggested that itis
a high potentiat for using this obtained anti-pfGAPDH
mAb for further development of dipstick to improve

capacity of detection.
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Abstract : The Effect of Cryotherapy on Balance Using One Leg Stance Test

Boripuntakul §*, Pichaiyongvongdee N*

Cryotherapy 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 propricceptive sense and eventually balance control. However, it
is still debatable whether cryotherapy truly affects on balance control. The purpose of this study was to deter-
mine the effects of cold on balance control by using one leg stance test (OLST) in healthy young subjects. Thirty
volunteers aged between 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
OLST was recorded. The results showed that time of OLST before, min 0 and min 15 were on significant
differences (P<0.05). In conclusion, cold pack did not seem to change the time of OLST in healthy young adult

subjects. Thus, cryotherapy may not reduce balance control. Bull Chiang Mai Assoc Med Sci 2006; 39: 45-51.

Keywords: Cryotherapy; Balance; ice pack; One leg stance test

* Department of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thailand 5020

* Comresponding author
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Abstract : Comparison of Gait Parameters in Elderly Women with and without

Balance Impairment

Wararat Kowkerd*, Sulibhorn Cheewapanich*, Somporn Onla-or*

Objective: To compare stride length, step width, walking velocity and cadence in elderly women with and without
balance impairment.

Method: Twenty two elderly women participated in the study. The Timed Up and Go (TUG) was used as a
criterion to assign subject into the impaired balance group (TUG > 14 sec, n=11) or the non-impaired balance
group (TUG < 14 sec, n=11). Subjects were instructed to walk at two speeds; preferred and fast speed. Dry
footprint procedures were administered to acquire subjects’ gait parameters. The 2- way repeated measure
ANOVA was conducted to identify the effects of group and walking speed on gait parameters.

Results and Discussion: The impaired balance group demonstrated significant shorter stride length, lower watking
velocity and lesser cadence than the non-impaired balance group at both preferred and fast walking speed
(p < 0.005). Step width was significantly wider for the impaired balance group than that of the non-impaired
balance group only in the preferred walking speed (p < 0.05). A high variability within the impaired balance
group may account for no difference in step width between the two groups in the fast walking speed. Results of
the present study indicated that gait parameters of elderly women with balance impairment were different from
those without balance impairment.

Concluslon: Elderly women with balance impairment walked with significantly shorter stride length, lower walking
velocity and lesser cadence compared to those without balance impairment at both preferred and fast walking

speed. Bull Chiang Mai Assoc Med Sci 2006; 39: 52-60.

Keyword: Elderly women, Batance impairment, Dry footprint, Timed Up and Go test, Gait parameters.

! Department of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai University
* Corresponding author
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Abstract : Effects of Shoe Wedge Use during Stance and Gait Training on

Balance and Gait Velocity in Individuals with Stroke

Somporn Onla-or* Narongrat Sawattikanon** Thongin Namfun**

individuals with stroke commonly demonstrate insufficient body weight transfer to the hemiparetic leg.
Asymmetrical weight bearing can cause loss of balance and fall. The purpose of this study was to evaluate the
effects of shoe wedges use during stance and gait training on balance and walking velocity in individuals with
stroke. Twenty volunteers who suffer from stroke were randomly assigned to either the experiment group (n=10,
mean age = 53.7£16.6 yr, time post onset = 20.7+4.9 days) or the control group (n=10, mean age=59.0+9.3 yr,
time post onset = 18.417.5 days). Both groups received a rehabilitation program for hemiplegia 60 min a day,
5 days a week for 2 consecutive weeks. Only the experiment group wore an inserted shoe-wedge on the
unaffected foot during stance and gait training. The dependent measures included 1) weight bearing on the
paretic leg during standing, 2) balance ability {Berg Balance and Timed up and Go), and 3) walking velocity.
The evaluation was administered twice; before and after the rehabilitation program (without shoe-wedge).
Results showed that after completing the rehabilitation program the experiment group demonstrated significantly
greater improvement in weight bearing on the hemiparetic leg (p=0.001) and Berg balance score (p=0.05} than
that of the controf group. Timed up and Go of the two groups was, however, changed at a comparable degree.
The experiment group tended to walk with higher walking velocity than the controil group when commanded to
walk at their preferred speed. The results of this study can be concluded that an inserted 7 degrees shoe-wedge
on the unaffected foot during stance and gait training helps decrease weight bearing on the unaffected leg and
increase weight bearing on the affected leg, resulting in a more symmetrical weight bearing. It also heips
improve balance ability as administered by Berg balance in which both static and dynamic balance are

evaluated. Bull Chiang Mai Assoc Med Sci 2006; 39: 61-70.

Key words: shoe-wedge, stroke patient, balance, watking velocity, rehabilitation program

*  Department of Physical Therapy, Faculty of Associated Medicat Sciences, Chiang Mai University
**  Department of Rehabilitation Medicine, Faculty of Medicine, Chiang Mai University
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Abstract : Heart rate variability during trail making test between subjects with

regular exercise and subjects with physical inactivity

Konkhayan C., Ratanapinunchai J'"., Thawinchai N*

Objectives: To investigate the frequency domain of heart rate variability (-HRV) during the trail making test
which is related to cognitive function and compare the changes between the exercise and the control groups.

Subjects and Method: Thirty Chiang Mai University students both genders aged 18-25 years (mean age = 21.60
* 0.69) were volunteered. Subjects were assigned into exercises group (Exs ; n = 25) or control group (Con ; n
= 25). Each group had 14 men and 11 women. The participants were recorded f-HRV for short term (7 min) at
rest and during the trail making test (TMT) and time to complete TMT was recorded in second. After that, the
f-HRV was calculated fot the low frequency / high frequency ratio (LF/HF), HF power in normalized units
{HF norm) and LF power in normalized units (LF norm) using MATLAB.

Results: Repeated measures ANOVA was used as the statistical analysis. The results showed that. LF/HF and
LF norm was lower in the resting than during performing the TMT but HF norm was higher in the resting than
during TMT testing. In contrast, there was no difference on f-HRV and time to complete TMT between groups
(p> 0.05}. In addition, there was also no significant difference of time to complete TMT between group (p>0.05).
Conclusion: This study demonstrated that TMT can affect HRV which involves the autonomic modulation by
increase sympathetic activity and decrease parasympathetic activity during the testing period. The change of

f-HRV was similar in the Exs and Con groups. Bull Chiang Mai Assoc Med Sci 2006; 39: 71-78.

Key word: Heart rate variability, Trail making test, Autonomic nervous system, Physical fitness, Cognitive

function.

' Department of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai University.
* Comresponding author
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Abstract : Development of Eye-Hand Coordination Test Using Computer
Program for Normal Children Aged 6-9 Years

Siriluk Udomchat*, Chaithaya Phiraban'*

The purpose of this study was to develop eye-hand coordination test using computer program for normal
children aged 6-9 years. The procedure of study consisted of two steps. The first step was to construct the test
with 16 items that was developed from Marianne Frostig: Development Test of Visual Perception. The second
step was to determine the validity and fine out the reliability of the test. The face validity was examined by 3
experts in this area. The Test- retest reliability was examined on the sample of normal children aged 6-9 years,
including 30 samples form 3 schools in Chiangmai (Watsuandok school, Watchangkian schoot and Anubaan
chiangmai school) The results of this study found that the content validity was approved by face validity and the
reliability of this test was in high level. {r= 0.80, P<0.01) Bull Chiang Mai Assoc Med Sci 2006; 39: 79-84,

key words: development test , eye-hand coordination, using computer program, normal children aged 6-9 years

! Department of Occupational therapy, Faculty of Asscciated Medical Sciences, Chiang Mai University
* Comesponding author
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Abstract : child development in the nursery/school (one project for good health
child in the school)

Mayuree Pedugsorn*

Background : The project for good health child in the nursery/school had been built up by Faculty
of Medicine and paramedical team work from many faculties in Chiang Mai University. The team work
had responsibility for 18 nursery/school with 6,523 children, 0-20 years old. The researcher was one
representative from Faculty of Associated Medical Sciences, Department of Occupational Therapy who
emphazied in child development which indicated the brain maturity specially in the small child (0-3
years old) and the preschooler (3—6 years oid) from 9 nursery/schools, 1,316 children.

Method : 82 children with high-risk group for delayed development and abnormal behavior had been
selected with the minister of public health developmental check list by the teacher. 82 high-risk group
had been evaluated with Denver Developmental Screening Test and Behavior with Sensory-Motor
(Rolley) including hyperactive check list (corner) by the researcher.

Results : The teacher found that 82 children (6.61%) from 1,316 children were high risk group with
delayed development and abnormal behavior. The high-risk group had been selected into 37 normal
children (45.12%), 11 questionable children (13.41%) and 22 abnormal children (26.82%) with develop-
ment also 19 abnormal behavior children (23,17%)} 8 children (9.75%) were not only abnormal behavior
but also hyperactive. The reasearcher had demonstrated how to early intervention programme, behavior
modification including decreased hyperacitve for 35 teachers and parent.

Conclusion : Teacher, parent, care-taker can help their child by participation with team work such as
developmental screening test, early intervention, behavior modification including decreased hyperactive.

Bull Chiang Mai Assoc Med Sci 2006; 39: 85-92,

Key word ; child development, school

* Associated Professor, Occupational Therapy Department, Faculty of Associated Medical Sciences, Chiang Mai University.
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USuNtueine 9 waztnumwi 84 kVp 14 mAs

ii'mm:glln firnuen
wiianzan
y {leum Sacrum Femur
Yuiaoanasgu 0.89 0.80 0.81
wodaladunsuunaiBouniduomea 25 % 1.04 1.03 0.92
wedalaTunaLAR oA TUaIUG 30 % 0.89 0.84 0.76
waRa eI uHRNLA UM T BIMG 35 % 0.73 0.79 0.73
Y ' o o E g a [ a a
M1 2 AFUMTIFA AR UN(DAP) vt TaUSin s s®duaziaandi kVp uaz
mAs 16 mAs 20 mAs 24 mAs
vju’-ﬁ’mmﬁ UAREDE ﬁufﬁmmﬁ Hudead wjm‘i’maa'ﬁ VAR REDLE
HARTU WATIN Nﬁﬂ'ﬁru(u WANTFIU N‘ﬁmfu(p WATFIU(
2 2 2 2 2 2
kv (WGym} | (uGym) Gym') Gym ) Gym') Gym')
72 | 64.20+0.50 | 62.85+2.50 | 80.21+3.90 | 80.95+0.65 97.68+0.23 | 97.00+0.10
76  70.64+0.30 | 67.91+1.58 | 87.42+0.70 | 86.97+0.02 106.60+0.14 | 104.05+0.07
80 | 75.29+1.40 | 74.40+0.80 | 93.20+0.20 | 95.90+0.90 112.30£1.10 { 113.15+1.06
84 | 85.3110.04 | 85.32+0.60 | 106.25+20 | 107.10+0.20 126.7524.50 | 122.60+0.28
t NS NS NS
mASs §149)

a v o ™ o \ L e X d & a X ..
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AAnfndiu MR | WEaw (o NAIPH | WEadw AT
kv {HGY) (HGY) Gy) {(HGy) (WGy) (LGy)
72 89516 871x3 1152429 | 1126453 | 1379+70 | 1305+114
76 | 999457 935128 1226262 | 1192476 | 1474433 | 1407+115
80 | 11202112 | 101847.56 | 1390160 | 1307281 | 1612129 | 154491
84 122987 1172184 1470198 1470198 1820187 | 17552102
t NS NS NS
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camera WAz Star test pattern 49 NEMA lorinvue 2
HaulaMsuauTuTasIue Wnasmlaniiale

m31i 1 vavanispauiueudaiivuavad NEMA lunsminnassenswadis g

Nominal focal spot size Tolerance (%)
(mm)
F=0.28 +50
08<F=15 +40
F>15 +30
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oot
/N3
g o W, ¥ = - 1A
Tnldlmmanmsfinmesn ugesunam
& - a . P
AeruasuusnLiunsas1s Pinhole camera aun
¥ - e &
sanuLULAzTuaunFa A uTUs UM INATAY Pin-

a w & a .
hole camera Aigs1stulauSonfiouiunisls Pin-
A L =y A [ AJ’ 1
hole Millunfanmiunasgufidenainsnlsana
ua:tﬁuuﬁumi'lﬁqﬂnmf’i’mmﬂfwﬂaaaﬂm Bt
Star test pattern

aeun 1 Yunoulunisad1a Pinhole camera

&379 Pinhole camera 145 Magnification iy
2 '[ﬂumiaﬁﬂﬁ'mmgwaa Pinhole camera f7zpz
B0 LTUALNAT LAZIUINARBITEIATLHEIN
IWnaaados f937989 Pinhole camera flvzz 30
L IUALLET ua=8¥19 Pinhole camera I

1t mseenuuuLazashs Pinhole camera
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War LATRIlaNTsIARaINTIRENTTS nanBLaY 44
uHwn TN Tsanenuaumswasdosivilan
vnmsiavmelwasamlsszanaionenad 3 53
1#un3% Pinhole camera fiusz@ngiu, Pinhole

T 39 aifud 2 wquae 2549

camera 1a4U39n WasAT Star test pattern

Han1Inaasd
NEN1INARIIAAT Focal spot size @3t Pin-
al o ed war
hole camera ﬂﬁi:ﬂﬂg’ﬂu lal¥adn Large LRz
Small Focal spot size fifluwiamufiliauszyanaa
1.2 mm?® U8z 0.6 mm? AU&AD

4 ' d A -
a3 2 fadsvinalwasaslaaildain Pinhole camera Us@ing

Anadnauniiaeaslan
finlvireaalan AIAIAN 48 KV
n31a(mm) #119(mm)
0.05s | 0.06s | 0.07s 005s 0.06s 007s
Small size 0.94 0.85 0.94 0.94 1.03 1.03
{100mA)
AATIAN 48 KV
004s | 006s | 0.08s | 004s | 0.06s | 0.08s
Large size 135 | 152 | 152 | 202 | 215 | 215
(320mA)

dnaandiunisvesinaasataauuialdn
#3a¢97n Pinhole camera Alszdu§iuriiy 0.94
mm, 0.85 mm Wwaz 0.94 mm A RS DEUENIT09
TWnaaglanuuwialdnininy 0.94 mm, 1.03 mm
182103 mm PINMIRANATA 48 KV 5 mAs, 8 mAs
war 7 mAs aNuEAL

mmﬁﬂ@'l"mni"lwaﬂﬂﬂaaaﬂammﬂlv\mﬁi'ﬂ
&ty 1.35 mm, 1.52 mm uaz 1.52 mm AuaaD
drugvadinneasesnwialuaitinny 2.02 mm,
215 mm usz 2,45 mm NMIRANATn 48 KV 12.8

mAs, 19.2 mAs WaE 25.6 mAs ANAIAY
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[4 ¥ ] Y ar o =
13191 3 duaioruieinnesslaaval wisnanmsdnmadmsifinaiia

Anadszumaeaalan (mm)
riinlnAaadlan UTHEN UszAng | Star test pattern
N | e | nde | g | nds | e
Small size 062 | 143 | 075 | 107 | 08 1.06
{100mA)
Large size 1.44 1.92 1.52 1.95 1.43 2.23
{(200mA)

lednduainvassuralunesalaaun
WisuFsudurh 3 33n137e Wud dunreuag
Iasastaavuradniian 0.62 mm, 0.75 mm uaz
0.80 mm @ ueMINA1 1.43 mm, 1.07 mm waz 1.06
mm 3N35 Pinhole camera 2aJu3%% Pinhole
camera ﬁﬂi:ﬁﬁf Waz Star test pattern aNNEIAU

uazdadslWaasmlanuwalny dunta
U6 1.44 mm, 1.52 mm waz 1.43 mm dueaian
1.92 mm, 1.95 mm uUaz 2.23 mm 1033 Pinhole
camera 1941314 Pinhole camera ﬁﬂixﬁwﬁ: waz Star
test pattern @ u§16L

ei 1 - o £ B
M3INN4 ﬂ'll.ﬂﬂﬂ'ﬂu’ml['r'lﬂ aaalaaved LTEIANTLTEWEY 44 I‘N‘W UIUIRURITIY

Anadtrnaiiaasailan (mm)
wiininpreaslan U5HN ﬂsxﬁvﬁ Star test pattern
N9 | e | nhe | B | nde | e
Small size 0.63 0.94 0.91 1.0 - -
(100mA)
Large size 1.38 215 1.16 2.1 - -
(320mA)

Lﬁammmﬁwawmdwﬂaaaﬂamm
Wisufiouiu 3 38msie wudir duntrevag
IWnsamlanvuiainiisn 0.63 mm uar 0.91 mm
fugfien 0.94 mm uaz 1.00 mm 9IN5% Pinhole
camera 78IUT¥N WAL Pinhole camera ﬁﬂi:?nsﬁ—
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TWnaasaase35 Pinhole camera 1asu3sm Pin-
hole camera ﬁﬂi:ﬁﬂiﬁfu waz3t Star test pattern

1.1 Pinhole camera TaJL3wmyTouifisy

#1U Pinhole camera Titlszau§in

nseFemnlvasaslseawialdn (Small
Focal Spot) adLe3a4iia Pinhole camera itls@niu
Ay Pinhole camera T T PRI I T O ol
paseutzalneessten Juwaliwansienn
ptndipidyniafinissdy o = 0.05 (p=0.438,
p=0.146 AaId"9L) Tinaiia 46 KV 100 mA 0.14 sec

uazfinadia 48 KV 200 mA 0.06 sec fwmil
Pinhole camera Atlsz@rgiu waz 58 kv 200 mA 0.30
sec &11%U Pinhole camera 7adu3umuuald
umn@mﬁuadwaﬁﬁnéwé’rgmmﬁaﬁizﬁu a = 0.05
(p=0.211) fusnugzalnaaatlan mﬂﬁﬂﬁﬁﬁqﬂ
dvinlyieiaaiia Pinhole camera fiulsziu§Belienadn
Trneaslanmuiaingiviniy 1.95 fadlwas M Pin-
hole camera waiL e aetiuwnaadn 2.0 Sedwes
fonaliuandrafuaifigdymesfianszau
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Abstract : Quercetin Induce ROSi Depletion, Impairment the Mitochondrial

Function and Apoptosis in K562 and K562/adr Cells

Suchart Kothan®, Chatchanok Loetchutinat’, Samarn Dechsupa’, Jean-Luc Moretti", Samlee Mankhetkorn™

Natural products from plants such as flavonoids are the potential drugs to overcome multidrug resist-

ance (MDR) in cancer treatments. However, its modes of action are still unclear. In this study, effects of

quercetin on mitochondrial membrane potential (A'Y'm) change and deplete the intracellular reactive oxygen

species (ROSi) which leading to an increase in the A¥m, stimulate mitochondrial ROS generation and trigger

celiular apoptosis in K562, K562/adr. Quercetin exhibits cytotoxicity against erythroleukemic cells: IC50 are 11.0

+2.0 uM and 5.0 + 0.4 UM for K562 and K562/adr, respectively. Quercetin induces an increase followed by a

decrease in l A¥m l value depending on its concentration. Decreasing in | A¥m | value is associated with an

increase in the percentage of early apoptotic cells. Therefore quercetin is potential apoptotic inducing agent by

which the molecule reacts at the mitochondrial level. Bull Chiang Mai Assoc Med Sci 2006; 39: 113-117.

Laboratory of Physical Chemistry, Molecular and Cellular Biology,

Department of Radiologic Technology, Faculty of Associated

Medical Sciences, Chiang Mai University, Chiang Mai, 50200 Thailand

Laboratoire de Radiopharmacologie,

France.

1. Intreduction

The occurrence of cellular drug resistance at
a clinical level to cytotoxic drugs cafled multidrug re-
sigtance (MDR) can result from a variety of mecha-
nisms that are not fully understoodm. It is frequently
associated with an over expression of drug trans-

porters proteins, 170 kDa P-glycoprotein (P-gp), the
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MDR1 gene productlz] and 190 kDa muitidrug
resistance-associated protein (MRP), the MRP1 gene
product. It is well documented that various molecules
can reverse these MDR phenomena via impairment
of mitochondrial function inciuding artemisinin,
artesunate and dihydroartemisinin, within the

3
antimalarial ginghousu family .
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In this study, we report herein that quercetin
is a potent cytotoxic agent, with greater efficacy in
K562/adr than K562 cells. Quercetin induces celluiar
apoptosis relative to mitochondrial membrane poten-
tial (A'¥'m) change and deplete the intracellular
reactive oxygen species (ROS‘) which leading to an
increase in the A%¥Wm, stimulate mitochondrial ROS

generation and trigger cellular apoptosis

2. Materials and methods
2.1Drug preparation

Quercetin (Extrasynth?se) was prepared in
ethanol at 10° M and aliquots were frozen. We used
a new aliquot for each experiment. All series of
experiments were performed using Hepes/Na+
isotonic buffer solution, pH 7.25 at 37°C, containing
20 mM Hapes plus 132 mM NaCl, 3.5 mM KClI, 1
mM CaClz, 0.5 mM MgCly, and 5 mM glucose.

2.2 Cell Culture and cylotoxicity assay

The erythromyelogenous leukemic K562 and
its Pgp-overexpression K562/adr celis were cultured
in RPMI 1640 medium containing L-glutamine and
supplemented with 10% fetal calf serum and 1%
penicillin /streptomycin (BioMedia) at 37 °C in 5%
COZ.

Cytotoxicity assay was performed as followed;
cells were plated in a 6-well plate at initial density of
1x10° cells per m!, with 4.0 mL of medium per well
and incubated in the presence of various quercetin
concentrations. Number of cells was measured by
coulter counter. IC50 is the quercetin concentration
that inhibits celi growth by 50% when measured at
72h of K562 cell lines.

2.3 Staining of the Cells
For detection of apoptosis, the treated cells

were centrifuged for 5 min, 1000xg at room tem-
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perature (18-24 °C), resuspended and washed once
with 5 mlL. phosphate-buffered saline prior to staining
with Annexin V (apoptosis detection kit (R&D
Systems)). Flow cytometry analysis was performed

in a Coulter Epics XL-MCL (Coultronics France SA).

2.4 Measurement of mitochondrial membrane poten-
tial (A¥'m)

The mitochondrial membrane potential (A'Y'm)
was measured using a non-invasive functional
spectroflucrometric method which can be used to
determine and to monitor a spontaneous change in
mitochondrial function in drug-sensitive and drug-
resistant cells as prevoiusly described by Reung-

)
patthanaphong et al, .

(1)

2.8 Determination of the intracellular reactive oxygen

A¥m = - 61.51 log Vi -258 .46
species {ROS ) by using the initial rate (Vi) method.

Cells (10° ceils/mL) were suspended in 2 mL
buffer solution in a 1 cm quartz cuvette containing 2
mL of HEPES-Na” at 37°C under vigorous stirring for
10 min performed in spectrofiucrometer (PerkinElmer
LS 50). The fluorescence intensity of DCF was
monitored at 523 nm when excited at 502 nm as a
function of time. Successive additions of 20 mM CoClz,
and the precise concentration of DCHF-DA, resulted
in an increased fluorescence intensity of DCF.

The kinetics of DCF production was followed
and the initial rate of an increase in DCF fluores-
cence intensity (Vi) was determined by the tangent
to the curve of F = f(t) during a first 50s after addition
of DCHF-DA. The Vi is linearly propaortional to the
number of cell (ROSi) which can be quantified by
linear relation fitting of these data using the
equation: [ROSE} = a.Vi, The determined ROSi is in

M.cell’, where “a” is the ratio of ROSIVi.
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3. Results
3.1 Cytotoxicity of quercetin against K562 and K562/
adr cefls
Quercetin exhibits cytotoxicity against K562
and K562/adr cell with lCSO (meanstSD) values equal

165 1
.ml
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|A¥_ | (mV)
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to 11.032.0 UM and 5.0+0.4 UM for K562 and K662/

adr cells, respectively. It should be noted that
quercetin exhibits more cytotoxicity in MDR ceil than
its corresponding drug-sensitive cell. The resistance

factor vaiue (RF) is equal to 0.45,

—{— kb62s
—@— kbG2/adr

-

0 1

T

2

3 4 5 6

Incubation time with quercetin (h)

Fig. 1. Absolute value of A'W'm of (&

) K562 and (%) K562fadr in the presence of 10 UM quercetin as a

function of time. Data represent meantSD of three independent experiments

3.2 Effect of Flavonoids on ROSi depletion

The typical results representing the effect of
quercetin, on ROSi depletion in cells is jllustrated in
Figure 1B where the rate of DCF production was
significantly lower, compared with those of the con-

trol series, signifying the lowering of the ROS con-
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centration. The ROSi concentration decreased
inversely with the concentration of quercetin added
into the cells. Quercetin (50 M) can deplete ROSi
from the basal level of 5515 pM.cell’, 3014 pM.
cell” for K562, K562/adr, respectively, to 10pM. cell

*in all cell line.
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] —O—KS62
ElA “1 B —o— KS62adr
(a)

> B .l
R 108 aM DCHFF-DA (b} 4 :
8 dtidt — § 20 &
8 hommce ‘ /
g X
3 ! L © 1 "
) ' ' ' ' o 0 T U T +—

6 * 1“‘;::e ®) oo o 10 20 30 s 50

Quercetin (uM)

Fig. 2. (a) Kinetics of DHCF-DA oxidation: cells (2 x 10°} were suspended in 2 mL of HEPES-Na’ buffer for 10

min before addition of (1) 20 mM Cr}CI2 and 100 nM DCHF-DA, (2) of 20 mM CoCIz, 100 nM DCHF-DA
and 10 UM quercetin and (3) of 20 mM CoCIz, 100 nM DCHF-DA and 10 M quercetin without cell, The
fluorescence intensity at 523 nm (excited 502 nm) were recorded as a function of time and the initial
rate of an increase in DCF fluorescence intensity (Vi) was determined by the tangent to the curve of
F = f{t) during a first 50s after addition of DCHF-DA. The determined ROSi is in M.cell' was calculated
using the expression [ROSI] = a.Vi., where "a" is the ratio of ROSiVi.; (B) Variation of ROSj obtained

from the series of experiments (a) as a function of flavonoid concentration usedin (g4 ) K562, (w )

K562/adr celi. Data are the mean + SD of three independent experiments.

To determine whether the ROSI depletion
affected the mitochondrial energetic reguiation, the
A%¥m of cell lines was measured at varied times in
the presence of 10 UM quercetin. At basal level (with-
out quercetin), 'A‘Pm I is 160 & 1.0 mV in K562,
K562/adr cells, respectively. After quercetin addition
(10 uM), | APm l was slightly increased to reach a
maximal value (+4.4%, + 3.3% of initial value) at 1h
and 30 min then progressively decreased (-5.5%, -

3.8% of initial value) at 3h for K562 and K562/adr In
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order to determine the relations among the | A¥m ' ,
the % early apoptotic cells and the ROSI concentra-
tion, a series of experiments were performed using
K562 and K562/adr cells. At 3h after addition of
quercetin into cells, the lA‘Pml, the % early
apoptotic cells and the ROSI concentration were
determined. The correlation among the ]A‘-Pm l
the % early apoptotic cells and the ROSi concentra-

tion is indicated in Figure. 3 (K562).
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Fig. 3. Variation of Absolute value ALPm ([]) and percentage of early apoptotic cell { g ) as a function of
ROS in K562. Cells were treated with 10 pIM quercetin for 3h.

4. Discussion

Overall our results demonstrate that as
antioxidant molecule, quercetin that normally play
important role to protect the cells against oxidative
damage, can induces apoptosis in cancer cell lines.

