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Role of antioxidants in lung cancer

Kultida Klarod', Kosin Wirasorn®, Pranithi Hongsprabhas®, Patcharee Boonsiri'* .

Abstract

Lung cancer is a major health problem. In Thailand, it is the second most common in men and the fourth
in women. Srinagarind cancer unit statistical data (2005) revealed that lung cancer is the second and the fifth in
men and women admitted to Srinagarind hospital. Lung cancer can be classified into 2 groups, small cell lung
cancer and non-small cell lung cancer. It can be treated by operation, chemotherapy and radiotherapy. The major
cause of lung cancer is smoking which causes free radical formation in the body. However, our body has
antioxidant systems, both non-enzyme system e.g. P-carotene, lycopene, vitamin E, vitamin C and enzyme
system e.g. glutathione peroxidase (GPx) which has selenium as a cofactor, intracellular superoxide dismutase
(SOD), extracellular superoxide dismutase (EC-SOD) and paraoxonase I (PON I). The f-carotene experiments
(ATBC and CARET in the Finnish and American, respectively) showed that antioxidants may act as prooxidant
in smokers. In animal model, $-carotene could decrease incidence of lung cancer in ferret depending on time
and dosage. Lycopene supplementation influenced on cell proliferation and apoptosis pathway. However, lycopene
supplementation is better for prostate cancer patients than lung cancer patients. Vitamin E decreases lung tumor
in mice, its derivatives decrease inflammation and adaptation of Src gene. Vitamin C combined with
N-acetylcystein decreased cell variability and malignant cells. It also activated lung cancer in chromium treated
cells. Selenium has a chemopreventive role. GPx level was increased in lung cancer patients. SOD was higher
in smoking group than non-smoking one. EC-SOD decreased inflammation, lung fibrosis and lung damage in
animal. PON I level was lower in lung cancer patients than in normal people due to responded lipid peroxidation.
However, combined supplementation may be a good alternative by which further study is required regarding the

impact of these antioxidants in biological system, which includes beneficial as well as toxic health effect.

Key words: Antioxidant, Lung cancer

"Department of Biochemistry, “Department of Medicine, Faculty of Medicine, Khon Kaen University
* Corresponding author (e-mail: patcha_b@kku.ac.th)

J Med Tech Phy Ther e Vol.21 No.1 ¢ JANUARY-APRIL 2009 5



[~
nzi39lon

nzisweailuilaym dayma sl 9T a.d. 2002
Uszimaiuiigihonzisaeniovas 20 Weifiouiy
Uszgminglan (2.2 awau) wlunidewsanviie
WuSosay 14.5 (1.6 duan) wazwulumanegnnni
mang  uluniglawotdesailuniewsnmile
wagnugiamsaivesmzisweaosn aluniduensm”
doya ddvedlszmdlneszningd a.a. 1995-1997
NenuNnuNzEeannidususy adumase (25.9
AUADYIZIINTNINL UAYN) TOINANLITFY  udwuiy
% % d' a 1 lﬁ!

AUAL ~ TWANGY (10 AaudalszmnInilan uau)
soemnNzIsANagn NBUMuUN uazuzITdy
d'ol o o = A 4 a I d‘

niariaanhedgiamsainsiAangizaeani alu
Uszimalng (53.5 AUADIIZINTHIANL UAY) TDIAIN
A = 1 ] 1 I YY) d'

Ao 1Bedlminazngamn veuuAuwueuGy~ (19.9

1 d! I [V d' v (2)
AUADYITHINTHINL UAN) 1AL WaNIUOUAUNMN
1A aﬁéﬂwﬁL%'ﬂ%'umi%’ﬂmmﬁqﬁ MNTUNZIFUVING
1 a.4. 2005 wunghamsalvewmzsoausuaumin
215 au) luwmnwae uadhususu”™ (110 au) lumwa

a 1 d'd A t4 a < d'
Wil $negnigiamsainsifauzizaeamni a
ag3znin 60-64 1° "mSumanziuesniReamilety
MeNzI3a Iangnasuasuns avnminedevouuny
Td5eu advesd) a.da. 2005 NuziSaloanuiiu
ouay aalumeamne (Govaz 14.1 Mndnnudihongis

d‘ v o/ %4 d' =) a d

nnlsziamminsumsasadnunlanennadiuaiums)
wazlumendguiluduavinin (ovaz 54)° nglvg)
YoI39oMINNAMs DK Nafiy 481 uendniu
o A o A ' o A Ay A
gan 1mganiladedue 15u WgNIIN 01NN
“uel 1590 (radon) wazuslediu (asbestos) 1udu®

nzIReanuuamuansazyeasadla 2 sialva)
Ao 1saduzI5afan (small cell lung cancer, SCLC)

'3 < d' 1 1 '3 <Y 3

uay isaaNz1san lulsisadng5991an (non-small cell
lung cancer, NSCLC)

1. waanIsadan wusesay 20-25 NN
Yoananua Usznsudeisadumnalan adlslnwar @y
oy MIBUIAEIN AANNFIBUNANBUADUG 9IMI
Musaazimsmsnsznelisy aou uesdeiafiinia
166 nisgeseomilu 2 ngu Toun nqu limited disease

nzi5uleaiAnvulunirensiunedeninivasaus
wienszgalnlaridadeniunas ngu extensive
. I d'd < ) o
disease WiszagnimInsznevowmzlinimnedes
¢ < M 19 1 ¢ 2 v d o