The immediate increase in A'Ym after
quercetin addition is due to an increase in mitochon-
drial matrix rhodamine B concentration on which the
mitochondrial energetic state depends. The deple-
tion of ROSi induced by quercetin shouid affect the
intracellular redox-state where the maintenance
processes may require ATP, and thus, the mitochon-
dria may play pivotal role as energy source. We have
checked that an increase in the A‘_Pm accompanied
by elevated oxidative phosphorylation, results in
increased cellular ATP contents and increased
mitochondrial ROS production. These results
suggest that these guercetin mediated-action is via
two distinct processes, depletion ROS, and directly
interaction of intact molecules on the adenine

nuclectide translocator in the inner mitochondrial
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membrane. A similar finding that mitochondria play
a central role on drug-induced cell deathis confirmed
by recent studies.

The results of this study reveal that guercetin
mediated-action at mitochondria level, impaired
mitochondrial energetic state followed by an induc-
tion of apoptasis and inhibition of caner cell growth.
Quercetin could be a new generation of antitumour

drug, particularly for overcoming MDR phenomena.
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Wasnanwmvasdudaaluilafoun o
AnBUEoaulWEIIEN Fjsi’ml,if'man'l,ﬁmn%u (leaky)
LATANME V04 interstitial tissues AEIWTIFUNN
12¥11# nanoparticles mmﬁﬁ'ﬁﬁ'\ma:mﬁuagme
USmiilnuzse adnelsfienunuin nanoparticles
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fanwamawlunsanwitisusng usimun
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a4 ° v o Y . . X
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Long-circulating nanoparticles
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dextran W§7uTI9a9lu nanosphere fivnunann
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chitosan PWIALFUHIAUINAIUTZNITL 100 nm
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mmﬁmmsgagh nanoparticle WLTIEITOLRNY
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141514 free ONDS waldaudutuiandrasis 35
1Hn®?

5 d -]
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. . 4 4 L owa
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A A ola a
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L) - ] J - L G
atlsfionuwudn nmsdesufaldmnunatsilady
. ) 4 I .
(multifactorials) @139z heRBIALNITRI MY BY
a A o a o
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' \ R - ar a
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v . - . . a
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d k] Fad - I} o Qs ol
Fsagluiunfon™ adr9lsAnuldTnarnniny
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WEENNTREIaNTUE NMYIN9TUTEY Pgp-mediated
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o A e & . .
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L i o - .
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s | L)
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o A a & w o \ k4
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unsansdus reumhiidelildna
n’vl & u\lm
Beluniniudslélimamaaaslaguszanm doxo-
rubicin wa= MDR reversing agent {cyclosporin)
s2unwls nanoparticles LHSINWWUITEWITOMNY
a o [ ~ A a
dszaniniwvasnlad@neduludn’ iasenes
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mal growth factor (EGFR) latinaila single color flow
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raphy Waz NMR imaging
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Measurement of in vivo activated platelets as a thrombotic marker
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Self — Reliance of Disabled Persons in
Community : Case Study Burapha
Village Makcane Rehabilitation Center.

Salakjit Chuenchom

The objectives of this research were study the
self — reltance and problem in life style of the disabled
persons in a community, The study site was in Burapha
Village, Mckean Rehabilitation Center, Chiangmai. The
data were collected by the use of observations and
interviewing with three disabled people, who were the
key informants of this research, They were 3 types of
disability, blind, deaf and physically disabled. All collected
data were carefully checked. Grouped,

presented descriplively under the conceptual framework

analyzed and

of this research.
The research results were as follows.

Three disabled persons have self - reliance and
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problems in different, depend on person, envirocnment and
occupation, They attend to self — reliance, positive thinking,
value and acceptance of themselves, want to be indepen-
dence. They have life style, problem solving, occupation prac-
tice, adaptive device to be appropriate for themselves.
Communitity participation to promote life style in self - reli-
ance with self efficiency

Occupational therapist is the one of the health pro-
fessional that attend to occupaticnal performance base on
person should be functional independence. Therefore, this is
necessary for that care and rehabilitation in disabled persons,

helpful them in self — reliance with self efficiency.

a X o - Lo - 2w
* sinfinnudlf 4 i ednmmassiadia fansmiide)
amsnaiiansunng sinmaod slw

Relationship Between Quality Of Life
and Commurnity Integration of Patients

with Cerebrovascular Disease

Savitree Thommasorn

The aim of the study was to investigate relationship
between quality of live and community re-integration of the
stroke patlients who were discharge from Maharaj Nakorn
Chiang Mai and Mackean Hospitals. Data were collected by
interviewing . The instruments used in this study were the
Community Integration Questionnaire and The World Health
Organization Quality of life Questionnaire (Short form-Thai
version) .

The results of the study demonstrated that all partici-
pants fell into the moderale level of quality of life's scale. In
addition, the majority of this group have received low score in
community re-integration (8 from 1 — 29 point scale). How-
ever, there was a strong correlation between quality of life
and community integration {r = 0.72,p<=0.05) in these people,
which mean that people who participated more in community
activities tended to have quality of life than people who spent
less time in community activities. Occupational therapists are
ones who involve in promoticn in quality of life of their patient.
They, therefore, should consider the issue of community inte-
gration of the clients after discharging form the hospital.
© AnfinenTuli 4 i inenmaaimdin (RanTiuthde)
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The survey of time use in daily living of
coupon sellers working in food centers,
Chiang Mai.

Nuttira Sritisarn

The objective of this research was to survey time use
in daily living of coupon sellers working in feod centers, Chiang
Mai. The subjects were 3 males and 12 females, aged
between 20-30 years. The time use checklist adapted from
Activity Configuration Log of Yerxa F.J and Locker S.B. {1990)
was used to interview 15 subjects about time use in daily
living within a week. The time use in daily living was classified
into three groups of occupations; self-care, productivity and
leisure. The results demonstrated the average of time use
that the subjects spent in a day for self-care, productivity and
leisure was 8.78, 11.75 and 3.47 hours respectfully. There
was significant difference between the time use of self-care,
productivity and leisure. (p < 0.05)
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polyadenylation site WREWU minor Blimp-1 isoform ffAaninms
e ltsad exon 7 Fadnwudnmimmuansadioluséin
lusrufiduniu DNA

MILAMIBENUAT A0S Blimp-1 Musiaz isoform
wxdlinddryadnals Srlifimsmons lumaiinusitoea
farfnwimiugasaanuad Blimp-1 mRNA 3@ full length uas
exon 7 deleted isoform lufthunziiadlaiieauausz
doutinindas Taamydnmnsidléld mononuclear cell
yinlunzzandthedwu 19 1 Tal59% semiquantitative
PCR 971 cDNA 'rJElag—Eﬂ'JfJ uaelslusunsu Molecular analysis
version 1.4 lum3dieeh PCR product

wuih dthediumu g nrliwsmIuaaoanvas Bimp-
1% fub length @z exon 7 deleted isoform Lm:lunﬂ;&l%ﬂ’m
Ainsusasaanuas Blimp-1 %9 2 isoform wu-inarulnaidl exon
7 deleted §an31 full tength isoform TunmTetnu grhodwan
4 piinsusadaantas ful length gdn‘:'n deleted isoform
Taguasdningrunituantaanuas ful tength @ exon 7
deleted isoform q:gnmmuﬁmmﬁﬂu'mnEﬁmjﬂw@?’mﬁu
wananiganuanufieUnfinas Blimp-1 PCR product
Faflaurer)szanm 1150 bp uddag ALL Fwau 1 7
Z9mIuaninanvad Blimp-1 isoform fifiaund ensfiaaiu
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¥ 39 atiufi 2 wgumny 2549

Lﬁm“ﬁaaﬁuanw:maanrxtﬂuu:ﬁo’[uﬁﬂ’; gUNNT

w L o a A v A a
+ Wn@EnmTulf 4 s ineimaasimdia (naiie-
nIwwnd) Aoimatiantskwng avinenaoBalne

avszdivrnsrvesatasiflugUkari
el¥lumsnaaey coagulase test
vouyo Staphylococcus aureus

ETWNT TUINYS

Tube coagulass test iflun mmasauU AT uni
oy o o o ' ' = P
Acmpusstiouliiuaiuwinamniaonsifladeta Staphy-
P ™ a . . '
lococeus aureus ToluABalfidmstugasnauvalifiara
o A oA ar ' v
grennfassaNNAIRITRa LS lun e saudanatalddas
I - av da
0@ plasma commercial kit AfIAUN TN
- - ' r
AUAIRYDS lyophilized pig plasma (LPP) iadauduialdlu
&
TINaRaL coagulase test BAALTD S. aursus lasiFoufioy
ar w . 4 5 a ol
fiun13le 1:4 diluted plasma Sudwitunesguiilsluns
L4 £y
nesay coagulase test wWatmimyfildlunanwaTai
nssiulaeld EpTAa lussilasfunituddrvanien
a d a = v & ad - .
rnmstuuonuaziaisndugiusuiadau3 tyophilization
E oL w oo e .y .o s .
i IRl Sgmnaiiana g Tdun auwglivas duiiu
4°C tisutude sz -20°C ui U MAREU coagulase test
JlanTuvia 1, 3, 5 uaz 6 @aw lesdoss PP fiutaz Tu
TSB Mnminesauny Staphylocoocus suspension 100 L.
' g & a ~ .
WU LPP mnuluqmviquﬁan:lwHnm.lﬂnw 100% 8
LPP fifivlududidu 4°C sesusuis usr -20°C
a . o & o L P
FIRIUSOETMHALANIATALIUN 4 ues 24 T laallenasey
fiu S. aureus mtlﬁuﬁmmg‘m fia S. aureus ATCC 29213,
o W
ATCC 29223, ATCC 65338 AT S. auraus Y]thlﬂ'lﬁ'-ﬂﬁﬁlﬂ'iu
$uan 50 92819 lepwudndimaulfoudaennauuseues
U301 coagulation uﬂnﬁhqﬁ'u‘lﬂmuqmﬂgﬁuﬂ:iwznm
- = ] YR ' '
mufiu $ LPP ffiulududiiu 4°C  dosutuds uss-20°C
Wrnsauilaaufiaidu 22%, 34% usz 32% @udiau
a «l & [
Vladwsanl 4 taluas 2%, 4% uaz 2% fudieu
' ' A o »
Nadiueefl 24 Filad INHANINAADILERIIN LPP
S o X Xa . . O S
feiouiuidinnunsiainaias 6 Aawdaufiduiiiv 4°C
. . x .
raautuds uas -20°C Taparmi Wl Bluntimaseunaly rapid
o A ‘ o
test 1Bz routine W3 ldkassnnnTeunan 4 uar 24
o . . . L .
Flusfimaldnrsudanalluuan nafiaari Wifan e
a e = d o
azmanlunUiidrussindnuwamanialunaeiiywms
Y AURRUWEIRAUILATRANNTIT plasma commercial kit 16

a 14 - a a o - -
*sinfawrulh 4 sdrineimaasiudia (naiie-
mawnnd) asemafiantiusmd aminenaodiodn
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minfoufsusiinvesiannsaonn
o3 aznAluNIIASION D Neisseria
gonorrhoeae 1ae38 Single-tube
nested PCR

- £ ar ]
HATUNT HUASZYAY

Tnnuazaed (Walisuifipusievesded9nTaouszn1s
WrRamnsaennatnasinaluninmmuie Neisseria
gonorrhoeae 13T Single-tube nested PCR (SN-PCR)
ANAIATY N. gonorrhoeae tﬂu;%au.un"r’n‘iuﬁtﬂummq
11aaT:aﬁma%ammmé’uﬁuﬁﬁwu‘lﬁgqﬁ'ﬂanThunaww:ama‘i‘ia
Tsanuaslu msdadadmlngainliugasainianiilily
mmmnﬂwmjﬁm%aiﬁ‘hu waziluaunglngivoanis
uwit%‘a'lwgum nnfuddanaftderons 1Bu urethral
uaz cervical swabs taenn iasiulae Lta:ﬁnﬁﬂﬁgn
Ufjesmanine

fnimaaae tﬁw‘haai'nmnﬁvﬁﬁ’ummﬂﬁnmﬁ
audnmulsouszlineadion 10 Tiniadoslng $ruom 86 au
Tauifiu urine uat urethral swab Vingrisdiau 49 o
cervical swab WAt self-collected vaginal swab 31NEWauIn
37 Mo nmianediwe wlunsramide N. gonorrosas
#13% SN-PCR lasl¥ primers Al 1wrzdp Cryptic plasmid
KM TATIATALTITENI1IRIRNTIY sraTaeiuduleold
primers M14W1£1L Genomic DNA 151204 Methyltransferase
gene

HAENINAADY FIFIATIA urine Uaz urethral swab 1RwaLAN
WRERUATIIN 40 7081 (81.6%) uazTautari 2 110 (4.1%) uaz
urine 7 18 1M 30032216 corvical swab waz vaginal swab
Tnswnuasaussariu 25 110 (67.6%) Taudaii 1 1o (2.7%)
use vaginal swab limunTaaTiald 11 1o maawnaTabneu
WA 9138879 urine WRE urethral swab {67 Positive et Nega-
tive predictive value 100%, 100% W& 100%, 87.5% A ud 16y
874 cervical L8t vaginal swab \WA" Positive uaz Negative
prediclive value 100%, 93.3% uax 100%, 100% anad1ay
a'gl.lﬂammna 849 urine LLAL vaginal swab 1ﬁNRm1ﬂ‘s‘m“f]hj
WANHTIRIN urethral 48% cervical swab 1apaI1u1Inle
neunuiule udr urine uss vaginal swab UaaTIN1IAII9
hj'li'fgm'i’l urethral WR: cervical swab 33vesiinIWemn
waly

. E o P “ 2
* UndAnsnTuli 4 mundninemaasiadia (nadie-
msunng) ancnafiansunnd unwiinedoiioalna
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msfAnIMstuRuYetiad
(Phagocytosis) lAgiginaeaay1i%ia
neutrophil 91l@BANI LA LAY
buffy coat
WIinT Baves

UN nIaswlszininimssuupiidudunuyly
UM s ldlasmasiii s neutrophil
£t o oa A aA o vd o
Allaumasalunviufwdelsatlwann Sefiouls Fotad
- ] v a &L a
JanUsead ivafnmnsiufiudeiag (Phagocytosis) Tat:
I3 a - . .3 ]
LUALRERYTT TUA neutrophil IIMLEBARTURIWUES buffy coat
iEmmaany MadpthnfasnsuEwuas buffy coat (3o
a6 wintrobe method) §EuMY: Candida albicans WAz Saccha-
.. ~ .o
romyces ceravisiae URIATIRID % phagocytosis 11 1 Ua: 2
oL v '3 A ¢a d o o) .
mtmmulmnaaaganﬁﬂﬂ%ﬂtﬂﬂﬂﬁnﬂnnammua Wright-
Giemsa's stain
HANTINARDI NTNaFaL MAERATURIUNLTSN 1787 incubate
i N < \ -
2 73lu3 % phagocytosis WRUTUTINNIA 1 T2l it
. o & -
fAY(p < 0.05) wminwFnwAnuiunarefiad 10 JU uaz 50
H! TUTUATINYYNAL Me. Farland No. 0.5 Wudiamiziaa,
) & L b4 - , “ - ,
incubate 1 -rﬂmm'mumﬁmmﬁnﬁuuaﬂam‘:gnwnuﬂma
PR s . -l < ' '
uuuEIAY (p < 0.05) N7 incubate Y1 2 s lushiuand
pdiidedfty wensimIlEiado w wazlFnaluwms in-
cubate 2 'B’ﬂmtﬁuawauﬁdmﬁummﬂa@ phagocytosis
uazlunImaaauann bufly coat landamauva i dnidon
. X . . a .
a0 dabad = 1:1 WUt ¢ afbicans \lia incubate
.« doa . . . e m ema A
Tuwidufie 2 lus asdunadunssvindadlauiniy
pENINLERY (p < 0.05) wivialifinadantsiuin s,
cerevisiae URRIVIAINMAREUNL C. albicans A7 incubate 2
42lu9use incubate 1 RuY 1 TalusdEmsy S. cerevisiae
Py [ e .
UONINANTIIE bufty coat vinl¥§1143% neutrophits 1u blood
4 [P i o .
smear ¥1NT4W NIATIIRLT W IMTRATILAA phagocytosis
" . v a .
Aldhouasl s duninitlfideansusin
= v oa X N v &
asd msfinmmsdufiwdafadlen neutrophil inldazaanin
oo bufty coat

- LA s e “ A a
< anAnwruilf 4 ;dvinswraimdia (nadie-
nsuwnd) amsmafiansuand aIngnan ol

15051 IaNAgIn T S8 Eveq
t =
Caraway tuulianazneulilseiviae
ThienfieSouedunieSinzvidnTuiid
Olympus AU 400

thumw wnfissgqu

. - e -
mmnmmwunwgm'lwnw nudssdadiu
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[ " § ' o a e va v = &
ﬂ’a?u“uwu?’llﬂTﬂﬂ”ﬂﬂqu“ﬂlﬂqﬂunﬂuqﬂN’]n'ﬂu
o w w . - 2 &
sahbinansoansianduusniagialdhmarnadanniu

jolw A H PELIEYR I VI - ¥ Yo
wdlalys aa uﬁﬂ']ﬂl'ﬁ%uun!]'r]ﬂ']llw@ NTIANKIATIUDY
-~ - L] . H
ﬂ‘)?lqﬂT:ﬁ-ﬁf{ﬂQZLLﬁ'ﬂUlﬁﬂUnﬁﬁﬂT"Jﬂ"lﬂﬂ"lﬂT@gﬁﬂﬂ')U“"LU']

- o . =
YiLaTsuiaInuItvad Caraway lluu1&l@]nm=nﬂ%'[ﬂ5@]%

' N

b

-

' a ¥ - o a v
Baliengnni sty laglfinTada lwld Olympus
o V" | w a r
AU 400 wIoadnanu |.:.|mfhn"rm'nmmmnmg'miﬂum 2
aad Ly g
’m'l.unqunu 100 AW WANTINARDY Wi Aedeues
mammemriasnmn s lueduniage
I - & oA W w
2 - 10 un/ea. LALBAT IR INEIDY frfasialéan
b4 A - - g LY 4 a o 4 a
nfieEnuasesiiddinidflaamiienuien  Safean
mafnminagseaImeTITiasinsagialasiienfiedon
£ aw a a w o d , & ada
wail Janwasiunmvidulds Sawuimaresdiideony
quWug, r = 0.89 Tanflsunidinuduius y = 0.7425x +
o - : o da 4 <
1.483 e y fle dnsaginfdesilaoldbhanfieiouns
] a da o ¥ - e
WAz x flp mmﬂg‘mmmﬂ:'ﬂmul-nm pranuiEm

Y] & ca - a ~ a a
+ dndnmTullfl 4 mrininomeeniude (nade-
msuwng) anzmafiansuwwng wwdnandudeodng

mMIRaMNNAUIUDTIHIUA
ar d a0~ c;d =)
ViraaiammeanNn UAIYN
=y = 1/ 2y 2y = d:; [
aen@mauae35Ivalaladinifiv Twa
Tudamdive

WITHR Uy

Oxidative stress wio anaziniuasandindu wildlu
£ o fa_ HAa s
wadriiadingg lasawineadfagluanriifauniniolu
iy . . . o o
dthelsadreg (Bu anizaive 3ania lindate
a w & e o
maatie 3aTy Huwdu damumsaataseunesrniae
- . -

iwiuagandiefiu Jeruninisdamaguusaadisavisanne
fReUn@ld mInTviaszduresannaipanendiadiu
29T eEued Junsasiadiaszduuas malondialdehyde

R o o -
(MDA) fiinTulu plasma daflunisasisiandonus:

' ' Wy . . 4 -
liisansnteE e oxidative stress tuutaniTagiala
gou39laTn1sWan3s flow cytometry nialwa'lwlofind
& a a . , = ' J’\l wa
AuwnlBlumIaTiviaszey oxidative stress Aianansoyab et
szouirain iThamadpiiala nvesI9daIzau oxidative stress
o - = ] ¥ - -]
1ullﬂﬂmﬂﬂ'ﬁu(ﬂﬂw*‘j VW LALRAALAY (erythrocytes)
Waiianum (leukocytes) Waz dnifan (thrombocytes}
4 a @ oA e ' [ 1 oo

grursod ldlasnifenfmifia@endinaindis 2,7
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dichlorofiucrescin diacetate (DCFH-DA) Saeanrneiu phos-
pholipids bilayer 184 cell membrane 131 ilanelwiyadle
Lﬁaamnﬁqmauﬁnﬂu bipolar substances Lfsmiﬂﬂagm vl
wad gneandy esterase 18 DCFH fillanaz oxidative stress
ﬁﬁ reactive oxygen species (ROS) \Tw HEO2 win 02'
fiasiiauiiten oxidation ynWle DCF FaiFasuasdmden
FanTnaTIvIRldaan flow cytometry % flow cytometry fie
waflamraaiussianmuiidunzrossad fitdlne
duumBGoadmrudusnased lwnmasosinaadldidiu
'j'u.ﬁﬂl.ﬁaﬂﬁgnm:oj'uﬁw H,0, and PMA (stimulated biood
cells) 9% LanwAaMIBIUAI (% cell positive) wazA TN
poIusHmean fluorescence intensity, MFI) gon'ﬁ‘uﬁmﬁﬂﬂﬁ
Tsfl6innszau (unstimulated blood cells) uazlun1maanaii e
wWisuiiumssia Ros lwsadiliadeauaingudaa fnadail
puUné (n=10), LAnuINARAN (n=6), tjﬂ’wmmﬁ'ﬂ (n=2) Ut
fihomdadilio (p=10) wuiludihemdadide datarsey
ROS 1ugranulocyte WRERBCs &) % cell positive Laz MFI geﬂqa
gumiarseu ROS lunfadnawuind % cell positive 4az
MFI gaﬁqm’lwﬁnmnﬂaaﬂ uaalKAuITS flow cytometry
susnldieszeu ROS Ludafoavasdihelndn g 1diu
aenad

C infnsTudn 4 sndrinomeasiudae (nefie-

mruwng) ancinpiiamwangd v inedmBoalnl

mamssnhmdudagdiuumadmiumsia

Thrombin time

- ¢
HWINNY IHHAWY

musdeuin g dapflEimiunmyda thrombin time
(T sumursoeisulfiadldluwiasljianslaslides
FidaandnaTzing  sstunineiusn  thrombin
Wiosfanflunisaalfinpuoadosfianldsunis
T8t lddn A HBnae3 o thrombin 3710 fresh frozen
plasma Ms3frsanaznaulusdulu plasma e acetone
Wiale thrombin udSaih I lwukslae Iyophilization

witdlutuneusdgysasmanaioy thrombin Aams
Wwonian fibrin ALieTWREINNNITEHY 0.25 M. CaCl, Tazasdas
wonLen fibrin aonl¥nuaiiiasandam fibrin aifudgaduie
thrombin aan 1y ¥lvSumues thrombin 'ﬁaglumm:ma
urssnsrmasnnetonlaliwindu é’atfuﬁaﬁnnﬂs:rgnsﬁ%’lmi
Tunisuen fibrin asenlagmaiienasunsannisduaziien
fibrin BENIINEIRLE AR lauwuintSuim thrombin

A v o & d = . - v oma A
ﬂvlﬂLWUﬁ“QuﬂLﬂUUnun"l‘:lﬂ’ﬂuﬂ'Jﬂ']ﬁ”‘n waziadan
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. . = -
thrombin H4 (lyophilized thrombin) wdouldumarauny
plasma vasnuUnd 30 70 TasuBoufisustsing thrombin

& a - . o = '
wifiwioulaedfinouas thrombin mafiiaToulaedilm
. ' . . A . '
wuinl¥Fan thrombin time {p = 0.000) AeINwDE
[ . d a a w .
Ay (p < 0.05) lan thrombin wafaTouludFusnlvem
TT Indifeariusnniewinl yophilized (p = 0.459) &% throm-
. d a -l . ' an - L. |
bin sfieiuulasiBlminuimaaen yophilized udafen

R d ,
activity Q‘wuamﬁuﬂﬁ’lﬂm {p < 0.05) Andiaidy thrombin
aalu/lu plasma az1fien7 clot iuf Limaunsosuias1é3edng
= v o . o ‘ = 'y
$ims dilute Wegludansuiinamanziauiiasi lunaasy
L . . o wa .~
uanTINRGINU thrombin ssfiedenladnrunedauiya
o o @ v .
viulgmngdl -20 ¢ 1¥lRathaten 60 u
-~ Y oo - - & A a
* dnfnwullf 4 e drinomaedude (nadia-
mMIuwwng) ansmafansuwng winedodoelng

HAYRIMSARANINUG AL AT
uﬂn‘lﬁ’u%qnéiﬂﬂ?ﬁ Column
Chromatography m'amsé’vflv’qmim?ﬁy
‘Uf:)\u#ﬂ Mycobacteria

=i LY ar 4
sz Aadlydnwal

lum'sﬁnwm%aﬁ‘lﬁﬁ')n'r:ﬁnmﬁaqn%'lum'xil’utﬂn'ls
Lﬂ?tymml.%a Mycobacteria FBRIENATINLANUAZII&ARIN
nazifiny TaUu.t'fm:gnaﬁ'ﬂﬁqmfﬁ":’ﬂuu.ﬂ:ﬁﬂﬁlﬂumﬁ'm
malin spray dry smnszifisussgnanasin 95% ethanol
mmﬁ'ﬂﬁmma:gnuun'lﬁ'u"‘saﬂﬁia‘lﬂﬂ"z pndiA column chro-
matography @3 safauaazle 5 fractions fwnTzifipnasle
3 fractions u#iar fraction maamtaﬁﬂﬁmawﬂm:gnﬁm
NARBUWIAT MIC dipide Mycobacterium tuberculosis H_Rv,
Mycobacterium tubercuiosis H_Ra, Mycobacterium tubercu-
losis MDR &ar Mycobacterium avium ATCC 25291
lanldwdnnit colourimetric §2881% MTT ([3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide])
HANINARBIWLTETRTALEN fraction 71 4 azeangniluns
ﬂ‘uzfqmm‘%mwmx%n‘leﬁﬁqa fi fiFn MIC sinifia Mycobac-
terium tuberculcsis H_ Rv. Mycobacterium tuberculosis H, Ra,
Mycobacterium tuberculosis MDR uw&s Mycobacterium avium
ATCC 25291 iYL 0.156, 0315, 5 uas 2.5 mg/ml usTaY
fmiumIsiansmfisudioussnasadesldanainfioangn?
fFutalid feudinevsaianandfioy fraction # 1 szasnqvid
1§ fraction 8w« finy Aa fidn MIC sieida Mycobacterium
tuberculosis H_Rv, Mycobacterium tuberculosis H, _Ra, My-

cobacterium tuberculosis MDR W&: Mycobacterium  avium
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ATCC 25291 iinfiu 15, 15, 7.5 uaz 15 mg/ml audau

* AndAnwoulf 4 ;ivinemaaninda (nedie-
mMIunng) assnailamsunng uwinendudaslna

MIANINIINVRY HLA-DQAL1
alleleslunugoa Ins3s
Polymerase chain reaction-sequence
specific oligonucleotide
(PCR- SSO) probe hybridization

AN Fudand

Human Leukocyte Antigen (HLA} Yaiilu Major Histo-
compatibility Complex (MHC) Gene fi#1fnlunu
ua:i’mﬂmnﬁénﬁ'zy%mﬁm'ﬁmﬁ’m:uuqﬁﬁuﬁ'mmhamn
Tan HLA uanditaurwuansaalasfiuidnnunsnmae
luudazynna uazdinanszan U@T:maaﬁuﬁﬁﬂ’nmwnﬁ'mgwmn
Tuudandamdmalan Tumefinud dunsiinsnaaians
HLA-DQA1 alieles Iuﬂuuaaﬁmﬁuag'lumﬂmﬁwaa
Uizmﬂ'lmeumm:ﬁ'ow?mmwgu Wadruau 77 T leeds
PCR-SSO probe hybridization HLA-DQA1alleles fiwuannilge
fia HLA-DQA1°01 (44.8%) 389831778 HLA-DQA1°03 (24.7%),
HLA-DQA1"0102 (20.8%), HLA-DQA1*05(14.9%), HLA-
DQA1*0601 {9.7%), HLA-DQA1"0201{4.5%)} uaz HLA-
DQAT*0401(1.3%) Li’iaﬂwnsjuﬂuuaqlﬂtﬂ%nutﬁﬂuﬁumjm
aulnonimniie Wuin DQAI°0T un: DQA1%0102
flawuandniuetnlidedmey ((*=6.07, P=0.0137 uaz
X=4.24, P=0.0394 @0E1AL) URZHINLGY DQAT*CGI
feuusndnnnnduawdsdwiodaiivdy (32=5.32,
P=0.0211) fBLTu% Hotiu %qmu’linmﬁnyamé'}i{m‘lﬂu
nsfinwussiwlslomilunan g du ey AnanyeDinm
nﬁﬁmﬁanﬁm:&ﬁaﬂgnmuiﬁﬁmj’ﬂ'm wazdanuluds
AMUTUAUTTEI HLA wendiawiulinds g lunguaunas

as E a4 n a COrY a
* dnAnmTuln 4 @i inemaniinda (naiie-
miuwnd) aninafianisuwnd swinmdmdodng

msnambeue A ulnaydu
Tama#ln drwFuliluam
5HIN3I00A

a1 Anti-human globulin (polyspecifics) gn‘l'fﬂwn’l\l
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venifianspiifunuinenddn lasiawznumnainian
innile Direct anti globulin test gnﬁ'lmm'wl.ﬁawmauﬁuaﬁ
ffutudiadaauadluinenme 16un Hemolytic disease of the
newbarn (HDN), Autcimmunes hemolytic anemia (AIHA),
Hemolytic fransfusion reaction (HTR) InAiis Indirect anti globu-
lin test 15lun1t@s19m1 Alloantibodies mmgﬂwﬁiu rudiauas
Tunaaanaass inafiarasasldvne Anti-human globutin
(polyspecifics) ‘fmﬂs:nauﬁau anti-human globulin Wwaz Anti-
complement AMEiNARANTILHNETAIMURINITORIENER
heludnwe Rabbit polyclonal antibody #Is WU Hu-
man globulin U8z Human complement 1@ Anti-human globu-
lin gnuaﬂIﬂunﬁiﬁﬂ human immunoglobulin #iK1Wwn13
ﬁﬁlﬁu‘iqn%uﬁma:ﬂﬂammwﬁumz‘um Antibody
Andiunszdralazinafia Direct ELISA §7% Anti-human
complement gnNﬁ@‘iTﬂﬂ n3tf Zymozan m:ejulﬁlﬁﬂ Comple-
ment activation lufiiuw AB wanfaidudadeauasnsionts
Coated fiavh Complement coated RBC Waansssnafiaziia
mMiaiueuduafdn Complement f149) $u mIiamenny
Huwzunsueudivedvhldlesgnisdungauos Complemented
coated cell Potyclonal antibody #ﬂﬁaagnﬁﬂuﬂﬁﬂﬁ'
Lﬁqné@ﬁ mnafin Salting out Taunn314 Saturated ammonium
sulfate, \nafia dialysis, iRuATUITNTH au Heterophile
antibady gnﬁﬁ’ﬂIﬂumﬂﬁﬂ Adsorption technique
AT UL s Anti-human globulin WA anti-human comple-
ment nasmmihannanludamau 1:4 fn 3.62 uar 0.9 my/
ml anahay mIdnmganealiuszauinmzaes
Anti-human globulin reagent polyspecifics Yinlael4@Tuvas
duinalafia 300 Tulunsaae indirect anti globulin test
wazlf clotted blood uajtle 43 $181wMIATI9 Direct anti
globulin test Lﬂ"iﬂmﬁuunﬂﬁnnY‘l"mmmﬂﬂﬂrTU Commercial
AHG reagent lagsnadifainmsaanafinl¥usfia (p>0.05,
r=0.92p1suenfainomassunas lifinuenai

w & ] - - ~ - A
* dnfine i 4 edrdneneaasiadie (nadie-
nuwned) nainafianiunnd sineanigoslwi

manRensfniiovesiacnsone kome
TuMSATIVN D Chlamydia
trachomatis 1ne38 Single-tube
nested PCR

w - A
VU IHATAY

- £ A

aqUszad tRpnFouifisumaiufsnmiaue: oleve
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frRean9anetuaswnlunInTan s ¢ trachomatis
lae3% Single-tube nested PGR (SN-PCR)

ARAVATY C. trachomatis Lﬂuuunﬁﬁﬂﬁtﬂummqmm
ImEﬁﬂrfamaLwﬁé‘uﬁuz?ﬁwuiﬁgaﬁ'ﬂantﬂmm«n:aEha‘iia
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A 10 U 57 T ey urine war urethral swab
MNHTIIIWIN 26 T cervical AT self collected vaginal
swab IngnGiduan 31 1o dinsadeddue iy
asannganaTuidusau3s SN-PCR Tapld primers
fruwzea Cryptic plasmid wanTaftaudiEnindiinTe
azavaniudulanls pimer #$wziU Genomic DNA U319
Major outer membrane protein (MOMP) gene

HANITNAREY  FIHIATIA urine WAS urethral swab 1WHALAN
UBZAUATINU 20 318 (76.9%)uazTauty 4 118 (15.4%) WAL
urine 2 T RINTONTIV L cervical swab WAz vaginal swab
IANALINURERUATIN 14 T8 (45.2%) TAUSI 2 TIb Uae vagi-
nal swab aimun10837316 15 118 wasIneIRiuduwu
#0L9 urine KAY urethral swab 3 positive sz negative
predictive value 77.8%,100% waz 100%,100% A1udday &4
cervical LR vaginal swablWsin positive WRE negative predic-
tive value 87.5%,100% Wae 100%,100% @ 381AY
anlwamnasas  Urine 1¥nantemafiliuandneen
urethral swab lasaanialineunuiuld us vaginal swab
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Hematological and Molecular Pictures of
Mild Form of Thai Hb E /b-thalassemia ;
A Preliminary Characterization

A o =
A¥TING NUA

Toguezaon Wefnmansoemalsfedinmussiliivlusedy
[utaqaﬁ.ﬁmﬁmﬁuaﬁnﬁmﬂmﬁﬁnﬁ‘lﬁ;ﬂu';wmrjﬂ'm HbE/
B-thalassemia 713 InudTwIn 2 av
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Liweldsumilifesindan leomsfinwdssnavdonis
mﬂmﬂmﬁnﬂummyﬂﬁ (CBC) mseTaariauszdInm
#lulnadin (Hb typing) sfiasmILRa M F-cell Lazn1T933am)
(t-thalassemia 1 e SEA type lat3T Gap-PCR
uansans lueraunad 1 n&n"l‘:mﬂﬂﬁmfmﬁaﬂﬁugmf
(CBC) wuingihuiinmz thalassemia intermedia Tuwmsfine
wiuRzizamaiinTz microcytosis N1IATIITROLRTII UL
#lulnadi (Hb typing) wuieitlaeuflu HOE/B-thalassemia fif
Hb F higa (F=22.1%) wailu P-thalassemia trait wiuaz
fasmendiu Ho E trait udusilsedy HOE dh (E=19%) &the
758U F-cell dninfianTasdiu Wauazuslf1sdy F cell gasn
Woarpil Fcell Und dauluasauadaft 2 ananvieriaiy
dindeaasyniwuingdilodu thalassemia intermedia 11 uniu
wWawaskaImes A3z microcytosis 8anuui hypochromic mi-
crocytic red blood cells nMInsesiiauazFanmdlulnaiiugHb
typing) WuIEtsiils HbE/B-thalassemia 7§l Hb F
ligautuiu (F=20.9%) wWaillu Hb E trait, wiiiflu 3-thalas-
semia trait AN Hb A, ay;'lwﬁ';e grey zone (4.8%)
gutasraduund U3uam F-cell lugﬂa pinivfinTsesiiu
Wouszui i F-cell g4 #ruilodTod F-celt Und nnseyram
2-thalassemia 1 Tiia SEA type 1isaasnsaunialinuany
AeUnfriedindng

aquamadnm dnwacaniflipusnesdihe Bhalas-
semialHb E disease 39011 2 nsaun i mdunaininmid
mild form of B-thal mutation ¥3a N33 Qt-thalassemia
eduin wrzanssArtastumaiiuiiinanaseau F cells
ﬁgeijru Fazdnsfnwatsandoadaly

A L o a  a o o Py
*unAnTwla 4 st anemanTumee (naie-

mawwnd) anzmaiianwwng wwinidudodwl

mmqnmmmsﬁm#a Toxoplasma gondii

tudthevaInefilulsamiamiunars
Y (Uveitis)

Fudand 2adygen

Tsﬂnﬁagnm'ﬁv’unmaﬁnmw?a Uveitis LAgLaTN
WRIUE N ﬂmﬁmnm:ﬁm‘fﬂ Toxoplasma gondii Failu
opportunistic parasite  apluanigowdndnerwii uveitis
Jusungiragveslsaausae wazwudr T. gondil «lu
SUNAUBY posterior uveitis fd 30-50% lulszinanziuan
HitlmtrsnanedThinummnenuandau driunsfnm
ﬂiv'qt{%mﬂun'rséwnqunm BINIATIINULEURALDRHD T.
gondii lu;jﬂm'ma'lnuﬁﬁm'a: uveitis Ax1SUNMIATI3 M ABAN
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Tsnalsanenuaumimouandodlwe lopldvimmnam
Toxoplasma IgG antibodies dapnaiia ELISA (Dade Behring,
Germany)luwaanvaagiae uveitis Fouaasarn1Tnenaiin
F1uam 50 e (e uveitis Lta:ﬁgﬁﬁuﬁuunwimtﬁmmn
fvioratle? (uveltis/HIV) $1wam 100 1o puifisudy
nguawln@ $1uau 100 Mg wanIAnEINLIIEATINTg
ATI9WL Toxoplasma IgG antibodies Iunq'wgﬂ'm uveitis, uvei-
tisfHIV WAZAWUNE 1AL 26.0%, 19.0% Wax 15.0% RILA1aU
wan'ﬁuﬁuuLﬁUudmﬂﬁﬂﬁmmtauﬁuammma:na;nwmﬂu
34.2, 33.5 uaz 57.1 IUmL mudey Wenbouifinudenns
m’mwuuauﬁuaﬁluns_imjﬁ’w uveitistHIV Afnaueniang
ﬁunq‘uﬁ' DINTINIRIUGT WUAINTNDBINITATITWLY
wauduadiiin 21.4 % ury 13.3% mudrey 1o liwuaaty
uwane1saiIdhpdnyniaifivoddaTINIIATIANY
wauAuafsznitanduduavuazaulnd penalsfiaw
n1fnwiinda T. gondii Winsunavaslin uveitis
lusulnoundeofivdls Saflaudndudasfnudald
Tagsnasasaalugizoy MEBRAIBINITITUIUNNA U
Tappnalfinafianisasianifiedanuefaroudafian
wamafinfutslum iy

< Anfinmaudi 4 ;adTinemsaniude (nade-

nswwnd) anmafiemsuwnd anvinendudodni

ApE I IMITHUGIHE NS
a A
INZRuTe

7009 AYIBITHA

- - . & &
maaTguamiiielfinazidsadomaunu
Sabouraud dextrose agar (SDA) AL FIWHFNVY water agar
PINEITU mu-ws’nwmau wazgs/lianaamuusudnai
Saramburwig 50% u ﬂ:-qﬂ'lnaﬂﬂmﬂumuﬂ 5% FA130
- & & il 5 P YR "
Twzidsatanldalvowalnlailindifosiudenisiguy
& , , Pl i
soa lanlelaflupa®e Candida albicans #i 48 waluadl
. - A : A
anmusnay wuningefiadguu SDA  ®wGe Penicillium
sp. WAE Microsporum gypseum DANBIEUAE  TWRYBILalad
v v & d a ' \ P
InsifsanuiBe M yum SDA udaumuwinuaalalaiiin
) . o .
Microsporum gypseum wanniiTeuu SDA lndan
T -~ : b - ’
anumuima'umlﬁanmu‘lmang:'[nﬁluﬂw:w:wwm*\
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. C x -
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Microsporum gypseum WU amuninaihs macroconidia
Gudt 5 @ nufenduun soa (wi 10
n'm‘iemv?raﬁ'mnﬁmmﬁm:wﬁmﬂ:-qﬂ‘lriaﬁ’mluwater agar
wianﬁu‘hiﬂnmiaqnmmvmmmmﬁam WAZATATINARADY
Eaﬁﬂmﬁgnm"l SDA Datfszanm 3 1
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a3buEdIN 03y ve e MRSA
e:. v & =y LY |
Nar1alauyousnfluiadnlela-1an
N7-10 #as A9-4
c‘ 3 =, 24
fuanlaamnaulunmamiievestlszmalng

YRR 1
AIIHH NOITIIU

namasaLfusuNanIELELEa Methicillin-resistant
Staphylococcus aureus (MRSA) Ia LIL% auandlulisdniuin
9 isolates AfARanuITINAIRNWIiaunt laude
upadludp-gnlalaas N7-10 (N7-10) %aag"lumiuﬁﬁuéfa
Yfﬂl%ﬂ MRSA ua: Methicillin-susceplible Staphylococcus
aureus (MSSA) Sansodusimaaiyueada MRSA W inhi-
bition zone vwalwgifige (26 mm.) uwazFauendlulodn
lalowme A94 (A9-4) "Eaaglunéuﬁﬁuﬁumwm% MRSA
wuin ¥ inhibition zone -um@ﬂmgﬁq@ (24 mm.) Jariuza
N7-10 wdnswianzfmunsanlumsiumaljiaue
'lumm'u'ﬁrzm%a 2 7iiq fib Glucose soybean medium (GSM)
LY Antibiotic production media (APM) ﬁqm‘ﬁgﬁ 28°C, 30°C
uaz 37°C wuidaBusfumIlfEmsfudomauaiguasde
MRsA luiufl 5 ua:ﬁwa'\ﬁmnﬁgalu’a’uﬁ 7 (inhibition zone
w14 mm.) WamnziFesluawns APM ?iqm'nqﬁ 28°C
wmbApadeunarialeslFamiada Ethyl acetate saidnada
ludendu 1:1 Sanumanzauunnniiniildaiana hexane
MIny9 0 zdd3F Thin layer chromatography (TLC)
WUIEIEzaN e ethyd acetate : hexane (6:4) LRzEIREaNE ethyl
acetate : hexane : methanol (7:2:1) mansousnamIazans el
2 39 usiflaamasauniseengnisudsmaeigraate
MRSA #105% bicautography wuinlaiiAie inhibition zone
ATEumbIEnT 2 3@ ueirfia inhibition zone @TIFIUML
WoRET SnkmIREAeldeadTliimunzrudeMILenas
pengnaTiiail wonanddimuneuiInananunseh
musnde MRSA Taoide A4 laidpslluominnes
APM figomail 26°C 1ddauaiu 3 uasasldinniigeluiud
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Frsniazwihivey sz inRNaR TIMLTHA Wi Es-
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ﬁ‘ﬁmwg‘mmnniﬁ wadvutavoalalatliuandain
inmIfnw Fawuininsii T ssunaurinesues
pIM1IMAaey WilnadagmaiwyaiaimiTusiatinle
waneInfianuin mm-mﬂamﬁﬂmﬁm@uﬁgnnimszmm
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AINENVBINIAAIT® Leptospira Az
Treponema pallidum
TudilerInefiiulsaniamdunas
oNIETY (Uveitis)

gmimi Tyadhmn

. & a - o o
Tsnriamaunanadniay (uveitis) Lﬂummqmmy

d. - a & a &
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tospira WRE Treponama pallidum mwun'\‘mm-ﬁauhgﬂm

VR > Sl o rs
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pallidum Wugilan uveitis TutlszinainSafiszlomidens
Fhaduln 3msfAnmvinlasaramuenuadsada tep-
tospira war T. pallidum 'luwmmrmmcjihu 2 ngu
wonidugiliolan uveitis $1u9u 50 g Jihnlsn wveitis
imﬁum’a:qﬁﬁuﬁwnwiaomnm‘:am%amﬂafi Fiwau 100
1 fanfunsareiindiniient lsawemnsuwiTTues
Fealml Wisufsuiuaudng $uam 100 7o mIasam
wewdvadsraite leptospira 15375 Indirect immunoflucrescence
assay (IFA) lumsnrradansaandessiu usrasiaindulands
Microscopic agglutination test (MAT) 'ﬁl‘fk%ﬂ leptospira
ATFIRIIMIN 24 serovars nTETIRLENAURRaTe T,
pafiidum \iaa32% BIOLINE Syphilis 3.0 uaz3% ELISA (ICE*
Syphilis) KaM AN MULENFLBSREITS leptospira lmjﬁ'w
uveitis 2% looliwumsaada leptospira lugﬂ’au uveitis
huﬁ'um’azqijfjuﬁ'uunwﬁmmnnwﬁm%aLaﬁ'la"’aun:ﬂuﬂnﬁ
NaMIATIINLeWALedRads T pallidum wumdadailly
e uveitis 4% lugithe wveitis S fuNEpiduiuUNNIDs
nmifeiaiarlad 13% %aﬁmwqunmmm:ﬁm"ga T.
palfidum wu:‘ngqndwnuﬂnﬁ%ﬂﬂwumié’m%mm:ﬁﬂ’;n uvei-
tis AgAduruing (%) eensfidbddynada (p<0.05)
uRzHANIINANLERIMTRALTD T, palfidum 'lmj'ﬂ'zﬂ uveitis
imﬁunm{pﬁﬁjm‘ﬁmmﬁmmﬂnnﬁm%mﬂﬁmsjuﬁmmms
retinitis 1w 17.1% ua:'luns‘iuﬁmn'rsmmtﬂu 3.3%
awSsufieudnnnisdadie teplospira WRE T. paflicum
wudﬂuﬁﬂ’m uveitis 13 2 na"uﬂé'mwmsﬁm%a 7. pallidum
ganin leptospira LLR:WUE‘l'ﬂﬂﬂﬁaﬂL%ﬂQ‘Nn'J"mu'lJnﬁmhdLﬁu
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Solid phase red cell adherence (SPRCA) (Huwmafinfifinnula
waziioulfludsayjiRns avfiumsinizngawes indicator cells
tﬁaﬁuauﬁuaﬁwiamﬁmﬁam'lw’i"fmsﬂ’:r_maz'luama:ﬁﬁ anti-
human 1gG pnlsimamafiadinaivadenfadoald
infaifeaauyIok (intact platelet) Sadfimugasinlunis
UpTanusrzriafidaiadounfadanlng wonanilds
FmmueviushdanRaRaalumIrTandaes uwwanindin
Q"‘Jé’u‘a’mﬁuwﬁmé‘ﬂuﬂmmﬂﬁﬂﬁanEi’nIﬂunﬂ:LnﬁﬂumﬁﬂTmumJ
Fendniioarann (platelet lysate) Lﬁaﬂﬁmwajomﬁlum:
m"}nuLnﬁ@\?aaﬂﬂuymim:rmsjhﬂuﬁmlﬁmuﬁuaﬁsiamﬁﬂtﬁaﬂ
usliEmsRenutssiilumInmansasuenduahdainiadaal
wiananssfunnimiadafelinunssugnivaanatia
sanasil

Jagilszaed tRadasdasiimieTanaudusddainiaion
Fumaiin SPRCA uarwigudmitizeaniaiueniued
daundedealundnsnTrannnimitiagy

$5n1smARey eInmnAaiansany (Platelet lysate) laald
infadonitudurssnutndnylafialadiuiu 4 Molagld
1%NP-40 uaztwwipadasamuii 9 LAUFMUUUATAIAY
Wutunnaltsiin miufnmanazfivanzanes platelet
lysate, human anti-D §w3Ui@3on indicator cells WAZAIY
i ufiomans aupas rabbit anti-human 1gG RazlviAans
Ln'\:ﬂi‘imm‘l indicator cells lauinRauiwandan platelet lysate
fanudidudieg duastunwansiia U plate Yianas 50
Hliwell incubate Trafiulugiiiu 4 °C 37N block Fa1 5%
BSA-PBS Wi 1 12luaft 37 °C @ anti-HLA antibodies
TwSuanvinduussidjazoiuw 1 dalusfl 37 °c
ATLIAELOURLaFE T ARAILERY indicator cell awsan
anti-human 1gG audeuNKA nniuisnandpans
1000g Wi 2 wfi FynanTnEnduwe’ indicator cells
o lamasfmnzmndahinfinnludatnedumgeonrat
N wiings uataTIviududatinaiin platelet suspension
immunofluorescent technique (PSIFT)

WANIINARDY anITTRzauE I nTuInadia SPRCA
Faautlas Ao Waukenduiiiundaifanaaonudndu s
11g/100pLiwel 14 Anti-human 1gG Az TuTw 1:5000 uasls
sensitized cell AWUFAToN 1+ lummaraudaedt indirect
antiglobulin test (anti-D tgG 1:32) MpnImarauludzatng
IWHAUIN 57 3INFEE19ATIANAIUIG6 G881 HANTS
arebudiudan inatia PSIFT Tduaauriovus
apluaniinanay PnmsEnwEuInaauladitnisnasouy
sPreA lasnzfwunzsy WWuauanda positive control
mIaTIanIsueufuaddeinimianlungdsassiinnni
wilsafonuitlinauan fous: 28 F3udsndnlvuany
Tunrasedamnefin PSIFT uaaslifuinnadia SPRCA
faulanmaiie PSIFT uassutnaaulsald ilumseon
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wavedlnlnaune platelet aggregation

uny platelet adhesion

saums Wuiiule

umir Tapiuldiimatuenlelaswnzgndlfizlont
wanodu Tapawemadumnsusndfinaulefie matuo
TaleswauEadwizaanusauns (wound dressing) Fuay
dlduraukanindaiu wazeanmintanunadn famn
1alarudsinsfinadamsvinauaadniaiaa
i’mqﬂs:aaﬁ Wannwueueslalaenuda platelet aggrega-
tion Tanld38anaguinle whote blood uaziRefinmxayas
lalamusia platelet adhesion

33n1neans Mn1InaseL platelet aggregation lag3t
aspufUmaiawingdmam 7 Nednedas platelet
aggregometer leanaaou platelet aggregation %dhf whole
blood fusHagRMULNGdMIN 5 Tadsmifihunareufio
Talamunududu 0.125, 0.25, 0.50uaz 1.0 mg/miaasay
LasvnIINaany platelet adhesion nuaaatAKUNAI I
5 Tapld glass bead Tundnudaslalamuuazlsiinfoy
1nlao s W platelet concentrate TnaruudaTiainFunm
ingadaatouuazwiinmarouiudn % platelet adhesion
W Foufiouwns

HANT1TNARBY WUin platelet aggregation Iﬂu"‘l%&l’lﬂ:g’m
Tael? Platelet rich plasma AUATREHEMIU 7 T8 Wil
‘1ﬂImﬂw°mmmnTwﬁuﬁﬁ'tmﬁnmhjﬁNnn::ﬁi’ulﬁmﬁm‘mﬂ
Lm:nijuﬁmﬁmtﬁﬂutﬁuuﬁ‘u ristocetin Ba18iilw positive con-
trol HANTINARAY platelet aggregation laelt whole blood
mﬂﬁ]@ﬁ'num:mnm:nq’waema"mﬁasmn blood smear
ngatnadiuan 5 e Wi lalasudnamldifens
innzngupuniafionld wandrafiuluud azdrabnalas
alamuflerududu 0.125, 0.25, 0.50 uAz1.0 mg/mi e
% aggregation @i fin meantSD = 27.96124.8,16:13.94,
8.19+3.84, 5.9711.92 1@ 1AL LASNANTINASY platelet
adhesion W31 platelet concentrate Alvariu glass bead
sinfundoulalamulien % platelet adhesion innniniiaf
Yundnulelagiw (meand SD =33.26+9.31 uax 17.9317.08
AudPL)




Bull Chiang Mai Assoc Med Sci

agluanimaans nlssunnanaduduliinsdonts
n1:9:fu platelet aggregration Lﬁanaaauﬁw PRP&
uwdEaNIRNIEM platelet aggregation 1% whole blood 16
Frnzdenuwandnanutuudas sample uazlnlomiindauun
glass bead munsarhlRifiemnnzAsvaaniaioals
+ dnfnmauid 4 ;edrinomsasiudie (nedie-
mIuwng} amsimaiiansuwnd arinandodoslee

matsefvginsesiane vl
sinbsenda

figed uaulve

- U - o o A , daa
myinwdilefisnmbena Sagwaneds wafitd
4 o - - a - o - a
nrmwilefiitezdnianlumiine fa msshedenias
a a 1Y
fanalviit Taswdnmsviamransdas axlfuaaadinii
lunrsfsubnnizgndundidiuaa (Cervical spine) iRean
WIINATILIYBINIBUTBINTEAN( cervical disc ) LAz Tadavin
. o L4 2 -4 ~ X e
{ Facet joint } &3 sansnasaiezinwinlunnids Bnvads
(7] L% -y 0 L J el
savintnualdiniadnitiugaeg 18 Mmldliawazean
-~ B - a a o Fa
Uneany uwdlsdegdwndsslinvfiailiinniuwenin ues
* P s - & &
dosindnndslssma dauludwnguavasnsfine
L | - K a
luafsiuAoUszdnfiniasfonalni laoliiagussasd 2
x a o« o 4 4 a & -
Uaziau fio tsmiauimil bl ssdus ussdmdivuamsdam
o - as a
voaaToamann Wi Iiflwllaansnmedinins duidu
o a a ¢ A4 & o ' 4
fisay tRasEAuinTosfona IWiASigan W wimaUswdn
o ' " ad . &
HAaRIANWINLGY wWwipsfiaitumuisoiauldlen
ot \ - - L .
fursddleraua 2-20 Alanty aaelunrssnutlefa 1- 99
a E o & o a & w ' -
wift ansfadaluTunsnriaiunafefng waskoud o
z ' [ | - -l Y PR
utas 9 18 inTesdenemlszdngivant THautzanmlums
A o Py
FFINIEW 8,062 Un udadlsfmumsAnsvinimsdsndu
' 2 Y rd ENe v ol e
parameter #19 9 ldmuTantsradfiaalTuddalildian
oo e o o < P kY El
nanadliniudayanssde asnnduiiomsiiaaias
o o . v a [ P g » A
duunficunsavhewld el fiduioysdasdulumsnm
o F g wam - a & - o A
wanuaslUssinEnmgedu S3ddnuaiiaisw
Wiaanin il lumendfin uasefaiRanswadindeely
. Loyl - o -
uninwmuii 4 awiTinenmaasiude (Monn-
Thde) Ansmadianiuwng swinedodaslni

1 ' d'l = a 4 A 9/
MITNLYROVRNMIIULIIVLNDGIG AR I8
Hand Dynamometer YBINT04
Power Lab

o o - <
finfina gunilschvg

- T Aol o FAd a s oA oa
m’ﬂﬂmﬂ’iw’?ﬂqﬂwﬂqﬂlwﬂﬁnﬂ"ﬂ?’]”u’“'ﬁﬂnﬂ'ﬁﬂﬂ

166

Vol. 39, No.2 May 2086

mriassiiuilagsgadan Hand dynamometer U330 Power
Lab tuwey 26 mmqmﬁu 207 + 1.2 U fmameasy
u.nﬁuﬁagoqaﬁwmsﬁuﬁwﬁuﬁuutﬁuuﬁ'm:whmm 6
Fwifiuar 10 Fwift wensinwwuheussbullogegeus:
L’:mﬁtﬁﬂuwﬁuﬁaqaqﬂhiﬁﬂﬂuLmnﬂ'nﬁum'hmﬁﬁuﬁ'n'lﬁu"
6 3wl uaz 10 Fwifl uaswsmIaseumIdnwlLEeta
11aamu'nﬁuﬁagaqﬂi'ﬂagﬂm:ﬁuqa Mmmesay 6 Swin
(ICC = 0.78) Warn1In@may 10 3w fl (ICC = 0.81)
nHaraImsAan T s Esuwamlun sl sndiu
Fnmwn ua:ﬁuvjammmwn’l:ﬁ'\mwaaﬁa'lugﬂ':u'lﬁﬁ
YszBmEniadule

T ] & o ad s - oo
* dnAnruiih 4 s Tinomaaimda (monw-
Tia) ancmeaiiansuwng iminesuBoalng

wams I nuNeniumMstihaiumaihanid
Twdinviniaey Yudszandnui 6
TsuSaunniiasoyaasal dunatiiod
SRVPLICHR Y

nem3s guuay

- & X o - a .
nafnmeTelliianlszasdiRonFoufisunng
A "~ a a ' ' ™ I
mmnum‘n‘]mnum:ﬂ’mwm‘s:munaums‘l%mwg
waslia i ua:mmﬁawé’amﬂﬁ’mwf lungusdn
o ol L4 & by - | ¥
wniFun Tudszonfinnii 6 '[‘m‘mummmngﬁmm
dunaflad Sswindosing ﬁ'ln'l'sﬁ'm'e’mnlaun'mfml'nf'?uu
. " " L R | - ar ~
nammuJunzgun'lmumwzmmnum:ﬂamu.msﬂdwnm
a I o = D ol v 3 o
u.ﬁ:nmnauwv.auJu.nquﬂ'lﬂmﬂ'nugnaﬂn-uu-mw
. A oY s 2
HANTIANWINLIN ﬂ:uuumaun'lmmm'mﬂaaummg
ni o = - . o d [
mmnumsﬂaanumnhﬂmﬂunqmﬂnﬂiﬂmmwgmmnu
u - & & a \ o ' a
mslpsnumathenasmy 3 aRdanuuendanuadgtelii
fANaDd (F = 143.77, p<0.001) wazidafwinleuldabiad
Tukey's HSD analysis tWnid3suifuainuuanédiavns
:4 & ' ' ' ' l “ .
ATULLUNG 3 ﬂ'sﬂmma:q wuTwngilanuuandanuedny
Gy e aa . LR [ a.
vpdAYnali® (p<0.001) munquﬂ‘lmum’mgmmnu
lnowins linunauensdraiussesiitui dynestd
(p>0.05) ua:tfﬂatﬁﬂmﬁum:a”un:;Luu‘s:w’mnfinﬁ'lé‘i'u
- o (9 ar ar L AN e
aufifivadunisflasdunindiends waznguilaiy
v a \ & '
anuiFosinmunilunimesauudacn i wuiazuu
ey -~ » JOa— - .
Aldnmanassundsliaiuiduf uazndaanld
anuiiuly 3 deuw wohilinnuuandnadialiviney

- . LY .
NEfA (p<0.001) FrnazuunildnnImasauiawny



- o ]
Tl1!11!“ﬂ"ﬂﬂl‘illﬂ|’lﬂliﬂ-ﬂﬂ3-l

W Liwumauansetinditimagnsdd (p>0.05)
- E ad o - LYY

* unfinenoulfi 4 i insaaaniadie (monw-
thije) assnaiianisuwngd awfinmaodewl

AgRUBINIzladneaTing
9N =::l o vV
TudtheauIneiiiaiziladuman
naulasumanidntle

o as Al

n3vugRnanl

ol

argehu

9 “ > o - w
wiFinsinsgasffinedsladumailung
& Y Y . .
mauwndssdanuimildann wafiwudimswennsol
Tsnvaadihofdmelidne Wssmalnodilaiveiinsfinm
P N -~ a
1Gm'rhmimﬂamﬂ'nm‘m'umm')ﬂaﬂmwduy‘ﬂ‘zUﬂu'mu
aa a . = g2t e a4
Alinmeiladunes mitnwilailiaglsasiRadismm
= -~ o a v
smygruasmzlafensludihoaungffinmzialadume
Qv .- o LYHY
laprimadsadayamanisuwnddawnaalugioauing
A L » B ar 5 a
fAldTumsindavialadnuin 260 au inuHaaINIERR 1R
e om i .
Fuvaananedy fAenitiifaeRINIIRluNTRARRL R
d . . v A s
néadewala (ejection fraction; EF) waunamwsatnnu 40
i i s
%uasat19dn hemoglobin (Hb) anNinMeTias WHO (RoLs
fanzlafinany (waATaiinn Hb < 13 g/l uaziwARgadie
Hb < 12g/dl) wamsdinswudy Sfileautnefilinmzile
- . Qs v e A 2 AY va
Suwarniawidiumahdamladiuam 24 au ngteldio
e me r a g o o o
mathdailanvue 260 au Tasdibofidnmedaladuman
fisaln 40.0413.11 1 dsawiuaanie (body mass in-
dex) Uaz Fin EF oo 19.6311.84 uaz 33.515.47 % ety
& o | o o 4 .~ 'Y -
wananidmuiaSmiasfihamasdladumaiinnz
Tafinveiwsie lasluwemoilan Hb R 10.8411.2 grdl
usziwanolifn Hb L1afy 10.84%1.2 gidl Feaguldin
a ) o a a
anugnussmazlafasnsludisauinefifinisiale
gutnantawlssummindaw s tulluionas 50 vosffilabff
a &
nmzwladumamanee

V-3 o a  a w a
* unfineould 4 i inemreniufa (nanw-
117R) Ansinefamsuwng ywidnesodeslng

msSeuieunmunlsusuvesdnnmasiv
vearidledunmsSufuazamudileszning
é"?;aaﬂﬁﬁqnwnﬁuquaua:éﬁ
sonfidameliminane

¥y auviu

a g 4 A a w e ¥ :
NMIANEHIAN AW NEAN BN NURYNU T BIA AN

167

i 39 adufi 2 nquanu 2549

wilTUTmrai8aT N IAuYeIMala (Heart rate variability ;
HRV} ﬁ'unn‘?u;si'l.l.n:ﬂ‘rmtﬁ'lh (Cognitive function) Fid137w
mriTsdludndnsnaminedododnd swnmsindan
F1uawu 50 nu angmewing 18-25 T wilveeniilv 2 ndu fio
nﬁjuﬁaanmﬁdmtlﬂ&j”umma (Exercise group ; Exs)
ua:ﬂsjm;ﬁaaﬂﬁ'lﬁ’dn’m'hiﬂ&'i’uﬂua {Contral group ; Con)
nEuRz 25 AL lasudaznanliaTiy 14 auwanga 110w
gjgn'nﬂaam:Qnﬁuﬁnn‘s’iu‘lwﬁﬁﬁ":hlwm:ﬁ'nua:'um:
ﬁ1uxuuwmaaut%auTuogm (Trail making test ; TMT)
wnh Aoz HRV #313znavdae Standard devie-
tion of all interbeat interval (SDNN), High frequency (HF), Low
frequency (LF), LF/HF ratio (LF/HF), HF power in normalized
units (HFnu) LR LF power in normalized units (LFnu)
nantsanwlanld afid repeated measures ANOVA
Wisufioudt HRY vmeAnuszymein TMT wydn
vfmaamjuﬁm HRY UeWNMAZTmMEYN TMT uansdagig
finddy (p < 0.05) lauAt SODNN, LF, LF/HF uge LFnu
wueWnlagniTumeyiy TMT @1 HF ez HFnu wtdewWnann
nnume TMT dawSoufivusn HRV BRTNNGUWUN
Lifiannuuandnain (p=0.05) nananisamurinsam
Allunvin TMT sewiangulifieuuendwiu (p>0.05)
msnmnafsfiusasldifuiivmerh TMT fnadamInIugy
miatrwresuudsemndeluld lassziimiaeuvas
sruvUsramBuwsandivin waimaiawsesszuy
Uszmmwinduwisanaass leoninildouutlasdangni
lungy Exs uaznga Con luanenaniu

o -4 i a a v A
* dnfnwruilf 4 ST ineaseTsinsa (nonw-
e amznefinniuwngd amineaudoetn

msAnEANzIMInFeumaszuumele
Mo aansenlugihoady
Tudumdrvealsanenmnasisrun e
Tl w.m1. 2547

fAA1 FULIAINS

ey ludsdniudwiyma dymasumsuvnd
Taorabiifermuunwsammmbfimhnussrnempauri
pthelimunmsuanudsmbhinsssrumadunslasesnoe
wnindaumnsssuumsledsnaiiumimaidyfineldifasan
mM3UapuAz n"rsfa':r%%ﬂlusj’ﬂ'a sl SuluRunds nsAEnen
aSaudumsfne ayadaundslugdihmneadylyfumdssdy



Bull Chiang Mal Assoc Med Sci

AauRzENTIINTUNIT N o wodihsnadulydungs
TronenuisummruanBodlval Wl we 2547 (Rodnm
sanmufearaud uRzAIUAUITa I ZUNINFa U T UL
mglannameeidnTisen nansinwwun Jayasin
AEneTsimInentafthsduam 20 aw wunizunangen
menvumlafadiuiosas 65 Tanwun1isd amtﬂumnﬁqﬂ
(Fousx 92.3) sasssufenazvendniaufeds (Sous: 38.5)
dumisfinnsunindaunieszuuweloldtand anfie
Usanfudadudie (Fosar 92.3) sasmnidevaaniy
naardswuldnuurniuleandudrawn (3a8az 30.8)
Tan‘ﬁﬂgamnmsﬁnmluﬂ%ai{i'mlﬁqﬂmnsmammwmﬁ
tunng awmninldesminuandoiuanuidylu
maflasiuuezjilimsinmatiaduiiawd afthouaiy
lodursy

wr o & oyl a  a “ .
* dndnwiruln 4 e ineensesiude (menw-
11a) ansnaiianisuwngd iminedoFoeln

Tasemsihsessiamamsiwasuuiag
T g 9/ < =4
YDIASZYZININ IADINMSIAH 6 WT
Tugiherhdaauialafunsmidnvesdihe
fitimeoimaduilavesniues”
nHYE ATIUAZ

i'nqﬂt:aaﬁ'lum:ﬁnmn%adnﬁa 1) Anwins
Wlsuulas vassszpzmafiauldlu 6 wid (6 Minute Walk
Distance; 6MWD) rawusswdsendaduwiala 2) dnwnas
Wabuulsefn 6MWD ﬁunwuﬁnﬁﬁw&ammsﬁuﬂ’mﬂm
maaaludih ofldSumahanawinly ripugndmiiseanain
Tsanenuna 3) Anwmndn 6MWD masinmseinga (riaunan
inlamennes 1 34 ) mm:ns.iwjﬂmmﬁ'ﬂﬁ"uﬁqh lanvi
MINARBUNTAL 6 W1l (Six Minute Walk Test; BMWT)
Wdthongalng $1u9u 8 au e wals 46412 1
newnmIkdauasudIMsTRauiale (1 Surdaudmiin
dthuaanvinlaswemue) Fmdnnldsunarinea £
1a"§'u‘[1!1unmm':ﬁm;lmuﬂnﬁ wannfiseinnstssdu
m'mJ%i"uuuﬂmmam'\u;}‘ﬁnﬂaasjﬂ‘auﬁi’mammﬁﬁuﬂ'w
UDIMWBIMAINTTHNGR o1 fua AN Global Measure of
Change in Cardiac Status  9INHAM AN WU AaRnYs
MWD wiasnidriuntsinda Saasmviidowdaunts
FIRaR1a 81 (WY (310.54:£5201 1ue1 vs. 229.9+57.07 \uas
{p<0.05) u.a:dwmwj‘ﬁn'umsjﬂw\‘f’iﬁviaﬂ'mﬁﬁuﬂawm
suamdsmitangihosmlng (7 u 8) flaamsdiu
MWD ﬁn]i%uu.l.uJm'lﬂﬁ'mhm'm;?ﬁwmﬁﬂ’mﬁﬁﬁiamma

Vol. 39, Neo.2 May 2006

-3 C a Al Lo -3 L LA
Wwuthoyasmuedifinn A epuamafinm wasngn
wiielng Tonseau Whdumseindaduwala fr sMwD Tein
LA e . S ar st o Aa .
RARIAENIRLEINYMIRGR wihianuEnuesfihofiilds
& . A a A
smaivthovssnwasfduiuin
. t o a Lo
* wnAnwulf 4 sdminemaetiuda (monmw-
1110%) anznaiamsuwng anndingrsudolng

mimandsudiudrismsiadaslon
ABUUATHEINSMENWIINTAves
vnmamwihvaludaniadedn
aluBa Fufwad

nmaTvindiusemessniiaisadeadung
a dg¢ o ax d = da a ne e g as
a7t iU A Ituin osleefiiadnfasduiuiny
pmsuaEnInndinuaslraneruumadumely wazwan
fnvarnltndinitempldesudin wedinadanisnw
P Ha a - At oo § o
AlafinumwAifoons msfnwniisiiagUasdifadng
mydrdiveemiiuiostasnanuszniantyh munwtne
a | a o i
vasinmznwihdeniauluwlswevralutswsadoelng
fwau 35 au laolfuuuseuniy MnmIsausyURELONY
WU sinmemwtitaluimindus i nsersdedie
v . - -~ -
mﬂmw‘hnnuua:waomﬁnmnnma fiadilu 68.6 % uas
a - - A ' FLL Y
§7.1 % erudren wazinnnisniwhdauasiui ldleva
' a a ¥ a g
mﬁﬁqnauummam'ﬁnmnnmo fmflu 314 % uaz 42.9
g A ' e L, a
% mwieu Teumasulngilildvhmalaisrieuuasnds
a - ar o s ' v
mM3ine A unmemwihdelfinamnmedie 3t
Wansrroud i ineianiwunwn1ive Taglsnns
I .4 < .
ARTUTIMNINenIRpanIFuazIiauldnsaen (rhonchi
fremitus) w3n@an1TvpIdIvamMIIen WianmnInaty
mnﬁqﬂ atdlsfeny s TaedTndivinanienng
P w a o e &
mzrmwmua1uﬁd1hm:uumamumu'lammu]uwugm
o a . g & a2 a s ' 3
nunnasnwilntamrazdribifausrdfiifereminmua
Lﬁa'lw"xﬁﬂﬂ?z%n‘ﬁmw'uaamﬁ'nmmnﬁqﬂ

. P . a . .
* AN Ll 4 muiinemaaniodie (menw-
1hia) amsinatiamzwwnd wsSnendudolng

MINATBUANNAINTOTHMINIIHIVI
NN T THHES 53901 15-18 T
Aq 3/ ‘o‘ LT b
Nz Mmazihvinhulanly
Flamingo balance test

ar a4 a
famini manud)

- £ Yao ¢ A a
nﬁfﬁnﬁq‘l%ﬂﬁduuﬂlﬂqﬂ’:ﬁdﬂ lWBLLﬁﬂULnUUﬂ?'\N




[ £ - []
NIsmIMALANIUYMIElnd

aurtalunisnsedae aonsju’i'ujumﬁa?;ﬁﬁwﬁnﬂna
dmiinifuuasdau Tooly flamingo balance test fidiuns
Ansiwanas au -‘ﬁaﬁaﬂqizwiﬁa 16-18 T vihmsutisgithion
nmsfnmlaslddaiivaaniseanidu 3 ngu Ysznaudzn
ns}'nﬁﬁtf'mﬁ'nﬂnﬁ dhwitnifiu uazdou Fwunguaz 15 au
HEMTITRNEIWLTN m'1uﬂ'm“nn'lun'nmw'h'::ijnﬁju
Aiminng dhwinfuussdn Taauandsiuatng
Tivdaynnadd (p <0.001) msgyiRzantmIadlu
nsjuﬁil‘mfwﬁmﬁmm:ﬁmﬁiw’auﬂ%wmm*:gty Eans
ﬂ'mT'Jmnn'hnsjaJﬁﬂd"mﬁ'nﬂnﬁ ﬁaifa’mﬁmmmnnémﬁﬁ
dwﬁ'mﬁuﬁm'sgtytﬁum'mnﬁ'".l'luﬁﬁmm""lmj"m'l faln
wudaRarsmfisafuAsnssuenndne misenddene
uashanTrumsindaulmawuinngg 3 niuiinnunfiaRg s
lideudfansumuaioulmuarmildwdseu innsinen
a%sil famingo balance test munsctilwetosdosansonite
e aaum'lummmlum‘mnﬁ'ﬂunﬁjm" u;‘uﬁﬁﬁ’mﬁmﬁu
uREEI%

~ T o - “ o
* dAnfinwruiii 4 ;ndirdinsmaesinde (monw-
11i) ammnadiamsuwnd swrinondodoalni

MATHNIANLNINIF UV AANNEY
01g 3-123: msfnudeunds

a ¢ ¢
nanegeu sk

4 Aot w ol e oo
myfinwnidiiaglszasfiiewiddrilnamounags
un:m'm-qn-uaam’::ﬁmﬁ.’nﬁ"lLﬁuuazﬁ'm‘lmﬁn'mu any 3 -
) L -] .3 L :’ A t
12 1 hnmfinsrhmadusumsdaysbwinuscdug
ufl 2548 NNNguAIBEIININ 1,609 aiu nlsaGou
wnrulwwadnafissdmiadoslug fum 22 Tredou
. ) & . F - ot
dwumaarisane tindunsdefidudlngf 8s
wae 95 laoltlisunsy PSS v.12 WRashuudwnmeilums
a ode ¥ ~ e - ™ - &
wanugnvaaanfiiilmindaiuuassruangdiu s
WivmRsuruinmsiues IOTF manmsanwIwwi wwnmels
o ' . P - o f
12981y 3-6 iddriuanmadeuiniuasifaiuading
& d a & a X d - A 3
nadifng 71 ninunesnfuiudo 1 sufivony 12 T uacen
. . .. ¥
srianinUsfidudlndf 85 unz 95 Aldnntinenil
' L f
sldngsndrfldrminaions 10TF Twileunnadzey
“ & Py . 4 o v oa @
amunIfnifwuserazranfnmphnina i iueae s
- | . w .
(10-15% uaz 5%) wasniudaldeaviuranivues 10TF
ar & e . " . ga
ihwnausimud du (10-20%) uenIINBdwyIuAnngui
ﬂ'm.l'qn'umnﬂ:ﬁ'\uﬁnﬁ"uﬁuua:éﬁu ga’lnﬁzﬁmﬁ'vﬂnmﬁ
a v T o o v a -
duq auudbinsmuguuasilosiuadraiunefiviae:

169

Ui 39 adudi 2 wgunaw 2549

doanilyriaanas e
s &g .. T
* wnAnwTwilf 4 et ineimaasiode (monin-
{11ia) naemafiamauwnd aninedoEoslng

anuanselumInssgbudndng
o :;d ¥ Sho
WAINANNUANIBINIINS REY
HAZIANANAIIUUNNIDINTIN TND T
39919 7-12 1 Taeld One-Leg Stand
Test 40z Lateral Reach Test

o S
nIn auy

wuymziuraiEniiunsdfurneuinfgueimmada
ﬁamﬁumwﬁnmnnﬁmni{auazﬁaﬁia nasusmuddnann
mMIuaRAn u.a:n*r:%’ua’nu;f"ﬁnmn‘::uUnaﬁym'g mfnni
ﬁ"i'ﬂqlJ'::mﬁlﬁamanuun:uﬁﬂmﬁnumm’mmmm'lun'n
nyasldnund @nfifiarauunwissmsmsléin uandn
Aderuunwisamamivendin 123878 7-12 T lawls One-
Leg Stand Test uaz Lateral Reach Test #ovinnmagayluwén
Und 28 awdnfiamuunwiaamams188u 32 au usz@ndis
APWLNAIDINIINTNENAR 32 % Ynnmmesaulasnsfiu
fanrdadoiusdafions warmtrelhiodaeaddu
ﬁ'lmﬁur.lam’mﬁﬁgnnﬂﬂau AMuIIInImIN a1
niwiminasevrlaonisiuerutldrudrsfiazdaold
Yannfigale pliggidizmmndamhmaiaszazmefifuiu
MUL& “an1T#NWINLFIIN One-Leg Stand Test Tisludn
vasrrdnefanauazodreildote @ndndissifinau
mm*m'mnwmaﬁ':mnﬁqﬂ somndaIdniignuunwios
mMam3l@hu uRsEnAdanuunwisImamINB IR IEaL
WERIN NI I M I TRV T At auszuThe
lindeludanauanduiuainsdioddymeniiatugan
NARAUNS 3 ngu Tudmusss e umuInlummuan
Lateral Reach Test liflamuuansiiaiu sniumaddowmdisn
sewiadnifinauunwianinisidbuasidmninanfid
ATWUNNTDININTURNAR UaZI NI LFURUE
3£Win3 One-Leg Stand Test uas Lateral Reach Test w113
mwﬁuﬁ’uﬁﬁu‘lumjmj’gnﬂﬂaauﬁq 3 ndw F7UNaMIANEN
Lﬁnﬁfsmwunw:im'lmzuumﬁummﬁnﬁetﬁnﬁﬁmw
unwssamanleBu usndndidnnuunnismsmuaaiin
wnardidianusanioluminsidadasnindnundiadned
WU AYMWRDAIN One-Leg Stand Test Antuniavasu 1)
NafUATINE NI WM wananiimmegeuntBu
wneldmdenfrineftotaua: lueie e raduiudmulu



Bull Chiang Mai Assoc Med Sei

ns‘iuﬁgnmaauﬁa 3 ngu wariu One-Leg Stand Test
SohaniummesoummassaRileinimwlumaenues
AUAAUNEYRINITNTIAT AN IT Lateral Reach Test
winzdwsumai Wt luneeddinte

ar t - - - LYY
* anfnsntuld 4 e drineaeIde (Menm-
1n1ia) ansnafernrauund undnenaodualng

Insamsihises:

o 3 5 8/
anuudansvesnmmiemaladuay
aussammdealudibondiding
pautnSumssidaiile

o 4 3
QManYl YPMITITIA

n'liﬁnmﬁﬂ'?mqﬂﬁ:mﬁlﬁaﬁnmmammmwﬂacﬂ
wazrrnudwsrasnduilamsladlugibhengdlng A
13z CHF 990 Valvular heart disease [nafiganmannniniou
AR IITWINS ﬂu(mqmﬁu 52.80+19.94% ) Fariowdniu
maderla mnanldiu nemeseusuTIaMWaauazn
Sanrasulumawioladigage (Maximat inspiratory pressure;
MIP) ii'lm'mq-‘ﬁmﬂamuhnanaai’mu‘sa {Forced vital capacity;
Fve) snfimasfiviolesendufilu 1 Surfiusn (Forced
expiratory volume in 1 second; FEV ) DRTIRIUITHIN FEV,
Ay FVC (FEV /FVC) uatfin MIP gnﬁ'uﬁn‘l’:" HANTNARD
#1 FVC FEV, FEV /FVC Uz MIP 1L 71.88:£19.94 % pre-
dicted, 69.78%+10.87% predicted, 80.20£7.81 % u&a:
70.61£27.92 % predicted sudd wayUngnsithe Valvular
heart desease fauinilanuielnfvaslaauun Restrictive
ventilatory defect uazfinirusdussnaindanianisle
ihiiaane

- a £ aad a  a ~
* dnAnwulA 4 sdmingmaaninde (monw-
thiia) anzirafanmawwng swdnerdodds e

L1

Fadiminseenmdamenvurelsia
anuntnIzavthunad sy
1Ginoe 109
vadnd ndenanad

misentdsmolinnudaydantaaiuaiisgrmns

1

170

Vol. 39, No.2 May 2006

YDIYARRNNEWANN Y FunYEney Thytuanuaula
mysanfidenefiunniiu ueigﬂuuu%‘iauuuuuwmnﬁ
panfdims  ludnsifiwoudontnaiay msfinendl
ﬁ"i‘ﬂqﬂszaeﬁlﬁaaﬁa’:éﬁﬂﬁ nisaanfiatmsouuuualsia
auBinIzaulunas fnwdanmaduvasinleluedas
1EEE0INIANMEIMY uaII LALLM IR UERBIRBNTT
panfmasmavaddnwendguaziwemony 10 U lavns
fnwiutady 2 dueow fp susauniIriiadaved
LATTWAEWNTINAREL EALA N BIMsaani i ImeLes
Faned A ldlSddveiniseandifantouvyualida
Tagfigiueu 2 au v szozioen 29 widl Taowdaiiu 3 seox
fia svezauduinoma 4 wfl Samazaua’d 48 nfidgunit
sepzaanfiAIny 20 wif Simizanas 70 alsdeud
LATTIZMIHOUARBTIIME 5 WiF Smazauss 44 aTiewi
LAZWLIN 9 INMIneasa U e uANNAENYaINT e entiaane
‘lmﬁnmq 107 (128D 10.4240.25 31y §147% 14 AW (WATE
7 au usnwemdga 7 ew) Sbhminuazdowgoaglunomt
wnawining weihdannmsieuaswaliumeaanfiasme
Wil 65.92£7.06 % 10989 IMRARUBIRIlagIER a3
wwihtuduaruminszdudiwnas anaufisvden
maduvasil luudazzpzradnTasninasnie wuinlnnu
LANFINHK {p < £.05) AATUMTIRALAUEIdaNIaanmaImMy
srwiwevifauazinan woit i nuuand ik uazen
wwulmfunnawalaludgnminisaaniaimalusudia g
wurLdndierwwalasg lussauann # "J?\ﬁ'ﬁﬁqm‘f fuwhiu
Wumseandifnisuuunelsfinaunitnssdudiunana
Fotuarsld U Anw A nd A avaursuludiwnis

5 A o L B
aanmmn’mm%‘:umnmﬂﬂ

o & Y A a _a —“  a
= anfnmntuld 4 medrinomanstuda (monw-
thile) amanafianisunnd awiinedaBaelng

nsdszmiuanumaunselunnsiizves
Agsogludaniaaslny Tagld Timed
Up and Go test U1az Tinetti Balance test

ayr <& o
Fegrasel Jndu

2 5 v ca o & .
Ageermihasiinisfsuudamamaiimauss
a v L P & a . »
by daaszaudywinsduguamdonaldiianzdula
o & - . w A
muumsﬂﬁ'zmumwmm'm'lumm:om'una@gemq 34
anudanlumaldhusdarifoideamIsy mimanziu
- s L) s s a o w -~ '3
namswamr;aau'lum-m"lninmﬂﬁzmw wnlERInYed
J A ] -~ -
msAnsnTafiA Tz dunzeRunInlun ISR e
Agsanglusawiagoslwilaold Timed Up and Go test (TUGT)



a 4 & ]
NIIMAtIANSEMEIVol

usz Tinetti Balance lest (TB) iHatitwinoniRaadanisay
uas LIt asiu Tﬂuﬁwm‘sﬂinﬁu%gamq‘ﬁfﬂmq
r . = N "] ™
faud 60 1wy druau 50 au pylaRy 69.8£3.97 1
o [ . o
'mﬂw:n'luﬂﬂwﬁmmu 35 auwaziiUsei®nsan 15 e
v E & am . o a
diiiumamegausinmmasny 2 a3 deiigudsuuas
MIMAREL TB wae TUGT HAMIANIWLT Teosnanadnie
n1magay TUGT Ay 12.39+3.93 3wfi uasnzuuwnie
e 4 v W, e

lunynasay TB indL 22.3912 68 fiziums mmm‘lm’la Nyt
mmaaamﬂmjgamqﬁi’lmmmmm‘lun'ﬁmdé’ﬁzﬁu
Urwunane Ssrwunwiadlunmsadauasilamaioda
miIauld uaswudtszoziiananniInassy TUGT 'luni,jaj
. o [y » e Ben, % P
ﬁgﬁmqmuJ::’ammsauua:'lmuﬂ‘sz’mn'rsnulu 1 TfHwan
a N “ . Y oA A
;Jﬂ’rwuwnmon‘uaU‘meumﬂn‘;mmnm (p <0.01) uemy 2
neylifianusinsiuathaliibgrdglunmasay T8 (p > 0.05)
UREWLE TUGT SanuduwufiBsauny TB lussaudunans
atalipd iy (r = - 0.59, p < 0.01) ¥ ldnadlululudions
ATNUTIN Maneday TUGT MuTIUERISRUATINATLID

a ' o da o I = i
1umm1m1‘::mwngm&uﬂ‘s:’mmmuna:‘lwﬂs:w

. = - w ]
maduldini T8 waniummesauivhldine azannmiaia

& o v ¥ a2 e o =

ldpuntalian dsuuiumanzsulunsbhunldsziinvany
FINTA UM INTITIYeINFI N WIARTN

-~ E ad ~ a A
* Adnfnmmulf 4 siTinemsaniuda {ManIn-
vhtia) amsnafiansuwwnd wwinendoBol

HRYRIMSHANEININBILY agonist
contact relax (ACR) Uag self stretching
ﬂlmﬂt’fml‘ﬁﬂ quadriceps Q% gastrosoleus
ABIZHLIAMAZITHZMIIUMTOBNA NI
‘i‘hamﬂjﬂ (grab start) 1uﬁnﬁw1'i1mi1
INANE 9152139 - 131

£
M gns U

- X ae ) o . g
miAniifidanurmdinsfnmaanianduiia

#05F ACR uayIT self stretching diamuiuRauuaaTroziian
wazzrzynsluniToandadaavin grab start TemuFeufioy
fwadlu 2 5% waznSoufisunousarranthizaumsinm
lusinfiwrinadunends 429018 9 — 13 T dwou 8 au
uﬂaﬁtﬁwhumiﬁnmaamﬂu 2 nguwrindulapmsguivasn
(randomization) wazifiudayslunsdnnladlinmenidle
wazldlusunsa SiliconCOACH lumdimmzvimiszoznig
a - " - & aa .

WATIZOSIRY DINUUNGNT 1 Dandanialasi® ACR ndufi

171

ar

Ui 39 adiui 2 nquman 2549

A w X e oo ) e
2 fendaniialasds self stretching lagflanduiiia 3 u
’ ar I3 [ o L 3 = 1 -
dagdaid uoen 3 e wamsanenwin nastia
- & Gl - w g o
néuitalapleds AR Duavihlddvednuosszozmalums
w  a & s
paNGUNNAWIIN 2.1610.04 1uanlu 2.6610.53 Wa3
. ' P ' <
usaipreITtuzas W nURswulad (310 0.4240.04
Aufi 1w 0.4240.05 Fufl) dulundu self stretching
fRdppdTzasmauaznR I MU suwUsaRpadnitay 370
2.0410.36 ety 1 2,061 1.09 ey wae 0.3410.03 Il
a P . E - . i 2
0.3710.11 3w Waulisudsuium 2 35 wm'nﬁnmqﬂ
a L , "R B A A
mMsANwIYg 2 nqummmnsz'[waanm"lmza:mm‘lnaw
. & A 5 Ey . = a a o
dauu nvbandruielaineddrintualumsfivay
o P . b ' - o
graInluniseandrvasiniwidtedr ag1elsfenanash
. - S
T:U:mﬂunqm ACR Rads 0.50 wat Junsfviu
. A a e A v
pehataian afiunungw self stretching Gswnazuanlfifin
- - a - + & e “
fedsininwasansdendnaiauvy ACR Afluui ivsna
ganayszoemIlumIanne (grab start) lanaute@nnis

self stretching

. & o a «
* unfnwrulld 4 e dTineenaasindie (Monw-
ta) anzinaiamauens wrinendoitedwal

= =y ' b4
msanyulSeuneuraveaunulszauion
filszgndninTaanszonsfumuay
1] 3/ G;C! T
uHulszauIBMINASHIUNNAINS
nldeuntasgamgiin v

Rouduns dugvu

m‘sﬁnmf:ﬁimqﬂszmﬁ\ﬁaﬁwmﬂ%’uﬂ;ﬂnaﬂﬁmﬁuﬂ:
ﬂmaauﬂszﬁﬂ%mmaame'uﬂ'sxﬂuiauﬁm:ﬂqnﬁmni'a@;n's:ma
fwen TadlBuwstnufiannufawdmenevlulnua ol
wtinsinemannsaanidis 2 s laolugoudl 1 1dhms
nmaauqmauﬁlumsﬁwmwm’awmu;iuﬂ-::ﬂu?auﬁﬂs:qu
nnfransrosdurfisuivudulznuiawinn gy Tooly
wnasnnianruiowiuaaululationd uszvinisda
qquﬁmamﬁuﬂs:nufawﬁa 2 'uﬁﬂmugjﬁu'l.ﬂ'luan'm
windeuiAeais v 2 wif luasiwou 50 wH
gnriadituam 10 af wuﬁwuﬁmh:nu%’nmh:qnﬁ
mﬂi’ﬂ@nﬁ:mu‘ﬁmm‘lﬁqquﬁﬁganiwmiuﬂvmu%’wmmyu
gEIINDAN A YNIREE (p < 0.001) FIUNMTANINARDI
"uasud 2 'ﬁwmsﬁnmmmJﬁ'ﬂuuﬂmqmﬂgﬁﬁwﬁ'w’inm
néwiitaniinen (guadriceps muscle) Warhmarisusin
Urzauiownagmuazusinlzauanlssgndnniagnazo



Bull Chiang Mai Assoc Med Sci

FULHA lumiummaﬁmmﬁmﬁw"ﬂmu 8 MU UALINFTD
' ¥ ' a~
I 8 au (Feengaus 18 — 25 1) Tﬂammaum\gnﬂu
v . . & - o .
TFummuksyszauiouns 2 #ialasiBnsgu (random-
ization) wRzITWTEBEWIITERIANITLR M TzAUTouLsia:
stiatlzann 24 - 48 1alug wudndagmnndifiouly
o LY o oy 3
iz st udulyzaudouanasuuasunelfuduleauan
. - t o, ad -
ﬂ::qnﬁmmaqnszmmmmmuﬂmﬁn 2 wulisufsy
fulagldaii repeated measure ANOVA wudnfiauuansg
[ ' .~ ~ -a P Pl
Musdiupdagneadd (p < 0.05) il 30 lagh
u:iv.zJ::ﬂ'u-fauﬂ::qnﬁmn’?ﬁg\ns:maﬁmmmmmﬁﬂw’
- - - - & ' ' -
gamniifimillmaisinganhwsiudszauovanasyulas
- Al o«
aglusrsflslumagdndnm (39.11°C + 0.47 §a 4197 °C
+1.06) Hure il szan o 20 urH FaiudmToruns
& (3 - a . an &
U::ﬂumuﬂﬁ:qnm-ln'.|aqnﬁ:nwﬂmmﬁuﬂﬂmﬂ;ﬂwum
. b & » ~
vagndlflunmsthiainwuiasdule

o A & o a = .
* AnfinenTulit 4 e drinomanIUmde (Memw-
ey noznadianmsuwnd awinodmdedug

msulSeufaunaves TENS
(sensory vs motor stimulation)
ﬂ'amsaﬂﬁauuﬂmmmi’ﬁnsﬁuﬂm
MEIIna & VINAYAPAIT VB
aduriiorluwang

BAnay mszoe

nunaNdrinatidndnten st ndanteug
v ™ = “ - r
TENS'lum:m:qmwaamﬂ’mumm‘ﬂnmawawﬂnmmun
< P . 4 Y ol Y o
m'iﬂmmmu:m'nmu'lm'l'ﬁn’nni:qu‘lﬂmmmﬁ:a‘m:mu
Umamiuanujin wisnssduszauyszamond oenglsfiany
:Ta'l.:jﬁn’nﬁnm’n”ufmﬁuiﬁn"nm:ej’uuuulﬂ'lﬁnamﬁnm
o = da o ¢ A = -
aniiiu nsAnmiilTagssdifafnw B ouinuse
waarmslinTzua TENS domalfount/asissaumaiunny
fﬁm%‘uﬂ‘mﬁ‘mu‘:ena {pressure pain threshold; PPT)
- . & ) -
Uhnganaliuaindiniie upper trapezius lanvimséinw
1.%31]“1.11.! randomized-placebo controlled design 'lunq'uﬁ'a Beig
INATODTYTIAIN 18-30 ¥ dmau 30 au uﬁuﬁwnmau
& ) L [ 4 VoA ™ a
panuiu 3 ngulasniiguivamndsiy ngud 1 Wmsinwn
IaoldnIsus TENS nﬁ:ﬁui:ﬂ"uﬂszmvﬁ'umwfﬁn (100 Hz,
¢ - - [ . "
50 psec) niuit 2 Wimadnwlaslénazus TENS nazdu
a « oo ™
AEULUIAMEUA (100 Hz, 200 Psec) wazngufl 3 ins
n a o - .
Jnwuuuwaan 18e3aadio pressure algometer Satl3siiiugin
‘ a - . & o a o
PPT risumsinmuasganaluuninm 2 17e uastiands
da . P ° ' 0 a -
fideais PPT dnduvinmsinweuvmiiwefveinszua

172

Vol. 39, Neo.2 May 2006

TENS ﬁijmﬁan'lﬁ Tanld nazuswila bursts of pulse trains
TENS vhmanssduiiiuam 20 wift nvwhmias PPT
HRINTITNITUA wﬁomﬁnmﬁ"uq@ 5w uaz 10 wifiany
e 1¥aiid Independent analysis of variance ugx repeated
measures ANOVAIHHWT%LﬂI’]:ﬁ'J.TE]Hﬂ HAN AN
m”amﬁ'ﬂm‘lunzjuﬁﬁwm:ﬁnmiﬂﬂ'l'ﬁnmm TENS thziia
ﬁm:@u‘s:ﬁuﬂﬁ:mﬂ%ﬁmwuf?fnuﬁ:ns:@m:ﬁ'ﬂﬂ‘:xmﬂuueT
dnaluniaidudr PPT mnniwnsjunw%’nmuuuuaan
ua:ti’imﬁﬂnLﬁwmﬁ'nm-::mhqanuwm‘wntﬂumﬁmﬁnm
laoldnizus TENS nazfuszaulszamivaruiinidus
lumainsn PPT uwnﬁqaaﬂwaﬁﬁ'vﬁwﬁmmaaﬁﬁ {p<0.05)
snnmsﬁnmﬂﬁzai{'i'wmmmagu‘lﬁdwmﬂ'ﬁm:un TENS
nizduizdnlzamivemaiinliuslunisaneninle
uazind PPT u‘inm?ﬁﬁganmﬁuuunﬁﬁmﬁa upper trape-
zius Aniimslinssus TENS nizduszduilszmmoud

& ol a_ a LV
nTUlh 4 a i AineesasUnda {(MENTA-

»
o
i1 Y

a

i) amsnaiansuwng s inadoidosing

WaveINsBAnd1Inite Quadriceps ta
Gastrosoleus A38INANA Agonist
Contract Relax Stretch AUimaHn

Self Stretch damsvendalutiniw i
(WAYIE 018 9 - 147

- -
HATAT ATNBRHAET

nmsEnmiuietouiouldsunsunBandadle
quadriceps WY gastrosoleus funaiia agonist contract
relax stretch (ACR) nuineafin Self stretch dinnsanndlwu
dnfimrined e 87y 9 - 14 T d1uau 10 au lasuanan
i 2 ngu nag'uu:snﬁwmsﬁanﬁﬁmffaﬁaumﬂﬁﬂ ACR uaz
nq'u'?i 2 MmsBandanilodoinain Seif stretch Taglw
pjl.ﬁﬂ's"mmiﬁnmL1T1§[u'ummmﬁEmmi'mw{mﬂunm 3
flaig ax 3 afe wazymsiivdayalanndronw
Falalunnded udnhsnmddadiudusslaolillsunsa
SiliconCOACH wamf:ﬁnmwuiwn:ﬁuﬁﬁwm:ﬁanéﬁm\;{aﬁm
wmadia ACR rlftvadaiussszuznafltlumsoanss
Wuanndu Taanewhldsunsunafiandiuile Senaduvas
naflFlumsaandziaumsinind 0.32 + 0.04 Swift usx
ﬂé’qm:ﬁnmfﬁbuqﬂagiﬁ 0.38  0.03 Ju# wazludmves
surmiluntsasndaniaun1Tdnwiien 1.91 + 0.39 w7 ilp
éugﬂmiﬁﬂmﬁdw 206 + 0.46 wa1 lwwnsf nsjuﬁ'lﬁ’%’u
Tusunsunfandadiawuy self stretch wud1anns
ifsuamsinmuar et lumisendsasaisudntan
tufie rarfiltlumssandanaudumdasrinty 0.36 +



smamatiamsimdsodl

a Py - -
0.13 S dlaRuganmsfinsuyiniy 0.34 £ 012 Gul uaz
. a - - 'Y
sozmafildlunisendnandunisdnmldeneme 2.31 &
o & " ar
0.56 AT unziilafugansRnmldssoeng 2.28 £0.52 (s
A ;’1 v o a a & ~ M @
FiElisiuin msdendrailadaamnaiin ACR fHuualdy
- v P a a a v A4 A
fasldnendnilumnfudeaninmwlunisesanduiiafivy
-~ - ' = w o = T
funeiin self stretch aenlsfiony Todrdaluniifineilfe
Lifinguaiugy wazdithiumsanmiidiuaudas win
- o, A o v o .
finsfinmluatsdall arsdinduamnguuaziwandiini
> & o o a F

mifnwliinnin ihelilédamundainuiiu
e a Eoad n - e .

wnAntuli 4 ;mudmineianaasiudie (Monn-

P1via) arsmafiamacand awinmdodoedng

= v 4
ﬂTi!‘IJE‘IE.INlI‘lJ'L’Ix‘l“li’]»iﬂ“l‘i!ﬂﬁﬂu"lﬂ'}l"llﬁ]\i
o lnalugihewde naslasu
MSAFATIONUY median sternotomy

uin gamndun

n'l'sﬁnmf:ﬁ'i'ﬂqﬁs:aafﬁﬁaﬁnmﬁqmnﬂ'z’q‘uuuﬂm
damuadaninivastolus Iufemasnuasdunisdmi
{flexion) URINMUYH (abduction) lmjﬂmmﬁamﬁ%’umi
ridanaladwmiingaaen (median stemotomy) UM 9 A
mqm‘é‘u 51677 lardatsmaedouinrvasdawalufiams
flexion W8t abduction ¥iem3az 3 ﬂ%d v?eriamm:“i:ﬁm‘s
mv'fmqn"i’mum:ﬁ'ﬁgnﬁwmhuaanmnhawmmn HRN1T
nagaunyi transadeulwinasdieluslufiemie fexion/
abduction rowrAAuaziawdlIngnITwungaenaIn
T3owgnune fa 162.52°+7.87/172.70°111.94 unz 168.67°F
0.191175.67°2£3.21 enud1ey nasddatud 1 Staims
wiaulmnoaandlufiams flexion/abduction #a 126.39%+
11.60/68.78°125.93 (n=6) Judl 2 8a 130.29°+13.07/
89.88°+37.97 (n=8) Tufl 3 An 148.52°+10.79/112.04°+41.89
(n=9) uariufl 4 An 168.67°£0.19/175.67°£3.21 (n=1)
Tasrnusnavastiemanieulwvastalwindsridaszwing
Sufi 1.2 (lexion=3.9%abduction=21.1°; n=6) aztiuaunin
Juit 2-3 (flexion=17.5°/abduction=28.7°
(flexion=14.34%/abduction=80.0°%; n=1) @ w&AU naTalay

. n=8) uariufl 34

syuUdihe wishdaialawuy median stemotomy vziitanns

wanlnares Tolnalufianng flexion uaz abduction HARY

UASADY ‘]Lﬁu'i'fmun's:ﬁaﬁaugnﬁmm paanINLHWEILR

dramuaioulmivssdslvaeiidrlnfidsanunoudde

 infnntullf 4 e dTingmaenindn (Mumw-
thife) smenafiomsusnd awiingaoidodlw

173

4 39 aiudi 2 wquainw 2549

MINAABUMINI IV UNANAI] 1T 2901
47-74 7 A28 Four Square Step Test
(FSST)

L7 = =
v wivlno

—Twqﬂszmﬁmmmsﬁnmﬂ?ﬂ{tﬁamfhm‘a’im’mwm
mInexaumInMaalagld Four Square Step Test (FSST)
TunguwemdeTodingaantang (ong 47-50 7)) uaz Suifgeany
nawudin (a1y 60-74 1) wazalmiunnadesdamsdulu
nf}iumﬁﬂﬁgqﬁo 2nga nsiu;jvﬂ'ﬁwmsﬁnmnﬂugﬁmﬁ’nagm
dunades fowiaduslng Sruau 150 au utiafluwiodtng
naulang (mrgmﬁﬂ 53.23+3.86 T} uasrmaongmaudi Sum
75 Al (awqgaﬁu 67.47+4.39 7)) Foraummanaunmei
fidrfaunsfnsmnauldunmsmfvenubaudil
(TMSE) B¢hnial yﬁiﬁlug‘ﬂmjmuﬂmuﬁﬁmmﬁu
27.16:£1.76 Aziuns uazdigeannaudulaviniy 25.8722.00
AU -‘ﬁﬁmwLﬂugﬁ'l&iﬁﬂrgmlm?mmmiﬁ uazanastnle
nmiwhmmesay FSST auas 2 A% ua:ﬁ’mmﬁﬁﬁq@
T niduezuuu mansdinwwuinaaaislunTav FssT
Tudlnginoutlandawniidy 9.4742.31 3wl uasdgeany
maudwilfnyindy 11.39+2.82 Jund sudnidenidy
Uszifimlaeldencut off score Aldannisfnenfisuawirdy
1un£3'm51m;jﬂauﬂmﬂwugﬁﬁmﬂmﬁ'mﬁamm"ui"lmu. 1AU
(1.33%) ua:lunq'uggamu‘mauﬂmyﬁﬁhmu 7 U (9.33%)
m‘sﬁnmw%\w{mﬂ‘lﬁiﬂnamé plunmmarau FSST vaangu
memnmﬂwgﬂauﬂmﬂum 9.47+2.31 Gwfi wnmmu
mauduiian 11,39+2.82 'Jmﬂ wuwummmuman’lmumm
8 AU mngmnum‘mnmmm 150 Ak NINEFAL FSST
e szean e ussldaunaniias mansuiniainan
Iyssdinszauanumuisolummsesndesdu

* ﬂﬂﬂtﬂﬁl&ﬂ'ﬂ 4 mm’:'m'mmmamummm {MuNIN-

...

Uy f) amsLnaianTIuANg N'H’]']ﬂf.l"lﬂﬂlﬁ!.lﬂ“ll

AU s hnzILNA IS E
aamstnalinriaoReANNBY
iazatiumshuuuageumsiionTage
(Trail Making Test)

finy nlaz

@ =M = w & . wda o
luﬁwuum"mmwmmmmﬂalﬂmwmdnum’mmuo
dansifislavasaiianaasd gaﬁm’mﬁﬂﬂnﬁwmmﬂ‘mw




Bull Chiang Mai Assoc Med Sci

YDIRNDY mwa"luﬁmi{ﬁmwﬁ'\ﬁ'tywian’nﬂmﬁ'mﬁ@[m
weaabansuns lagmnudaundtsaamanyld winldms
neraUAFaINMINIUYBIFLAINEIE G Eauniong fu
m'sﬁnmdﬁ«'ﬁDnuuunnﬁam"ﬁaquﬂ {Trail Making Test :
T™T) Fadinlfluniimianuunwissvaminfivesauns
wardsndiumahwaadauss wdnsutusrudzdiv
smanfnsdamyfialsanaeafonsuss Iﬂuﬁi'mqﬂizaaﬁnﬁa
AnwinuFuRnissritinzuuue i iosdaninfia
Tinnsaniianasas (risk score) uaztIaALBLUNTT TMT
;jti'n":uﬁnmtﬂuﬂuﬂnﬁ'ﬁnﬁ'ﬂﬁwwﬂ waziimsfinmTzay
gaufinm 1w 89 an aeszwing 40-59 U ifwwame 43
AW wan 46 au diihiiuhimafinenesldvhuuudsgiv
ATuRBdanialinwaoalionauay nasntuesidri
wuumasou TMT usstiufinaditdlumsvuunegoy TMT
NAMIRNINL A LRALT84 risk score LYRTL 21.93 + 9.16
AZUKY (5-53 AZUUK) WASIIATISLULNAREL TMT trivi
81.62 £ 26.81 Tu1i (34.62-149.9 T ) manmvieeilanld
Partial correlation #9rindaaninay ssawaan wirhhifinnw
durudiuazning risk score AUNAALEYNLLLNaEOY TMT
(A 1 = 0.02 UBE p = 0.85) NI WL MLALWWETLTzAINg
eT'Juﬂ:vfdﬁmmmﬁaommnm‘:ﬁmﬁann@u@'xﬁﬁ"mmiﬁnm
Wiszdunmsfinsuniontn Fieradnssenisnsznoues
ﬁaqaﬂammﬂiﬁ'\ T™T ua:g’tﬁwiwmsﬁnmﬁﬁ risk score
golluaion ﬂurfqmmqﬁuq ot lsfienumamsiinmni
lilsvjarigfianuisdenisialinnaaafsesuss
arafinmufinuUnduessuas Mordedeadmadnsiudaly

o E aa - a A
* unfneruii 4 ;udrdinomaeiudia (menw-
thin) asznsfemIiung i Bnenaoifoalng

AT HINANEINAIFIMVOAANNS
2y 3-12 Y : msfAnudounds

Y or ¢ 1 ¥
HATIAU Uil

- Faa ] P e
mapnmnidingummdnammanianameanaig
ussATMnaInTIshminafivusssuludnngs o 3
=123 Qﬂwm':ﬁnmﬁ'lm:r.ﬁunm‘:m?agml’mﬁn LRSEIUR
il 2548 NINNFUABINIEIWIN 2,943 aunnlsadouentu
-l - e r ) =
Twvesunodios Samiadostua $1om 22 ladow anduan
" & . &
wifariaasnes nuumaidosidudindd 85 uas 95
TaolsTusunty sPsS v.12 iadranBunoeiluntswn
oo ¥ “ o oa Y " &
Augnuananiminauinuasdiuaudisy Mun
wWiufisuiinmdives 1I0TF mani3dnwiwudn dinnde
\ P ' . 9 { P
'lmrumq 3-6 Dranilunaniofoutenf uaziiniy

174

Vol. 39, No.2 May 2006

amnmﬁ'xﬁmq 7 ¥ nntanfiuiwdan g udley 127
wezshdmiananuUefidndingd 85 uar 95 Aldvnnis
ﬁnmi{ﬁl:ﬁmganiwd-nﬁ'l@?mmnmﬁ'u 54 10TF lwifaunnagas
oAl Ftunsfneitowuiasazmandnndaimingin
WazEIw (10-15% war 5%) wesnidisldrdrituirnevas
I0TF (ilsunoeianudifl (10-20% was 5-10%) wanIINGes
wui%ﬁnniﬁmﬁﬁmmgnmaam’;ztfwﬁ'nﬁ'uﬁmm:a"w
gﬂ'lnﬁl,ﬁmﬁ'uﬂs:mﬂﬁuq é’aﬂ.fuﬁﬂﬁm':muqmm:ﬂmﬁ’u
atnaiur1f iezgissailgwiesndnlsy

< Gnfneiudi 4 mvtranomanstudia {(Memw-

e} nmzmadianuwng avdnosododwi

mguam3lHiniuenszmaHegAuEiia
TwiipAinunainemansguamm
-y LY | T
unTIngndevaslng

= 9 w &
11311 draeadny

m:rﬁnmﬂ'?ui‘fﬁ"i’mqﬂizmﬁtﬁaﬁnﬂ'}mqmmﬂ'ﬁ
iiuwnanszmed sgaunivtialuinfnmauinemea’
gumwaninendedodlag lealdunussymulundusatne
1w 373 eu T FEmagauuuning Sinmednalanlfadias
Wi widapaz ursmanusuWLs laoldatid Chi-square
Test wuingumaisdmlngiin iwands (Fouaz 67.6)
aadn 20.87 £ 1.42 T daulngfinunluduif 3 uscliedu
uldaalfow 2501-4500 un zj’ﬁmu'litfwﬁunam:ma
Wogaumnia Swan 166 au (Jauas 44.5) Wuwemgs
Fovaz 80.7 Difing Sovas 30.5 wminAslfinduneuinwe
Lﬁa§ﬂuﬁﬂ1ﬁ'ﬂ1uﬂwﬁ’u srozalunisidfatoonda 1
diland fanaz 35.4 armdlunslimulnnldveonindouas
%1 Jonss 362 aaweed wbhsmayssm uﬁﬁg"mu'l'ﬁmn
ﬁigmm:ﬁuu'limnﬁqﬂ fauac71.5 uas Souas 59.7 audTaL
mqwa'l.umﬂﬁﬁv"lﬁwam:mu Ao Taundu Sawar 74.1 uax
mansor WkaunsmpamaeEoe fanss 735 switldas oy
'L-Euuu?ﬂmtﬁm wazifisunon nawdratng favas 89.6 fis
fiezdonaululeiimg 'lunsjmjﬁ‘l:&mn'l'ﬁd'\ﬁ'uwau's:mu
Lﬁaqﬂuﬁﬂwﬁ'ﬂ 11w 207 nw (Sowas 55.5) 1ﬁtuqnad1‘i%ﬂﬁ
185azn Lwil.ﬁnfﬂ'sﬂu-mfuﬁmn%mw’saﬁﬁmwﬂu’w’%n
Aifrmguushrmlvgrenesadduss sl imsmenume

H Y
Tmiduneustwefseuiuléte dn 100 vm ludu
Qﬁ'ﬁuﬁu'&w:hjlﬂﬁmv‘\Na'jﬂaj'ﬁamm:'limuﬁ'lmn
VINHENTIAN W 'iJ:Lﬁu\lﬁ‘jWﬁﬂul‘ﬁ"‘i%ﬂ'ﬁ?ﬂﬂttﬁﬂﬂlﬂt
WEUNoN HEITINTaLNARLAEFIUNINART BAAZIR

awsndndau RS ule A Tadneenudseasolu




M unatan iRl

v w & ' - e
nld dmunrslimssusiumaldeneiGeniond Iny
- wal - -~ & o o W -
uaziinislingndasuazasadt MuniwandaTme
Wliinligennnuazmmliane

- < o a - “ -
* dngnmruilin 4 adrdinemaasiudie (Monaw.
e} assnafianisuwng awinoanBosing

HAVBINININMIGAUNDINYIAND
C; ¥ I -
msasundasaimiaaisinn
lwantnfineudaSas

Hozrisa Tumssan

muefidudnnududvsianndauuasdnsininem
- a3 wd L o . -
'umm'l’emmﬂﬂuuuﬂm'lﬂwagnummammnmanu'lumm:
gawmnmﬂlunq'mﬁnﬂﬂamﬁauﬁ’muﬂﬁﬁmmn%uﬂwmn
& N o "~ o ot
wadlidnminmludnianiuSsudwasnna e
. = & et o « d a a
fAnuauiriau mdnsiliaglszaediiowIoufiou
4 - o - ™ .
wafitudnnududiteseandian aarmudutesiilouas
» . o4 &
n’nuﬁ’ﬂun’rsﬁawszmwmuawmu UBUATUAY UBETIIND
d [ & =
fauauumegrunange didnfumsfinwuiwdnduamg 20
AU (110 12 AU, WP 8 AW ﬁmqnﬁﬁﬂﬂﬂmuﬁn 3625 +
o E| . =
1.21 Al o1gialty 31.25 + 595 aw dIugaads 90.58
+ 5.15 wufiuns wanbminadn 14.55 £ 2.78 Alandy
Siarziteyan1aafifidin Repeated measured ANOVA
namsEnsIwLimnacdThillanuunndranuniaiia
d A . Yo .
(p>0.05) Fsafursldin@nnguilianiniiniidiu
maesaulwfiung q‘umwuiaun ﬁwﬁ’uﬁuﬁ:zuiwmsga-
mandu-nrwioludusiieg WRTEUTINAILANATEE AB
na:mnﬁ'lnﬂﬁagi'luvhﬁmm:auua:a‘m::ﬁﬂ‘ﬁmwunwgﬂ
A& . ' a . v
wannniivawinslansiatoafidaud sy studun
. e Xy as 4 . N
o nuamuanfsuiroondiowfiatuadng
- o om . '
wnitliiudnazeglurimale g
o~ L iy - - ~ o
« wnfinmullf 4 evdTinseaaTUmEe (Momn-
thifa) amsinafinniswwnd aminoaoidoslne

= |
anuanIalumslszanamusaivie
Twwnane

o

NIANS NANUITYINY

& Faa o
mafnseRidHnnesiRaFoufouamunura
ummdeanadussfiuieluwnay 2 ndueay fa nga 18-

¥ 39 alufi 2 mguanu 2549

25 U unznga 40-55 1 nguss 12 au iminassuiisnia
2 o - a
719971 eenunaduliefiszduidnuty 15 wefidud 40
- L g £ - [ r-1 - * ]
wWodidud usx 60 wedifudvasusiiiviiogegn wudirus
- = £ o e ae o
uuuagaqwuaamaaanqu'luﬁmwumnmanuamuﬂuummy
YN INMIINARBLAIE Two-way ANOVA with repeated
measures on one factor wui'lfam'luumnehn:wi'mmjuuﬂ:
. . . - aa ) 4
Teuunatitiitbg g ala (p < 0.05) uddulmiass
ET L ALY - o -
Lifidfsunuinu indfoumfsuainusasisnlunis
Wisuifsuaueusnlumsdrssndusstivdasinnag
o oy ‘ . s d a £ & fa
Jufmwindvagwuiwszduiihwne 60 iWefidudlanu
uanensfua i Ay IrdRRBITERLELT (p = 0.016)
u‘Jagﬁuutﬁuuawummmlumms:mMiwtmﬁuﬁamnmﬁuf
' o ) -, ‘ N -l .
stwhusiivliefrdueng g woihrwinunivliefinedu 15
¢ & ¢ w o -~ AL o) ] ar '
waslous nunszae 60 wasimud danuwendanueng
P aa b ' '
IivdfnIsianiannguent (p < 0.05) KAZIZNIINI
P i . - w o -~ -
fhuflefisedu 15 Wefidud nufisedy 40 wadidud fany
wandAsaERdkpdAymMesdidiawizngusiy 40-55 U
(p = 0.014)
LA . - .
Tﬂur‘mmaaanqmmqmm’:hfu'lumsﬂ'::mm.mu.':a
R ¥4 . hNF .
NRawA PNl B TTAUL UMW [mmgumq 18251 iimy
‘ w d ' '
Urznudwssfulaluwssrzdungsld@niinguay 4055 1
, “ o+ & a . -
fussITzauduuldiinauandrinu
w a £ o & - “ o
* andnprullfl 4 aiminemaasiudia (mouniw-
1h1ia) AmmafinnTuang amidinedodosine

1 w a ]
HAYBINAUBANTITIIANAZYNEVDY
: ¥4 a =y Qut 1
inveuszivisdulauazgmaldanonaz
¢
masmpvausaalalilase

WuTiasnl n3andem

awu%iunfadﬂa’mqﬂs:mﬁ (ReAnmgniduouys
531:11941{1;Tuaﬁ'ﬂgm%\]ﬁmmﬁﬂa sufudnenaranin
Snanrgsamimpveaadlyluled usznavaniiuney
::mmﬁﬂauﬂ:gm‘ﬁﬂﬁminmsmuvaamaﬂutu‘l'nﬁ'lwm
1esunausansone laoving dnw lusadunIuleien
wnnielululed U937) AnwguasiBduayysbess (Total
antioxidant capacity; TAC) lihuwnsuszimodulaus:
gmﬁﬂs‘fﬂ Iﬂﬂﬂ'ﬁ:qnvﬁi‘ ABTS decolorization method
wasdneiwradluinlsdfmosnravanfussamang
#65% Trypan blue exciusion namiﬁnmwudﬁdﬁugmﬁﬂﬁa
fignidmauyadmndonfouifoutuasinasgu Trolox
wrlafinmrsvanusaamesdamimaus et ululed
WUTTaeeEu 50% A7t 0.25, 0.5 wiem? UATIIRAY




Bull Chiang Mai Assec Med Sci

75% AT 0.5 wiom? 13871 5 Wil Huarnldisedemnips
(Eniian Ao 2.92%, 4.65% WaS 14.28% AuENaU §IUTIREN
- - . -
75% ATy 1.0 wiom® a8 5 wifl uazedusiadiias 100%
AU 1.0 wiem? 1181 5 WaF, 2.5 wicm?® 1181 10 URE 20
wift  Susvldiianisetovaseadainadutafia 19.15%,
. - FO
30.01%, 48.83% WAt 66.67% MUAIAL wanIINfdawu
-~ -~ ad o &
Snounsmvsusasifiudasulavariugmmnininin
£ X 4 L " )
nabilaanadwuudaiiios At 2.5 wiem® 1281 20
P v a C a o a g
wift hififensmevessssedudanuige Sahlainm
& Yo a e v T
umﬁnmnwmdwumm:mugmaﬂﬂaua:au[aﬂa
nmyapvadsadiniulodunctidunfudanond wuin
, 4 oa o W
NMIALVENBASARRINIIANTIRG 25% WAL 27% eud1eu
a al [ v d W € A ' -
dartTouifsurunisldndudanisnaiasiiedadnade
aplFnARuBAaATITIRNULT I AR aiTzaud (50%,
75% Aty lddin 0.5 wiem?® dasdaasdodoimad
oo P T ' " .
Talwled salwasdlussrugldutiuinme suaduuuung
fiszduaaidugs (75%, 1.0wiem’) uasARuULLsaIRD
gnTndInanTEnudaad i ldaTuriaiuviomeld
usewrhmslihwesssmodulaussgafdenuidsanod
mnadastumIua iy Teasaa \a

- Y o a & e A
* unfnwuld 4 mudTingaastionde (monw-
thils) AnznefiamIusme aniinanamfealn

MsAn¥IITY
0 -y o =4
msisramsdszdinaranswaausea
neuaznANIMSgaIINY
vaarennallsIne NN WA YN

ar ¢

)
fiuansal nosny

ﬂﬁgﬁuﬁﬂwﬁﬁﬂ:ymmuzuumm?mmulil ynifia
Tywismsasdululoa -‘ﬁujﬂﬁnmnw'lu'mmm':zuw
sanldias madnmlasnsgawamedsdarwiuiu laans
Widsstaaiiumalmiiudfenuifglumsaaiulaits
mIinw G'fe'bfulum'sﬁnmﬁ%qﬁi‘ﬂqﬂnmﬁtﬁa f1any
'qnvmm:ﬂszl.ﬁuﬁwnwﬂuﬁmﬂnﬁﬁﬂuuamﬁ'&mﬁgﬂmm:
Tungunenadm@n 50 au (Wdis 48 A% Waz 1w 2 Aw)
fugiEmidulsmeusummmuandoslni laemeauuuy
FOUOTY ﬁagaﬁiﬁ‘mnuuuaaumummuanummwﬁ
uszumasiaymiluboa: wanisfnwmwui Fjﬁ'l.a]‘lﬁﬁuﬁm
‘I.Jﬂﬂ‘l"lnﬂ'?d fau WAL WA9 Mmgasun: Aadluiouas 9o
war 98 eudnau %amLm;ﬁ'lai‘lﬁ'mm:ﬂuamﬂaaqnﬂ%ﬂ
dasrnnnemnadmdnldmasaduiwsnumsifaioen

176

Vol. 39, No.2 May 2006

wezlf3Ensdsnasnaimavesdihmliznauiu waves
- e oo o A

myaneammbh iffutayefurulunrasuguainm
\ o - '

dlheAfidgrmussuuma@umnglesaly

. T o - - “ oa
© WnfAnETudA 4 et inenaeastodie (nenw-
thiia) socmaiianisuangd vwdnoandoaln

Y k14 C;. (7] r
wamslinnuiinaaiumsilesnu
msthanadwdninSaudulszaufnm
= =; o [ é <
14 5 TsaSaudunaseyaasal
ounaied dandiamaalnal

[ |
v lvowaa

ansthendy dahgiadlng Li'Jummqﬁﬁf‘fnyﬁ
i ldgmiggidamaarugiivveniszneg mﬂﬁmmjﬁm
madostmsthamincudluitidin enatroaaiiieidesves
mathemaslwibging el m:iﬁnm‘luﬂ%ﬁﬁi’ﬂqﬂ;:mﬁtﬁa
LﬁHULﬁUUNawmmﬂﬁmmfﬁmﬁ’um'ﬁﬂmﬁ'umsﬂmﬂé’q
Lwdntndeudulszoudnmid 5 Tnﬁﬂuﬁ'uﬁmmgﬂm:ﬁ
dunades dawdadealwa Suam 2 daadou Iﬂﬂﬁ'm'nq'u
tndoudtuau 47 au 1ﬁ’i‘umw;§"tﬁmﬁumf:ﬂaqﬁ‘unn
119%aY uaz 46 A 1@T%’uﬂ11u3ﬂut"}a\f[n'nmm: NANTT
Anwwui ﬂ:l.l.umaﬁ"nriaun'\ﬂﬁmwj (6.53) NAIMNTIA
AU (9.53) ua:ﬂé’anﬁ'lﬁﬂ'nu;? 3 1aw (8.38) finw
wandnuaglRE Ay mMaadd (p < 0.001) dwiungu
LAY WU AzuwwndIntIRRW} 3 16ou (6.70) Ty
u,ﬂnFmﬁ’umuuuriaumﬂﬁmwf (6.17) umznaslw
ANAiu (6.22) agnadlindAgyniaadd (p<0.001) wazifin
iazuslummesauuassaSruamiraata s Raudiey i
wWuin n'aumﬂﬁmwu;s:‘l;}ﬁn':'mumnamﬁ'u EIURFINTT
lﬁmwfﬁ'uﬁ ua:né‘amﬂﬁmw‘{ 3 Ran WU ATUUL
fnuuendnafuetudividynadd mafinenlunsil
FifAu ﬁnl%uuﬁmwfﬁugnmﬁmﬁ‘u nidlasiunis
thandluszdudunana wialdnnuriud @ndnSoud
mmftﬁwf‘fu u.ﬂ:ﬁé’ﬁhn'lﬁ’ﬂ’rmﬁ 3 1dow Wandansiinnaf
mnn".i'm'aun'wlﬁmwj mﬂﬁmwjtﬁ'mﬁumiﬂaaﬁu
mthandanaus i Todn 8NN ILIANTINYNIUMITLIANAY
davthginglngld

a & ooy a & v o
* unfAneTudld 4 @niTinmameasidie (nenw-
Thtia) amsmafinmsunng swinendodoslni



- d - l
nmnmnunnmmnuwm‘l‘nu

auduaznginssunsldihiumenszme
i gAUFINIA (Aromatherapy)
huifAnmnmyinemansgummw
umInendededlni

o -
ITIR ATNTHU

malfihduneu vy wWagaumnida iWunuienlu
-l “w B Aa -~ °
NIAURFUNIN hﬁﬁauﬂuﬂuuu'luﬂagnufﬂamﬁaﬁa
'3 o~ ¥ = E X 4 a a
guMwasiTL JagUiadvaandinmluaisil (hafinwndls
wodnssunilihdunausznoifagausiinde wazaony
fuRusszwinennd waswndinTrumldgausiide lu
wndnsEnInsmaaigunin ynineraodoslng
Taghmiguuouholungudainsituam 373 au Taslduuy
gaunny usslFaf@FanIstun uar Chi-Square Test
d - @ A ' a
Lwa’:m‘n:ﬁ'mwauwufs:mumwj’uquwn:i-w
mldgaustnia namsfinswuh ngudzadnssaulagiiiu
- @ wd vy e
dne Jouaz 67.6 Iffunuldihiduvanssinedovar 44.5
a da v El a
nﬂunuuuhmnnqﬂ fia awwead Yawaz 715 aub
A, ;v . kA
Alesulngiasnivfouazass fopas 36.2 wazTzozioen
1 "y o w 3 o E , e e
umilihdunasszmetaonimiinssadantt lanmens
= . . a R “
fltEulngiwresaunfuvasihidiuvneusuvreianas 74.1
[ £if W ] a a o ' '
nnumn'lwwnmqanaqm:mquﬂau Jousz 68.9 swnlng
v W + el @y o &
it feurs 89.6 gﬂﬂﬂﬁaummwnaum‘ﬂ’mnma
wrd o ' % & .
fifedanss 17.8 Rismamnroumsidnnads Jauaz 41.1
wazdrulngiazlinauagluazautwnaie Jouss 68.9
- a o G ol o a- a "
m'\uﬁmmnuqﬂuﬁmmmﬂ'nuawwuﬁnquwn‘smn’n
duasnoen st suwuiraadif (p<0.05) weauiifody
qﬂuﬁmﬁﬂ'laiﬁuwiawnﬁnﬁum:mu‘l“ﬁuquﬁnﬂumi
naseunTsiITURDNTHNe uwasalWRu autaitedeey
w . a o P A
wanfilnadawndnssunisldgauninda fmunzauvey
'\l'nﬁnu'mwﬁﬂmﬂ'lﬁm‘qmmw FanuA2 T IFREIUNS
- "l e 5 s = o
IHm'mjmmnuqﬂuﬁmuﬁ wialinangaanaiiuwnnmon
n a A ol v &g w '
Twuwinenas Lwaﬂnm'lugﬂr“lnﬁa:mmmsmm‘lﬂ
- E a A - - v A
» anfnnTulf 4 Fdrineeaestadie (munw-
il ausnaiinniausns awinendedosine

mmms“hmmam‘lumsmunanﬂmuu
mﬂwmmaunmmam 0 83,
AT 15 B9 HBzANTHAS
15 asn Tudagunandieng 21-22 1

d
13 Ugyged

] o P M s a o
NUIUAEATIH 61my WUAIINTINFFATRAATNITLA BN DUWAR

177

s

i 39 alivh 2 wgqumny 2549

fanuuandlvanninduludamdagrsun Tain
wdransznudanitldwiauluninéu "fnil'o'hiwuiﬁﬂg'
Fnrsdanwimdiarinisldnasnuluninivnsonsaan
Aewwtinil

Taquszasd Wamdrdarmadusasialy, anudtums
\#iu, rating of perceived exertion (RPE) uazATiny dwasnu
(EEN lunsidunsandivumeniwion uasUoudioy
s lumsiiuuss EEl 50390 udu 0 am Tuiu 15
DI LRETHARS 15 DIFN

Bmidne didimafinwwdaauning 16 au mquﬁ'u
21 ¥ wdaroulddulisunsumdenfuilannuasérdnita
ﬂmﬁumimﬂLﬁuné”'ml,i‘faﬁaummﬂaawgti‘ﬁ"mnnﬁnm
whaznkdBIIWNIRS AT MUl 'umﬁ'nrﬁ’mgin'n:mﬁ
uFtududpanuieususunssnmiawiinam 6
wift Jasammudwin s dusasa i umndwield
AMWIURIAN EEI

wan1sdEnsT Lﬁmﬂ?‘nmﬁuuﬁagaﬁ‘mﬂtmmﬁﬁszwﬁu
T RUDBEMB IR WIIMEEWT 3 N3G WUTIMTER
nopvaruapwiauluszduaNuTUIY 15 semiiniald
wﬁoam&;aﬁqﬂ Tansfinisdunoondinnudu 0 asmuas
ATUTURT 15 pamltwasnulndifiveiu
“m'rmfuazﬁ'gﬂuanﬁﬁnm vt ddinuTu
?iﬁﬁuﬁﬂﬁgmgut?nawu':ammﬂﬁﬂu@ﬁ-n,mtiauﬁaw‘ha\nm:
ﬁwumag’ﬁmwﬁwmnﬁu ﬁﬁiﬁ’élﬁ‘l'ﬁ’luﬂ‘ﬁﬁﬂvﬁﬁﬂﬂLﬁuL‘l&l
maadawlnivestaszlnn v uas Torlupmsdusansld
néuiilarn ruwtninniwuazdasl s Banmaandiowiniu

+ Anfnwnrulif 4 srdETinatmaasiuAa (Mofw-
i) ansnafianauwnd aninendmBoolw

mafsauhiaudnlsng
Tursesmafuszniadgeogmandgand

o

oz ltidamanuunansedlumaniedn

sl nafa

"J'nqtlszmﬁ WenSpufisuszoen1afnau@u (stide length),
AN ITIEY (step width), A1uFInTEw (walking
velocity) WRzaT AT EL (cadence) s:%’i’m&:{gamqﬁﬁ
warliflamuunwindlunmnied

Emsénen ndndnaiaiindgiogwandidiuam 22 an
Taal4 Timed up and Go Test (TUG) lwnmailunismiingy
digeany ?1nneiuﬁﬁmwnnwiaﬂummué’a (TUG > 14 Funfi
Fuan 11 aw) Lm:ntjuﬁhiﬁmwunwiao’lummnéﬁ {TUG




Bull Chiang Mai Assoc Med Sci

<14 5uf S 11 au) lasnasavlugosnnuiimaéiude
anmTImusIsuRzA TR waeliiineYedautsluaees
madulssmiiemsdnniasRuiioiiauia (Dry footprint)
%afid 2-way repeated measure ANOVA lumsiamzAna
voanguuazaFlunadn
uaniIAnruaznsaflIena ntjmjgamqﬁﬁmm
ynwiasluniTnissafiszeeina(stride length) fAsundn,
A nin (walking velocity) 9497 uagz d1uauniaeio
wikmiannm {cadence) ﬁﬁ,’aﬂn’hmjumﬂi’m’rmunwimnﬁ
nrsreialduddgnuadained anufeumnous:
AMTIP (p < 0.005) UATWLI step width ﬂaongiuﬁﬁ At
Unwimm':mw'a'di'mi"]am"\neg'u?‘ﬂ.:iﬁﬂﬂuunwiamﬁme
fatheiip@dgnusddamsinudmamnng (o <0.05)
ualiwunNuaNEYEs step width ﬁmwﬁ’sg‘co leaan
'ﬂ‘agaﬁmwuLl'nJﬂugw'm'lunsjuﬁﬂmwunwia\ﬂu.
INTIAT Hanwﬁnmﬁ'lﬂ"ﬂ«%i'wggqmqﬁf.immunwimmi
mswnsiifmssinllusmmadufisennnguilasiym
ATULANITBIN NI

apluamsdnm nq‘m;l"gamthamﬁqﬁﬁmwunwiaanﬁ
nadrezimalfudouunnurunnauia zezfdua
WBuhas ureaediwawiadenilmiboasse daFoudiou
r'\'unq‘uﬁ'l.aii’:{]:ywm’nuunwimmmwoﬁﬁammF’nmuamu
WAEAINTIE

e oy a - v

* nAnwsuln 4 seiminamaasiodia (nanan-
. A -~ L4 - ar 1
1w) anzmafianusnd awdnendadoaln

aa e §

JanmimIeanmaimauvuielsin
anunnszavhuna i nsy
anay 9%

) ¢
I Yvoaan

mse‘rnmn?«ﬁﬁi’mqﬂs:aaﬁtﬁaﬁwﬁﬁﬁﬁﬁmnﬁu
walsfinuasfinminrimouanasvasdamadunasialade
maduaAaimifeiein 'lmﬁnmq 9 1l drum 10 an
Foldiaslunsdu 20 wit Yl unmduads 70 asy
wif hmdannimduresiala vaewn Bsasnmanialas
masuuslstinuastaeiiuda smasaulaolssda Repeated
measures ANOVA fi p < 0.05 uszl¥8B& Multi-Factor Re-
peated Measures ANOVA WIHULAROLAMUWANAINTZWING
MINELAREINIBANMAIMULBUFNLNAT Y wREANIHARE
uansAnenudt maduuelsdald dasimndriale
(Heart rate; HR) Lﬁugﬁuarj'\umﬁ‘ﬂuﬁwnui.iu-mmu

178

Vol. 39, No.2 May 2006

. an as . ' r
WRZTIHNITEANRIEINTY uWAINAUARAIluEIIHERARNE T
mnn'rsﬁnmtﬂ?ﬂmﬁaué’mm'mﬁwmﬁ"ﬂa'ﬁ'namju
. ) ar ' . ' -
My gMeanfIAIntg wazTHEunaE danaionnd HR
Pusnenanuetnaiiadnyneaiia (p< 0.05) ondutaann
Y . e
futaeduas i HR lauflauuansiaii (p = 0.193) uas
a o a N e .
ummawmam‘m‘nmuﬁﬂﬁ]gdqﬂ (Maximum heart rate;

. ;e 4 PR

MHR) Umust@urinty 137.4 + 11.03 afaund Safailu 65.30
+ 4.93% 109 MHR logamiaglutsuasminispeniaame

w -~ Y I N P
Twssauaaminung lumaduenuianaiasddigngian
MHR L'i'hg’ﬁ'}u:ﬁumm“ﬁhmuﬂmd 60% uﬂ:wuﬁ'wgt'ﬁ’l
Hummaagsmuninwazduvas HR 1Wegluda steady

o e e z - =

state gadsnuwIntuna e aauaaImbhAaveinndu

~ Aﬁl & " a0 & v & da
uaT.mﬂ-qﬂu Uduwmvdlumadaneanidainmedmitanniy
panfidsnield leeddelomilunnfivdrzéntowns
Frawtadszuuialanaznroaion Wunnudanguue

& . - Y

nanaie werdedenuwiauriaznumuunanaudia

o “ w5 ' Y & e &
wasiiumM T sEmuduRuiTrandadouruuasn e
b ot

@ & - ™ a “ oa
 HnAnTWIR 4 @i inenenensUnie (MEnTw-
Tha) aasnafinmiuwng avinedodosdne

arinmslyndaalunmsifuaeaval
vumsrmaeuluiygundg ety 1922 7

a “ & -/ w4
arfimsliwasa (EE1) (HuauadBamalindn
A w v aa . - '
Favaldiolunandfin Wwazpefdman dlnmsfinwwnen
grimIltwisslunnaulltroad wadylydnmsfine
. X . w \ a I'd a g |
drslunindunasndunon Tnlaidmifinmiiihe
Wisufoudamnmnduiala (HR) aud waedsinsly
waaaw (EEN lummdurzniamaduludromin (Fw) uas
MIEUNDLWAI (BW) unmpwiuden fomarauiuioiu
#id 16 Au onglaly 21.38+0.50 U udszawdn 2 athfie
FW uaz BW uunamswiwfeudioanuiiaasuioiawad
Wenuwm 6 wifl dhdsamnnduwinlirneinussrnefiu
wazA UM TSR U EE! mamIfinmiwian
madu BW lgwdrnulunmaduinnni FW adreihindfiny
nueala (p=0.05) uarAnaTIlumaén BW $inin Fw
el A YRsia (p=0.00) uddaTNIRAUR lITNEY
liiuendirmaadif (p=0.98) sansoauieldinadu sw
o dom A ' - o a
vursHwWIuiR el wRwARLaundtdnduudnduwnndu
P 3 4 v v = 'R o« - '
YNNI FmedLmnum'mnm'luqumﬂ FIWIVTUNRABNT
a v o A - -
asaTalunmadwuasi ldndadanlslunnau Bw



NnImamatinnsumiiFoalvisi

- . . . wa
WanrudasmsiunmsigoanSiavannin uwdstnalmfieudn

W . -~ . a g v oa
HR n‘luuwnmanu'.i:mwm:muaaagﬂu.uuuﬁﬁ'l'nr_lw

dadrialum sy BW drsenuFenssuia

telprilunsnifin mfinwselunsaulawsn BB lums
a - a ' - ry o,
WunapwRsspaInTIane § madusuiuauiiang g wia
Ansludihiunsfnsnguanying

. P A a - a
* wndAnwtulf 4 ndTinemaaTindia (Monaw-
1h1ia) amzmafianiauwnd aninonandoswa

MTEUID NGANT TN I TIH RN T2
A - .t
megaumhAlsiAn N Imansgumn
v Inendeealuu

Iy Y ']
Inu Teduni

qﬂuﬁﬂwﬂ'ﬂLﬂuﬁﬁuu‘luﬂmqﬁmﬁa@ua FUNTN WAL
amIAnmfiRgtasruwgansmilfuasiiaiofioada
n'nﬁnu"lﬁﬁ’?@lqﬂ'::mﬁaﬁaﬁnmﬁquanswmﬂﬁfﬂﬁmau
sznoiie gaundn faludnfnwineairadgunin
uwvinmdzEoni Wudvasnaasld araiiuazizesion
m3ld wazanudsRuSuBssiouuazwaansuntsidin
nouTHNLA agaustha lapgswvumauniuliauny
Wnénw 6 ﬂm:’mmmawfqmmw finfnweauuLusEaUMY
nduauezE Il Medneadialddiuon 373 alu
IEaERE NI TS Chi-square Test iiiadinTzdd YA
§id mamsAnwwud ngudadredulnaiiiumandgs
($oun: B7.6) frssuBouddanialitinaug am*mmﬁ a
gaumiia (foras 54.6) Tanas 44.5 welshiumanszmediie
wnuﬁmua finrradlunisidihduveuszimoionnin
Waouazad (Fanas 36.2) sozaanlumililannn 1 @ad
('Faua- 35.4) néuﬁmdwaﬁnu’liﬁﬁﬂuﬂam:mu Lavender
mn'naﬂ (Saunz 59.7) uRs wfunpazn EI'H;.INLﬂ alfunn
Ylﬁﬂ (Foum: 71.5) naumamal-nmuwau1~mﬂLw-n-nﬂw a1
Nammwﬂumnuaé'lmy ($nunc74.1) mﬁmﬂ-mmaﬂﬂmﬂu
33Afeaund ga (fonss 68.9) me-ﬁ':ulﬂm-nam'lfmmu
(fouaz 89.6) MflunuAzinalHadanANTINNITA old
ﬁﬂﬁmamzmm%qﬂmﬂwﬁﬂaamﬁffaﬁ'lﬁ'ty {p < 0.001) ue
st lifinssamalddhdumanszmeluilagsiu lanwemdo
Lﬂﬂ'li\i'lﬁwnmzmmﬁaqﬂuﬁﬁwﬂ'ﬂmnndﬂswmwaﬂn
filudfty (p < 0.001) apldieinuiinadonnfinTaans
Ihiuneuszimed aﬁﬂuﬁﬂwﬁ'ﬂluﬁfnﬁnm"’mmmﬂﬂ‘?
FUNTH u.am:'l'nmuwam-w\nawnalmnanamammm
FUNN muumﬂ-ummmmmumwmm panugausinia
Fnanzay w.raumﬂmn'msuumsaau'lmmunﬂnmh

179

T 39 aidiufi 2 nquanm 2549

“é'ngﬂ'ru INWITENAY

- )

E o d a _ a o - .
* UnFnETHIN 4 U TANEIATRR L WS {NMENINW-

ar

e azinafianuwnd unvinendodoalwe

¥ T d‘l 24 s 3/ o A
AMANHHUBDODUDIN TION TANVDALTILVUD

v 4
A81A9949 Powerlab hand dynamometer

a ¢
finasal ArzAathlszma

'?ﬂqﬂ's:aa#ummﬁnmi{tﬁaﬁnmuﬂmﬁumﬁuumsﬁ'\
wosuntiudasewinanmatiudaly 1 wiitdt 3 wift uasilam
saruidsfovsimyiamsdwemntiulerwnimsiivdely
1 wifiny 3 wift lesRanTanaindudsussuazaulsng
Iu-nw'mmﬁﬁqmmw&‘ﬁwmu 31 ou (206 = 1.5 1) didhiny
ﬂ’lﬂ’lfr’lRE)U'(}nﬂuﬁ"meﬂﬂﬂi_lfluf.laﬁ‘]ﬂI.I.'S\‘lqda."ﬂﬁ"]d‘l’nﬂm']ﬂ’l
1 wifiua: 3 wifilaplfindas Powerlab hand dynamometer
ﬁ'm"ls'nﬂaaUt?m*ﬂuwSnﬂ%y'alm‘?ﬁﬁ'mmmﬂaau 11 Al
TaoSuszozian 3 Jusswinmamassush dutaas un
nawesnIrannusfivllaggafion 60%, 70% uaz 80%
vasussfiviiagege damalsus Toun snedovaswssbuia
melun 1 3mﬁdau‘§uqﬂmiﬁuﬁaua:tﬂaﬁ%uﬁﬂﬂmmﬁn
vasussliudioluzae 30 Turhigarig NAMIANEIWLIEa
wanga I REAAYMIIEDR (p < 0.05) 1B U
wwiwmmasouiufiasaly 1 wifiny 3 wifl udlifinnnu
wandvadelsdpdagnaiifuasdandaaanTeninmiy
negauiiudomald 1wty 3 uf sudsitfianumindade
mnﬁqamnm'zﬁnmiﬁa suadpupanfiufiamaluiam 1
f’:mﬁﬁau?;umm‘iﬁnﬁammm‘mmﬂmmuﬁuﬁw‘ﬁ 3 Wi
(Icc, =0.7036) muumﬂumuﬂ'mmmmﬁ'\‘hﬂﬂumﬂa
IEY aduﬁd‘uuuamﬂmﬁad Powerlab hand dynamometer‘l.ﬂ

a L aA a a “ oo
+ nAnwnudld 4 sdrinmesaaimdie (Momw-
iia) amznafiansuwng awdinensBusln

Taduniwanemsnageumayonlugn
a30) AUAIIUE

LLuumﬁaumﬂ"ffanIMW (Trail Making Test ; TMT)
Lﬂmmunﬂaauﬁ-nﬂmmaommﬁumnmunuﬂmumﬂnnnﬂuaa
wwumesaviiidedine fa a*H’lﬂnunnmﬂmamqmmuu
sannntsemesumenuiaiibiatuiu i éumsfinen
0 wnsiwafionadnasnamnasau TMT Tulagiudalil




Bull Chiang Mai Assoc Med Sci

mafnwufisanuthseffinadenimareuiiutznalne
N 1un'1'sﬁnmi'{%qﬂ’3'ﬂqﬂ1=mnrtﬁaﬁnmﬂﬂé‘uﬁﬁna
ﬁauuumaaunwrﬁaﬂmm‘ﬂ 1éun mMwn szAun1sfinen a8y
waziwg lapisufsucandldlumsduuuneseuuuy
MESInne (TMT-E) wazuvunasaufisaudasianld
wigmuzing (TMT-T)'LuQ’ﬁﬁqmmwﬁ Lidnzunwiosne
§¥BY §1WU 126 AU LWATID 58 Au WA 68 A
Tasusannilu 2 d9ay A 21-40 U uaz 41-60 T fszeu
nIAne 3 1y fg sedudszoufine sERudTsNAnw
uszrzduaaufinm wamsANE AL mniinsaanails
Tumsthuuunesey TMT apnsiiiadigraahan p < 0.05
Tavafilslunisiuuunagoy TMT-T fisstesnituuy
nawoy TMT-E adnalvuddgynemdd szdumsfnm
ua:mqﬂuaeianmm-ﬁ’lun'nmLmumsau TMT-T arsiing
FIRBAf p < 0.05 usitwe MadUfFuwuSTEwian
UBEIEALNTIANE uaztzwinnguazwe lidnadaranlums
Muvumaaey TMT-T 'lmjﬁﬁwé’unwﬁnm'lus:ﬂ"u pauAnm
L'Jmﬁ'l'ﬁ'ﬁmﬁaﬂn'hgﬁﬁnﬁunwﬁnm'lm:ei"uﬁﬁuuﬁnm
1u;§ﬁﬁa1q 21-40 9 nmﬁ’.‘&'ﬁﬁﬂﬁnun'ng‘?ﬁﬁmq 4160 1
nnm':ﬁm:ndmmmﬁﬂ'l,ﬂLﬂuﬁagﬂﬁugﬂuhmsﬂﬂLmu'nﬂﬁau
TMT-T ‘lﬂﬂ's:qnvﬂﬂum:mnﬂmﬁﬁLﬂuﬂuﬂnﬁtngﬁﬁ
AuRaLUndivoIRNad

- Yoo - & - a
* AnfneTuin 4 edminomaeniudie (mMoas-
ey anzinafianauwms arinodmSaalisal

AnssumMamaTmRE UM s
VDI FOINANAIY I8¢ 60-74 1)
tuthasunsel a. udnsel
9. 1104 2. 1F09518

AN 23700080

myfnmeTiiserniwRefnn AanTTuRdauduriug
fummisdaludgeargwends $wou 29 au ang 60-74 1l
Ry 66.93+0.743 11 flendveg thuthsTunsal a.uinsel
8. lod 2. F9e nmImareudan Berg Balance Scale
(88S) wanmifnwudgengUsranufons: 86 Hrdy
anuaunInluntmsdfiundlidnedeniiduianssy
ﬁi’smw&'uﬁufﬁum‘m‘nﬁ"mUnaﬁﬁ'ﬂﬁwﬁrymaaﬁﬁﬁa
fenTsumIgned (}*=6.473, p=0.01) Faudlorvhdianionisy
ﬁawuaﬁﬁgamqﬁﬂwﬁaé’ﬂmﬁ WIEURIR U UAT LY
70Y89 BBS wuinfinnuduwuslufieniuan (r=0.601,
p<0.001) '[ﬂmjﬁﬁﬂﬁmﬂﬁﬁmsw‘lwﬁeéﬂmﬁazﬁn:uuusw

180

Vol. 39, No.2 May 2006

181 BBS § wanandawuing 17 Asnstuifieuvi Tas
$oeaz 60 mmeﬁmmu‘ﬁliﬁ'mmﬁﬁnmﬁﬂﬁ'ﬂnﬁua’ad Fnen
¥hams $avas nathn §rean g Sravaeih neungh
aeE P e a1 Saveslutu alnamimidying
uou Tk e Wi saian wes Ty uan dsfanvaament]
Tmmm:ﬁan‘rmlumugnmﬁm dlauBouifisunanauminuds
WisulanuAenssuluszdudiunans (Moderate Exercise)
Failuszdunssenidsm nﬁmm:ﬁu‘lupj geay

* anfinsnTuli 4 meArinesrasiuAn (monTw-
111199) aezimafianisewnd uwdinoaodosing

= =y (¥} d'l
msanuulSauMaumsns v v
Tldnanslwandnfuasdiniinnuunmios

nMamsiaau egszwane 7-12 1

ado L)
e IR REE R RGN

mM3uaafin MTADu uarmoduAw Wussvudsesn
i‘ummg’ﬁnﬁmuqumimem Wadinfimazunwinses
xunﬂi:mﬂﬂmuqum‘smeﬁwﬁ’m'lﬂﬁ’wuwﬁa avhiiiua
gom T ld nsdnwiliiumsinendsnnusnsoluns
navdvandndnfouifisududniitauunwiag
num3létu ludweng 7-12 1 laadwdnn@idum 37 au
(710 19 A% uaz Wi 18 Aw) il ouinmuaenuasdniiy
ANNUNWIBIMIMY I Bud W% 43 AU (17D 23 4 uas Wil
20 A} mn‘[saL‘s'uuiﬂelﬁnmm&msqum Faslyedumrleiu
21Nt 90 wdiustull mnesaummseaildAsma
Sununludrwing (Lateral reach test) HANVIANWIWLTT
suEmasalunImasssmItuewludutewdnnses
nsulsifanuuaneaiu uasawnivaowbifiaadanny
suvsalummusinasiuuansliindhlng 15668 Unpaired
ttest usziAnRdaMuUnwiBIM IS EulinuE NIl
m‘sﬁmmu'l.ﬂﬁwumw'l@?mnniwﬁ'ﬂuﬁﬁﬂarjwﬁﬁ'ﬂﬁﬂﬁmmmﬁﬁ
(0 < 0.05) lnpfiFadovasizezmoef Busaw U divinie 19.07
* 3.73 Uz 17.70 + 3.20 LufilunIanuddy fune o1y
dwin fIUgY uarAuEINIMYY LiEanIanensoinna
sualummusdmune Buwwlumesuiamuasde e
1uté1'mf°|~'\1ﬁmm3'u NN salldharamunnlums
maﬁ'm"mﬁ'mﬁ"lwaaLﬁmffewaan&ﬁm1ﬂﬁn1’1mmnﬁuﬁ'u
wiatnslsimwamnusansolummsssamesusma ngnis
ATHUNWIBIMIM T WEulionuuanenITewisd s e
FaluawinndadpalnsfnwiRuidus el wiudnAganw
unwinsnansldiuisnaueanisldmmasesunmsbunsay



Nseamainm sunmdiFolni

“di 11.' (3 &

gastuuswlineduneseansoldinuernnesnioluas
ar = i

nudvasiusanlundudoldvisls

ae o2 L oo d - - W A
+ dndEnwsullf 4 sedrdinomeasiude (Monw-
thiia) szinefiamsuwnd awimandodealnai

4 QJA at 7] [7)
wamslamudineniumstlosiumsilands
lwaminFaurulszanneii4lsaseu
Aufigseyaasal sunenios
73 [ = 1)
Jandudeaalva

ser & 1
qalag YWNg

ommhandsfaluilymidyfismansnusanih
Aatesiiie  MlvEuddasrduussiaelunsinm
ﬁagﬁumn'mJ’m“ﬁ'aﬁwu'lui'mﬁnﬁﬁmml.ﬁ'm]ru el
mmg’tﬁmﬁunwﬂmﬁumtﬂawé’aﬁq waluindnenvtvan
Sasinanfianisdandaluwiodlngled nasfinm atail
ﬁi’mqﬂxmﬂﬁmﬁwﬂuuwmmmﬂﬁﬂmufﬁ UM Tt
m:nhmﬁé’n:w.mﬁﬂun'rs'lﬁ'ﬂ'nuj ué’ﬂﬁmm‘%"ﬁ‘uﬁ T:H
mudsunianyiliawg nfudae tnatlsznaudaeinGnutu
Psenufinwiilf 4 Sofinwe plulsaGoud Lﬁuaa%ﬁmzﬁ a.ifing
248 elnal $1wou 2 FoaFeu hmsdadenlasnsgainiaw
“maatﬂmamﬂamﬁ‘l@mﬂmuﬂnmnumﬁﬂaanumiﬂ'm'ﬁae
(N=33) un annummtﬁunnummuﬂ‘lmumwmm
Tnmwims (N=37) wuunasauisznausadionudiwan 10 ds
NENTANE WL ﬂzuuumﬁumnmwmaaummjxﬁmﬁu
matlesfummhavdnhmansiieruuansaiuatnehiuiy
mmﬁﬁvfsnaﬂunaam {F =83.018, p < 0.001) LAZNFUMUAY
{F = 9.274, p < 0.001) Topflnzunwaivnaulinnuy wisld
Anudniud uszeApunaa bR} lungunanaariinu
6.15, 9.70 uRT 8.52 ATLUU AINAEL LLR:'lunsgsm'mQumﬁu
6.03, 6.19 uaz 6.86 AzuuumNdey Hesuiulanlfadd
Tukey's HSD analysis \Ap1SBLIALLAIUANEITEIRE LK
Famunte 1um§uﬂﬂamwudmng}ﬁn:uuum%’immn@haﬁu
pdvEAYn19edd (p<0.001) FIungunIugUNLIN
azununadlfenug 3 Lﬁaug:an’hﬁau'tﬁmmjua:ﬂé‘alﬁ
AR (p<0.001) dawFomd guTznIIndunUiInziuG
mﬂﬂ‘sumwmuﬂua- 3 Lﬂaunﬂmﬂmnaunwamaamﬂnau
muauatwiisdRymMaaiif (p<0.001) msdnmeiaiiugas
Widuin unnnu’lunauw\mumw'smmnum'n‘]aanum:
ﬂaa“awmmnwwu ua*tuanmmu'lﬂmumaumwm
fansliag mnunLmummmﬂmmmﬂmﬂﬂﬂgmﬂwmm
dra’nu‘lﬂwa mwwﬂmmwmnua-ﬂawLam‘nm'lwnwm-s

181

Ui 39 adiui

o A

& o a A - -
* unANETUIN 4 v iTineifire ITuAa (NEnw-
f1ia) Azmafiamaumng srrinensedoalni

msfSpufunavesmstandniienuy
self—stlretching 1az PNF technigue
aemsnfdeunlasszivanuiandvibe
(pressure pain threshold)
ﬁ‘;ﬂ!!ﬂﬂﬂﬂ%l’iﬁﬂgﬂﬂﬂ!ﬁv (trigger point)
YpanaNHBN (upper trapezius)
Twmand

wHagn Yoyia

nﬁﬁnmﬁﬁi’ﬁqﬂwmﬁtﬁaﬁnmuwmmiﬁﬂnﬁmw{a
83T self-stretching waz 3T PNF stretching imniia agonist
contract refax {ACR) #amsiua pwwtasmiTuanaianimhe
@T’:mmn@u“‘mmgﬂnm%waanﬁwmﬁam {upper trapezius)
wBnufsuiunguauny lag@nmlunwmg ety 18-25
U (21,60 £ 0.69) 1174 30 AU WIGiIIINMITNARDIBEN
inaaunguivindu lasn1sguivasn (randomization)
1%17%paila pressure algometer Uaidiudn PPT 1833ANAITY
I@ﬂﬂmj‘ﬂ 1 Tﬂb"]T@lﬂTﬁ self-stretching n&am 2 $nw35 PNF
stretching menaw 3 ungueiugy Feazlaldsunne
$nwla g sndwiadn PPT wdsmsinmriufi, ndanisinm
5 w1l uaz 15 wih wuinsBiandunites PNF stretehing
Wiy self-stretching 61 PPT Wudue tnafidnieymesda
(p<0.001) munmjmunuﬁmn'mnm'luun'mﬁauuu,ﬂm
W PPT memat'lﬁuumuumﬁnmmmunau WU
fanduiiosasds PNF stretching S PPT wdinisinm
Rt (28.96%) wnnimsBandanilad® self- stretching
(24.04%) URZNANAILNU (1.10%) waadlWifiudaszivBaw
waensfiangiusiie 5% PNF stretching Snadianisaanaia
nmmﬂmnmaﬂﬂmmummnmmuam'laﬂaummmw 3%
self-stretching Was NHUAIUAN sulwmstandunilai® PNF
stretching muﬂsuaﬂﬁna'iun’nm‘sm'ﬁnmganwmunawwﬂ
mnmiﬁnmﬁmm‘mﬂﬂﬂﬂ?mnﬁtﬂwtmmﬂumsﬂwﬁﬂ?nm
Nﬂuﬂmmwnﬂwumnmnmmuam Tapmusniims
uanmuma'l.ﬂmmﬂmaqmaﬂvnaunumﬁnmnmﬁmﬁw}
sl
s yindnwntuilf 4 sdrdnemaaniudia (Momw-

yintin) somaiiantsuand awdnsodisstug




Bull Chiang Mai Assoc Med Sci

o

NAYDINMSHIANUIIUA U IAOMS
nlagunlasmdyaan (vital signs)
s b & Y
sEAUANNITNIVY RIS INA
(pressure pain threshold)
HazIFUsoUIINA BN
(muscle circumference) Tunuiln@

¥3981g 25-50 1

BRy¥d mmnes

n'r:ﬁnmﬁﬂ'i’mqﬂﬁ:mﬁl.ﬁaﬁnmmﬂﬂﬁﬂutmawao
Andrggoatn (vital signs) szdumuinduihadasusine
(pressure pain threshold) wazifuIBLINENHENIIYY
(muscle circumference) NBWLETWAINTHIANKINUA MUY
1uﬂuﬂnﬁ'ﬁ1umq 25-50 1l (36.45 + 6.59) WAy $ uau
11 au lapvnsiafidammsduueadile (HR) aTuéu
Tafmuneialalud (88P) anusulafieymzvnlainainds
(DBP) goun il (skin temperature : ST) TzéuAwiRn
FuthefMBusIng (pressure pain threshoid : PPT) WRTLEU
savaanduiilewitn (muscle circumference ; MC) finuuss
wiammweRuhusuwn Taawaatuss 1 929 Hwnan 10
U WANIANBINLIIMF TN TR RWTUA UMY Fn ST
(fiouwan = 32,55 + 1.53, MAIUIN = 34.17 £ 1.16) Radln
BRI AIRDA (p<0.05) A1 PPT (fawwia = 3.29 +
0.51, waowia = 2.74 £ 0.73) aesvarniivddumeada
(p<0.05) #1ufi1 HR, SBP, DBP waz MC Lifinisdnuutsg
%mgﬂ‘lﬁ'h msmﬂﬁuﬁmé’mmﬁ'ﬂﬂﬁmﬁfmﬂmﬁm’m
wisdauduienas uddmiiunlinasme wazwoiinis
winRuFus s linadamaiunisinadouladin ol
'lum'sﬁnmwia'lﬂﬂaiﬁnm;ﬁuaﬁ'u;:ﬂuuummmﬁuﬁwuﬁﬂum
WRSHRUBIMTUIN

- Loy af o m e
* dnAnmruilal 4 i inmmasninda (monw-
1) ascnaiinmsunns anAnmazdnslm

=
Maf3ouneay out put
vaamsmasadlnaldinaiin symmetric

UAT asymmetric

yaii¥ani funiFa

MIANBTIFUUL asymmelric technique W3a half-beam

182

Yol. 39, No.2 May 2006

technique LT Ndummaghannlunsaeiaiinmiuli
dasnngoaatywininia hot wia cold spot keznulsl
mjuﬁuﬂ"uad'[ﬂﬁ {inhomogeneity) ﬁu‘inm:aw’mvmmsmu
port fianu wisntdfans i fud e uifvadnidon
Tuniilng mianefafuvy off axis Mlwezaaniu iwns
‘laiﬁaat'f'i'auﬁﬁbjﬂdn

38 5IFULI asymmetric technique usnsfidlam
mydwialas fapiunsuie il dfaysfuwinuas symmet-
fic %awuiwﬂ’aﬁmmﬂmmﬂﬁauag Twmmeaaasiasldvinnig
Jad output TINMIIRETIRLLL asymmetric WAX half beam
technique WBURLLUL symmetric e finw B st ififiuasion
output teun AuRded (field size) 3znzRn(depthjun off-axis
distance (OAD) lunsnaaasiiariada out put Tasls ioniza-
tion chamber Wa3afia water proof TogSaluurunaniz

WiaSuuifibudn out put 484 half beam technique
fis symmetric technique lapdafhud s filfuanuuandiewuin
#7 out put UBY half beam technigue ﬁﬂ'ﬁgan’h symmetric
technique wazifinfaduiofiFuanunandranuinzo:
dndug mnadismas out put axfduRuduanuiuiiusesen:
#1990 central axis Aukanaaziidnaeasfzerinasly
FINANTIUTILAEUA out put w84 asymmetric technique
fil symmetric technique WU377 OAD = 5 Tu.ugz QAD = 10
a3, WiTf OAD = 10 u. fnednsvas out put ananind
OAD =
edfanm

5 gu. AyzezdnaalUwWutineenares  out put
. i - |
a7uleiein out put fruauannninfi central axis lusa
A e a - ar . Vo
910 hom effect HaliEnTwannwlzBzdINEIIzEgHINN
duduifiafiFuInniy central axis wefiszuzinasluusdiuiy
: o v R . e o o o - ‘
AMULANININARY FeB AW IS A ufiTasis out put
“ﬂ ar G ' F o a g 4 v oa =

wasaruasndmaunuanuanuanisibedindniiinng
fnvudveialy

o LA a a YRS a o
T inAnIUilA 4 mdeineerenidia $idnedie)
anzmaianIunng uninenancioeln

399NV tazHanyud1aevaya
A A& . W =, w a v
[Hale mﬁiuﬂizmumw‘sammuu
PIYIU NEe

matamwifsuumanioasawe oz anaud
wrnineuuniald Sadwitmsiasmiunteronuni
wnuuluszezuan wasniSaduulwicnzuinfivuraln
vildusnaansmilaadndannwdideuatdon
ﬁatfu‘lummﬁﬁamazﬁmﬁm‘mnanauqmmwmmm‘%aq
LREFR IR LT STTRY Tﬂu'l.'ﬁw:'.uﬁ'maoﬁ’m:’uﬂ:nﬁumw




- [}
NnsmsmaniammmdiFedn

Siduy Iwnsfnwasail AIdudsdasmmiavuiiagg
ﬁmgmﬁmﬁaéwi’uﬂ‘::tﬁun1wi’aﬁwﬁuu I@ﬂﬁ"m'lm:iuﬁ‘ham
Uzneudantonlindnansdnng leun Fewilasaninasaiii
PRI 5 VWA vt uudispsfifiauiesianiy 6 Tie
uﬂ:gﬂuﬂnL%ﬂmi'mmﬁﬁmmﬂdnﬁ’u 5 yure (alums
arngouTeistismuiiid dstomwidduaud
ganriokenTieanfoauszaiudiouminldazifoa
windeoiipgle '[ﬁm‘éuo?umnm:ﬁ'mﬁan'?aq aun
Twdazaian Twdalain Indareddnuanlndalaiv
wazlndiofidn wuinfmailn 28 kvp HafSsuifiou
fuaIRT e NENETIR ﬁaqv‘m'ﬁﬁﬂﬂﬂ'z-lmﬂuﬁugaLi{asﬁa

e . - ¥
Auinun witdonldindaladwnszawisaauglld

ANuABINTT 'Luf.hwaai’aqﬁmmﬁﬁLﬂu'n'mfwmsa:
fouflpsenitasinaandld Indsladunanunaifua
miupiue Tndamais 12 3 uaz 4 Wadidud i’a@ﬁﬁwm
Auduraunaidvunaasdldldauaouaziin kanmmases
wuiﬁaqﬁﬁﬁmﬁwLﬂuﬁa‘.’fwuua:ﬁamﬁaoanﬁﬂaaﬂ.‘ﬁ"
IwialaSunrunnaiduymivana Judaaou 1 wWafidud
"i'aqﬁrhLﬂuqﬂttnm%uu'l‘ﬁ'lﬁ'ﬁuﬂn Wdayatneduania
ﬁ'umaaaﬂugmﬁatﬁaﬁwi’uﬂmﬁumwﬁﬁLﬁmuﬁmﬂwm
4.4 m. uSMARELMAIM INBAYUTIaeY laomathamwii
Lﬁmu'uauvjmhamﬁn?m’l‘fmﬂ‘iﬂuLﬁuuﬁumwiﬂ%'umvju
LACERURIRTREE L 41N wui'amw%'a'ﬂ'maw"\m‘i'\aaaﬁn‘ém'ﬁu
W muesBaevassanlindiasluendraannwiig
vasvuitaeudunanasguagraiinddy Bausayin
vjuﬁmmﬁHﬁm'i'fua'lu'rsnﬂ'\‘lﬂlﬁ‘lunﬁﬂs:Lﬁumw%'a“a

wale

s LY a A L = a
* ARANWNTULN 4 FNITIIMEIERATUILAR (TINIVALA)
ﬂmkﬂﬂﬁﬂﬂ’\’uﬂﬂé wwin ?_l"lﬁ'ﬂ L%Ll‘!ll“l]

A15ADUTHOINDTITTLAUNAIN DY
; d I3 =Y ¢ o
PSuiamvearaanzialeasHarraatan
faenenenla vy

=t w  é
2N IABIAU

naasSIRRE LETuRzUSanmein 9 Danuddgydans
fpatusuarouarnirdsziduenudosdaofuddaingg
Anwntuionann nsfnsnilem marnmniamimevauas
'ummaﬁu:ﬁ'aﬂnmﬁmmné;ﬁ“nﬁﬁmiammnh;ﬁ%u (GCL4/
adr) fioToRfiDA LET waz3anmdn Taeldlauaart 57 (Co-
57) 3.78 mCi (Tuuwdari diafadunuawdtmiaio 122 uaz
136 AlaBiEnasanlaadiiam 1, 3 uss 5 FlaeuEIdy
winmIatniid wonidoamadluemnisasadlng

Y ; . a s . .
e s LTasRlsnmsatefeFani lhiRpehuiues

183

U 39 atufi 2 wounny 2549

woada

oadn a .
ﬂﬂ‘ﬂ‘?ﬂ”a'l U'N%‘lﬂ-ﬁ'] pulwurhTaEna LETuﬂ-lﬁ’J'\mﬂ'\‘]

-

nezduldioad GCLaadr Inravigiindumnundandnm

wazdanumusniuniidaisld@nmsslunduaiuny

Rz TR BRI n e s DnATzaen Ty

wpdulavassaduzdeilaldsumana$ii

© indnwtuiif 4 sndTanemasudia (Emaia)
Arzmasiansuwnt awinsandodlni

Radiolysis of Ferrous sulfate in acid
Oxygen-saturated liquid water by x-ray
(76 KV, 100 mA)

oy 4 Q‘ ] =
A3dnd Inaygadiu

ﬂ"?mmﬁ"sﬁﬁgmu"lﬁ'?uannm‘sd"lumw%'aﬁ finany
sfgdannlasiuduaneaniidiudiboleses mila
Sitangmvimaiienianduszmidnsnsuandaveniiln
sonsrearsn Mlidnledlwafiiatueiniviondnuir g
WuAugrunssfnmefadiaine lunsfinuitlaly
srinsamesrTsnaR s Rian dunsauasdadide
wiseandiawRoiansdnamwiinuuaisiens (76 KV, 100
ma) Wi mﬁnu%'aﬁmn%ﬁwaﬁﬂﬁ’[umqamaemf’]unnﬁ":
wasiimrvadslanaduluanalwidfiemrayysdauas
ieiuandianaton  wazluanmzfissazaradudade
aanTan mafuaa‘éu.ﬁnmnuﬁwﬂﬁﬁ‘%mﬁuann%wmﬂﬁuu
msauuaaﬁﬁwﬂmﬂmaan%m 0,y m*:auuaam.mmm.
dfientueda (Fe™) dialwwadn (Fe™) Fafluns
qumm‘hummmnnmaa’uaam'samaal,an‘nwaamm’nmu
shinilldataiitssdninm Taawwhen G(+Fe Yy s
pEnaTa lusduuas Rutuaie qiilasnuduiures
wissaaiuiuanifomathliisodwdunifsdeaiy
Uﬁ?ﬁm@nl'ﬁmaamaﬁﬂaan"ﬁm’ﬁwamﬂﬂ%‘a fin Radiolytic
yield (G) ﬁﬂ‘szmm'[ﬁﬁmmnﬁqmmﬁ'u 13.0 fmol/100eV
&deru Ui Anetunnmms fifendwianu
drfinmutudauannn i TIRUNUITHRN TS

« it tulA 4 miranmemaaniodia (afinadie)
anzmatansuand uwdnoaoifa sl
nsAeLEMewp AT Ve M Rinash
d ] - ¢ o a;. ]
"U?]Q!clfﬂﬁu%!iQﬂﬂﬂ‘ﬂ‘uﬂl”ﬂﬂﬂlaﬂﬂ‘lqﬂﬂﬂ'l
aonla3iou
qANa HiaHIA

Y avnnnsdnsnBimmavRuetaasasusIIlaamiia




Bull Chiang Mai Assoc Med Sci

i . oa ¢ a dda
wRAaEnfldisnmonleyidu (GOL4) dadadiiden LET uaz
thnudlasltlauoan 57 (Co-57) 3.78 mGi (Juunds

- -~ = aT a &
fufieFiAununwaInwaie 122 uss 136 Aladldnasauliae
o < oy
fllan 1, 3 uas 5 Falug lendimafnwusuasiivauuy

- o
s wIRkaE NIt ssulsain I uuetna Snuua
viwlulanawedousslalalsurmiasdumanyadasngy
sanBawmetuemas nadnenilldusedlWifuin3i®aden LET
uwatSinmdnfinnrzremsiiniwauuasnszduliiasd coLe
a ' . - g o o i e
fimamznanetyiivodag ovvadoaosdfansdeihidus
, o n o P &
denmusigfulavanTed uawuimgdnimwvesasdian
. " & > T o a
Jwiuawadsaradfas R RsulUuasaedfRniusy
rd raﬁw - aa = & &

SWTHRLHITRAT (AL TIR e E M aaswameade=3nem
Yo gRSoIITmITNlA oW T SRR TR MARRILAT AN IS
Banaswuansasanad

o I P a o “ w a a
* AnAnNTUIA 4 endrinemaasiudia (Sdneie)
anmafiamummd ininoaneslny

N1909NNVD HAA
-y Y o =
umxﬂizmug}gmmammuu

¢ A w oA
PEAGLAS ¥R

nwfiidwandunwiiinonasddoudny waed
1'1:1&:Lﬁumnnn"hmwi'q%ﬁ"a'lﬂ%'aﬁ'aol*ﬁ@’@mw%’a?ﬂﬁwuu
Tauawne LLdLﬁadmnfmmumua-ﬁaamLﬁwmnﬂ'wms*mﬂ
il Funswanetin m'oumumwﬂu'lqm"naﬂmmw
Nmmuunuﬂnmwwmummmumnmm‘nmnnnm[mlma@
firlfludszine fﬂﬂaammu'l‘wumummuwmwnmmuau
WhEeufiou 2 0 umuﬁwmugmwnam‘lﬂ 3 'gﬂnmmm
gmwi’aﬁxﬁwwuazmwi’aﬁﬁuﬂsxnaumﬁﬁw’n figrumatm

184

Vol. 39, Neo.2 May 2006

RoaALEITUNIUIINUEIE T luWaq ngmw'liﬁﬂaﬂ Silver
light e 18 el ASIR89819 20000 AUARFBANTIHNAT
gwnluss 12000 waiudannniwseaaialy guild
ﬁg\mw%’a%’ﬁﬂﬂua:@j’ﬂumwi'aﬁtﬁmuliﬂaaﬂw 3 VADA URs
2 BRIAEURAL msﬁ'ﬂsﬁan’i’aqazﬁauuama:m:muum 4
oila léun nazenwidu uiuazgiliilen UHUAIAWARLATUHY
aef3aNEIN M Tuyuaziow 45 parn Jafdissisiniee
AL RGN FY 8T BIUFILWARAas 3R nY R A &)
ABIFIN NINMTIENTEARATY u&luaﬁmﬂuu UHUFANRE
WRTWAKBEAIRNEVVIYIAY 2642, 2444,1999 uaz 3316
LAMBEIAZINTIANAT UAY ATNFINLRNBNTL 3.72,10.29,
7.47 uss 5.83 Wahidudaudrau Tadonidutinazaifinfyn
dwisgasiauusuazniznougs Uiudumisniinivaee
LLa:quﬂ:ﬁaumﬁmmﬁaéaaa"hmn:mmmﬂwumaf'nmm:ﬂu
§Ig@ mﬂﬂgﬂﬁ'lﬁmlﬂummﬁw Tapsdanldmauamiu
lased Iﬂwmafnmmﬁué’mﬁﬂﬁ:ﬁwmumﬂ:ﬁugﬂ‘lﬁmu
FAINTILRS LTI TINUNIH ﬁgnwwﬁiﬁﬁmman‘ha,m’a uae
gL 50,165 uaz 175 Loudiums onRaudvhandsadin
lagnrinamdisaasing ﬁgmw?a%'v‘i’ﬂﬂﬁuﬁm‘fulﬁrhﬁ'a
#EIRINY 3664,3505 war 3629 UALIAREOANTINLUAT WA
ATUFRILRUBYINAL 4.79,4.82 unt 5.21 Wafidudemudéus
ﬁau@’gnww%’aﬁtﬁmulﬁ'm RISBIAINY 3108 wRz 3341
UAMARNAEEN TR IIATA RN \§uBINAL 3.94 uas 4,93
Wadisudeudray An é'sz%ma:haﬁgmwi’qﬁrﬂ 5
dlugaidioanuilauandranu 5.88 wosifud uaznaen

b,

a A& o a
VIHENUUR U TORALFI TUNIUINNNHUD ﬂ‘@ﬂ@] BUTLINAUT

ﬂ'lWﬁdﬂ'iJﬂ’]ﬂ'ﬂ&lﬂi‘)dﬁ?"lx‘lﬂT-JJ"lm 40 ﬂnﬂ i]dﬂﬂﬁ.ﬂ')‘]

L

ﬂﬂ’]W‘Nﬁ’ﬂHRﬂ‘ﬂ“ Mﬂ"!fﬂR\‘lﬂ'ﬂuﬂFJ\!R"!’NGLEI:FI’]'T&]HSJ']I.HNEI

vadumsngluy ouwefinauiuled enufssfniuszanniu

B, 4"_-’1

aeUssineritnue

* sinfnwduili 4 PITIngmaasindin (Safnaia)
ausmalanisuwnd undingndaidoalng




NnImamadianisemdiNoal i

| AR oN-AoL I

o L] t-; Qs
nIoANE OB AR A N IND

A3 autologous blood donation

et 715, USenn 29A5uns
pINSINnMERIMIsIMsasa
MASYuNATAMSUNNE ARZINATIANITUANG

o o o 1
R 1INFTOI W

sz indihe

dthawdgeany 58 swin 70 nn. Senw
ﬁ@sﬂnﬁtﬁmﬁ'uns:gnﬂ:'[wnuanmm?muwwhﬁ@
molua flendf frholdfuduusih bianivbes
auiad¥ (autologous biood donation) windfludes
Tasuifaaluszniranisdnda ﬁa#fugﬂwﬁmam
anuhussadwduinmg WerunTaTIeTaNL
sazgaunlszdd linuarafiaundley fides

UPIESNITLTIAEDN WANMIATITTNINIBUITHANST

avinineniudoil

HAN1INI0T MY
din 70 nn.
aMNUTIINY 37 °C
anudulafia 130/80
TWY 78 afaud
$lulnatin 12.8 gm%
funlaasa 39%

X
HANSAINNIEMIASIRBALBIAY

ABQ grouping A
Rh typing

Antibody screening Negative

Positive

185

i 39 aiun 2 mquainu 2549

HaN1iA329 infectious markers U8 liver func-

tion
RPR non reactive
HBsAg non reactive
Anti-HIV non reactive
Anti-HBc non reactive
Anti-HCV non reactive
Anti-HTLV non reactive
ALT non elevated

ad a
nsntiiuiIasvaantsvin autologous donation
4 o9 ° o o @ o
PINUDLUEUT maﬁn:’;a BAITINAURSULUINIINAT

a s =2 ‘ | ] o &
Ujidena g Bamandnlesriniwiasy sl

N13M autelogous blood donation Hvenod19]s
o = a a4
AhidailuFeainlfia

1iia'ls899zvin autologous blood donation
- a oA - P | P ) -
fMeavfailaniisafirusauidwteailunyiion
winn wWiagthoilkeudivaddaidaiioauniaguad
(alloantibodies) wiawguianlald wialifiden
WaNzaY uazlTEnIgan SR ANIUMTHER

AW s
Flaisedan

Y a1
sennefilay
i a &
1. aalamaFpIeINITAaLaNN transfu-
sion-transmitted disease
A 1 L -~ - ' r-}
2. aalanmminsdonsldsuidantiony wia
nsLia alloimmunization
3. ﬁé’nv\%'u;Eﬁ'auﬁmnﬁﬂs:ﬁ%’mﬁaamuﬁq
uazifia transfusion reaction Juus
o s i o o
4 fniurnaamantudamauilag @
a ' Q. =t l.adl o n' .=1l N 34 -]
mwumm’mmaammnaamﬂumﬂugnﬂaa w3
tadludariuuasrnauwn
A L P =
5. LaJagﬂmm:mmﬁamammmaan"l,ﬂ 92
a | o~ Py voa & - a
uwama‘lmns:gnmans:@gu’lmi’mu #n158714
(.1 =) LT 4 A‘ o v L")
Jadanaanuinaunwlaiiiiu Mikszavana
ntutasRnaiafsauaslunssumbeanaugng

1diFwainsringa




Bull Chiang Mai Assoc Med Sci

JefasuuInslaia
1. F20NITRANITEIUAITIAMILALLINAS
A Wy ' A oA
Wealiundile lasawizedrabinsdidoanioin
wiadeadmibdiheniidyw lasawizwisuing
lafafiaglnag
™ a t4 . o a
2. lunimﬁmmnuuﬂ.u%ﬂmﬁa@mu‘n
o Aa e A X v
Tauanly swensidsarunsoindaenuluivud
a ° A -~ a &
Pamusw IWIUsun oudaadmiuuSnniuiu
U
1 -3 o r-3 & T o LT -
(@t lsfienadidanrsdriliuacfasziafie duiaed
- w & ™
Taqumasiezlfifoavasamas dniulumslidays
a : ¥ . & '
Aaums3nadmtunenTrnweaeuaItu a1 ld
a P &
Fuauese wIsdnstadaw winidwsuil 39073
Fsrvvvasnnansivlafie nisdensas infectious
= ' = AN &
markers WRENITLATONEIRUZNaUYRNRae Rl
o & | Ao .
NATPIH QNABITNINMUNL 1A [standard operation
a4 W a
of procedure SOP] Razilauiteluluifon
. z Lt - - - . L7 &,
minavug 'Lﬁmﬁ'sum:m'lﬂ'lugﬁm’mm Tudaald)

=, 3 1| c‘!’ d' o)
ﬁmwm‘sﬂnmwwgﬂ’msmu 1HeND 1T
BN BAMVIATHANIIATIVTIINMBUBSHAN TS
anamavieslfiiansuda annsaihudng

. v A 1
3211 autologous blood donation 1anTel
1u1']aqﬂ'umsﬁ’1mﬁ'ﬂﬁ'l,miwhuﬂ?a Elective
surgery a9 uwndiguuuzigeliifades
vasawannuly mindutudasinisltideaszuing
wiandHae Tﬂumw*l:an"uaﬁqﬁ'aﬂmmnszgm-ﬁu
Total hip replacement Las Scoliosis repair ity
L - 3 =
dovulunsdidile osteomyelitis inszazflona
W§9faniinn1z bacterimia ganinndwmnit

autologous blood donation

o e o A [3 . -
nasi il juasimiudiseadasyt autolo-

gous blood donation fla

1. Predonation hematocrit 9233450 U
atian 38%

2. minflanuuiludasdlffoanaroniay
mstﬁu#w?aqmﬁwe‘faahis‘ilwn'h 72 #1lwe
fiaunsinga

3. Q’u‘i‘mﬂmiﬁmqi:wjm 17-55 1 w3a

186

Vol. 39, No.2 May 2006

. s Y na I
winldaglunoeiil arsliaglugan@niavasunnd
U6

a3y a a w & - K -

4. fhwin 45 Alansuauly usaagluqawm

YDIUWNE
A J
ﬂa%lawug’m&lmmiﬁﬁ autologous blood do-

=} | P .
nation fann | ?\%Q‘V\H’JUﬂlﬂﬂtaﬂﬂﬂﬂﬂﬂﬂﬁnﬁ’ldﬂ’lFJ

q

= o

U39 griinayn I sEeL hemoglobin a@ad 1.0 gm%
- o= . I P ]
wyadaLilu hematocrit 3% Tlﬂ’mry‘lummﬂ hemat-
ocrit @ndn 38% uwndataRansanlvdinle undes
e T w & A A W & o , &
aisind 33% asuudleRasandayallasiumndii
v o . v o d o o 'E a
wi szdwiwnnguinedeidseiiudiholuiu
9 - & [ = '
TV AR RIND UG BIVTINALRAN 2ISULBININNTN
A f o ‘ - a v oA °
wiLviaoudd wipuInislafedesinsdunuss
[ R A ¥
IAATIIVAL autologous blood donation wWalwla
ar e w al -
Yelomigsgauaniduduanodadihodonigaiive
naafBlWszAL hematocrit NAUAUFLING (predonation
hematocrit level) Mauiulsia WasgIwimuada
meiunsIen A lidin 3 Sundimsinuiu
n3anen (ns1zlvnszana 1o compensate Tdnely
(7] o o & - a
3 TundsnnilSnaisdenuaslunizumdonanng
dnmdnf) waztnzmidunsigatedasliding 72
q‘.r L U 1 T Qs O 1 1 LKl t!
1319430 3 TunBUNIHIGR snéagamugiheneit
wingndnsifiante 4 mihudwiumsngs nsvi
o z L
autologous blood donation 311494 4 333 1A he-
moglobin ua: hematocrit AARIKAAE 8.8 gm% LAz
) - = .' =] a =t =
26% UFIAY TIF1ANN EBNTIULMTNLLAL
4 o a 4 as o o oo
UM TIIRUWUTAUAATINTNAMT A R e auAIvas
‘l’nnizg}n
A b o oo - - - L3 J
gamnaTalaioauednaunuinniaisiin
nudsumnanesaylusane (twemidladssunm 2
niudadu uaziwaTioUszuim 3 niudatu)
w & ' e  a o
muumnag‘luma:maaumsm autologous blood
donation %aﬁ‘hLﬂue‘famﬁmmqnmﬁnlmﬁuawa
m‘s%’uﬂs:mmﬂu‘i%‘ﬁﬁﬂ'lﬁdwmm:m‘%umw‘\mﬁn‘ld’
atnafidssininn 'lmngmmmmuﬁmﬁmﬁamm
- & . - . od e - o
laurnauninung a-5 mwma"ld’sum@;mamawlu
v N e Iwa annnﬁﬁnmwuﬁmnlﬁ';j’u‘%mn

ldfumaumaniadusimiiiewntain autologous




nyramatiamsmndifaalng

& - . a
blood donation A153LLIN g@iiﬂﬂﬁl:‘lumﬂwn: hemo-
globin w3a hematocrit daviwmslanszanidiums

ns:ﬁuﬁauuaﬁ

MM autologous blood donation ieifuiaen
Triaves AealivunoumsinIoumoamientnd
niely eeghals

amilauiuivideazasawas livinazdaah
azls8n wiudnmuidan wanuase ity
HufURnmadanadadriy pretransfusion test Liluilnd
liurd mamsransesnenfived asrawyiRen (ABO wax
Rh) wazulunInFianasoorin crossmatching nait
iWadlasnuanafianmalunviuifasiia nssn
\RAARR UAZTTULLANEISHAWATA (Clerical errors)
ffrw"aﬁ'ui"lLﬂummqﬁﬁnﬁ'wuLﬂuﬁuﬁuwﬁq‘lwﬁm
FUWAAN g seamuiaUjiismaamsiuiGan

nanfia AABB fnualinay fudidwdeany
homologous blood donation twszwaFinaswinas
waIawed wadadenudusluEe e contamination,
complications of infusion wazAMuiawaneluduaau

adm A v o d ,
nsUJUR rwApanugliabu e wwwnu

winideanheithignih 1y azannseitll
Wigiheoow ldnsela minduiandusen

FansnudrisdwinlagnnrHudy winuans

187

139 adivfi 2 wouman 2549

Y1 pretransfusion test (Iuln@ wazstdaanule
flashanfudym waluneljiduddaiunos
saarwiThinysi ity wsiclamewanalu
|
\303724 infectious markerluszer window period
a A ' ad a4 v o= . - =
figoan nm’ma‘luﬂ’m'ﬂanaguwmawa:‘lwagan
HuaT NI NUNETRNINTBIAULES TINTILITUNWY
] € . A Py
atieinsuluas hepatitis marker gaunlutaad sy
NTUIALLY autologous blood donation A33LLIN
' = o & o . . & =
atalsneny windududaalfifeanianun arsiins
Yinmwi3eniuaiiaduaiassndnunng dndjid
i LY A & % [ o a
3 Jauandsunndinmudszifrasduine uas
o v oa A m wdeo oA ' - «
svInaesdalugniaies@ngainldlddoyad
| (=3 =} ] v - a Bt d J
Whiasende luatihels mnuaaduanudmdnylwIacit
wndaeifeela

1BNA551989

1. The National Blood Resource Education
program Expert Panel. The use of autologous
blood. JAMA 1990; 263(3): 414-7.

2. Grossman BJ, Stewart NC, Grindon AJ.
Increased risk of a positive for antibody to
hepatitis B core antigen (anti-HBC) in autolo-
gous blood donations. Transfusion. 1988, 28(3):
283-5.




Bull Chiang Mai Assoc Med Sci Vol. 39, No.2 May 2006

o e_ 0 W v
muuzmmmun’gwuu

mmnanatiansmdidsalni Jussmadinermsacsmaiiamsund aniineasdedwl SuRsaumeany
sumadantsunng Tifnata fenssudnmia memwinde wesfuiy g fitvidesiunuindnmamandguan dlimeRRuily
madlmnnay WeaskRuilunsssil amduunanafiifaiiuaiiug feinduisdnivarnsaanaiiansund@odneg
soduelinaaAud sdunslulfainmndagnias selig@f fel
dsziamvesunanafasiinad wady 8 Ussum Ao -

1. UnusseNEm3  (EDITORIAL (duunanudeiiansiuanunisinamanslmiq fiianeinsgluiods
mafiamzmd Sifmeaiia fenTsninta manminia wisinemasitiisdemlsaraliuinanadidlidomfitmilaunse
uaitﬂuﬂ’nuﬁmﬁutﬁaﬂ'::{u'nﬁ'umn'lmn*i:ﬁu’mﬁwlﬁqﬁu

2. wusdunify (RESEARCH ARTICLE Wumpanunasnidumeiuiifssadasiunmuniudibineaind niang
WaswisnsRfinnlunsasala

3. Nsnwnalianedendfiiimg monwnihiia fsesshilin uasiidimniin (SHORT TECHNICAL REPORT) \{lu
MmN Eynaltinaianimsstuipsjiinn wiamalamamunininsa fsntsutinin wasiimaiia lnsuaniuandun
N338m3 wasnamdfinaiiatu g WSsudEuAABAY Tndimsiniuaragiua

4. fivugBim! (REVIEW ARTICLE) {uuvmrwdisiumuesamiludadadamilamont: famuamannuds
e el Winufoudaiarmunsesidudaaniuiry

5. unAITI1Y (GENERAL ARTICLE) Huuneraiifinmiawenmsegrauiaias GauraiussaidiaatTs
gruthlamaan

6. tafin (NOTB luunmnu wiasununarisued ot 1 wasta 2 uwillAnunsiadanimudaniuassiuandes

7. fans (MISCELLANY :uunmnamaluiifatasiufisnsamesingmansgumm iy nsiunscuacsmans
Bugnt marsulgrimsduntrmanituges duiu

5. samuwdissandns (LETTER TO THE EDITOR) Wuunmamidmns wisduq Adutufinduy lugueee
EMBRIUTIONENTS WauamATNARNIY wesUTzaun1Talluneieams

9. HeBnmM3 (ABSTRACT) u'fluF‘smu'maqunmwﬁﬂﬁﬁu’huﬁ:‘lﬁi’ﬂmsﬁﬁuﬁué’ﬂm'ﬁﬂ'ﬁmuq

Aunsihinniumaassuduay
1. Pl § 2 mwfie nwlneuesmionwsingy fuadunwiing rdlidaefuaAnimwingdannaigair
fruzinle [nﬂ'l'imuwamqnmﬁ'wﬁuwnéé’anqu-'lnuqﬁmwﬁ'mﬂnuamutﬂumiﬁﬂgwu A mwsingeivygRidumwing
udwsgilidufimmuiustaunivany wlawlaudadilesn Wldmwiduiitihnaduniseyladilinnsingwls
2. Muaty WnssawdnaazanAeusanun 1w 8.5x11 59 AuWnTben uszusssninauTIing 2 39 (2 spaces)
Wlsunsuwasariurinnsgu Sieafmimiumnnii
3. #adn9 'lﬁﬁrfemm'lnﬂuﬂ:mmn"anqmﬂuiaﬁmmfu-'] wazdaAnuniny usEW Az Agrnadanluss
unamalirslimdeuansinmtnuuduimmusulaeraly
4. Ingusiy Wdtamuagoanaiafmminecasnmnsin o n'srﬁﬁ:gumna’mﬂu'lﬁﬁ'uamuéwﬁ'ua’nuéwn"ty'lw'amfu |
ua:’lﬁ'ﬂaua:ﬁmunﬁaaiam’auﬂmmm'[mﬁwﬁ, Inyens, w3n E-mail address 'um:ﬁ'uﬁmaUunm"lmﬂam'sﬁﬁda'lﬁa:mn
5. fwudsuaty Wlundste (Abstract) rfqmm‘lnﬁua:mma"unqu ATwETIlIAY 200 A Teswinllu s Watasal
WMAUIERA Matumagey 38mT nansnanay uasan YW s (Key word) LAy 5 A1
8. mw"ﬁéﬁﬁ'uu‘faﬁ‘mém?uﬁwuEﬁuuﬁ'u'lﬁﬁmmuéwﬁumuﬁ’zia fil -
* v (Introduction) ’i'aﬂuﬁﬁnqﬂ‘szﬁaﬁn?nﬁuuﬁg’m’lumsﬁnm
* JoquardBma (Materials and Methads)
* na (Results)
* Sm130iNa (Discussion)
* finfinasnlsznia (Acknowledgement)
* (8nmI5198¢ (References)
7. nidifonAdeu Wunise Wasyundefiansemuismiudy
- 8. Eﬁiﬁﬁaﬁamnaﬁ'luufar‘:m TideBaSesmuansunand 'nmLanﬁ'lﬁwﬁa’ﬂaagiﬁwv‘sm IntlaAuanuuy superscript
sioviefanuuL g
9. NMIAITINMTN Ul JUMWUIzNaY
T T i jumwdsenay Wenlisnman Taddineany 1 udu s 1 mre wia 1 uwnun@inde 1 U0
uee Wldnwuasn wnaluanida (3"x57) AamPGuu ) )
mwidsu WidsuseniinABuidtu (Indian ink) LUNTEABET TR WD TNATT

»

188




- T | ] q‘ “ d‘
NnImsmaiiansunndiFodIn i 39 aifuii 2 wgumian 2540

. - \ - 4 - . o ” - P

atutagl Bikauantiiemn lifuiaduguuug ueeidouminoarmiu Vdundgussiuee nng
[ - “ v - - W

10, ndumauiuaiy Wawuatuiu 2 eniasdanesiinyilsunsumlifusands

UITANEMI T IMANRNSuAoTadl]
AazIMAAN 1SN
sunvinmidmdoalmd 1$ualni s0200
Wsfinn : (053) 94508010 17

s © (053) 946042

E-mail  : preyanat@chiangmai.ac.th

FWVANA (Reprint)
-31 i - 1 i gy prar . [ -~ , *
UNATIIN A TUNTTAWNNLYITEITY cjmuuunﬁ‘l‘mﬂﬂmu‘)’ﬁﬁ’ﬁ 1 13N WIBNFWUTNUN (Reprint) 974U 5 'qﬂ

MINEUeNT1381383
= roo- » = '3 > &
ms@guienaidudy Tlimurzuuesivsguwiuanet (vancouver) Asmeludl -

wnaiifhimsns

« nasidunianT Sdfinuddoonin 6 au Wlddadinudnnau ddtimutuinnit 6 s Wdde 3 muusnud
PRI et al (Adue) MITuuedinug wanmlaamnensrmay Jusisiptng
Sorter NA, Wasterman Ti, Austen KF. Cold urticaria - release into the circulation of histamine and eosinophil chemotactic factor of
anaphylaxis during cold challenge. N Engl J Med 1976; 294; 687-90.

* ienaniiidiunsens usslgiwuddundy WdEeudamating
The Committee on Enzymes of the Scandinavian Society for Clinical Chemistry and Clinical Physiology. Recommended method for
the determination of gamma-glutamyl transferase in blood. Scand J Clin Lab Invest 1976; 36: 119-25.

enasfduniade
¢ dmiumianiginudauinn Widaumeen
Qaler AG. Complemant Mechanisms and Functions. Englewood Cliffs : Prentice Hail, 1976.
. nﬁoﬁaﬁﬁéﬁwué’nmuﬂu waslusiangnTs wianmitunsd@ey Wduusmmaatned
Rhodes AJ, van Rooyan CE {eds). Textbook of Virology for Students and Practitionaers of Medicine and Their Healih Sciences.
5th ed, Ballimore : Williams and Witkins, 1867.
« yilsfeRfigtwudidundalumioniy Wiuusaiane
American Medical Association Department of Drugs. AMA Drug Evaluations. 3rd ed, Littleton : Publishing Sciences Group, 1877.
- asdrnanizuriiaunnidumids Wloudmatie
Waeinstein L, Swartz MN. Pathogenic properties of invading microorganisms. In : Scdeman WA Jr, Sodeman WA (eds), Pathologic
Physiology: Mechanisrns of Disease. Philadelphia : WB Saunders, 1974: 457-72.
* putasmiagnuRanuiiiiund Wdousmatng
National Center of Health Statistics. Acute conditions : Incidence and associated disability, United States, July 1968-June 1968.
National Center for Health Statistics. 1972. (Vital and health statistics. Series: 10: Data from the Nafional Health Survey No. 69)
(CHEW publication No {(HSM) 72-1037).
* wiiforaiau nedne Wlausismiating
Roueche B. Annals of Medicine : The Santa Claus culture. The New Yorker 1971. Sept 4: 66-81.
+ wiafeAuvineiy Mitvuaimatin
Shaffer RA. Advances in chemistry are starting 10 unlock mysteries of the brain : discoveries could help cure alcoholism and
insamnia, explain mental ilingss. How the messengers works. Wall Street Journal 1977, Aug 12: 1 (cof 1), 10 (col 1).
dbyann Web Site TidEzusimiiating
The National Association for Proton Therapy (NAPT). 2000. “Background of Proton Therapy”. (oniine). 22 March. Available
hitp:/fwww. proton-therapy.org/(7November 2000).

POTeTY e

'
- -

defaniulag Twunanu wisiSeaiidfunluansonil duvefavindiviaveadidouidldinasin
ursanims wisgdar unsiwla

rehen

189







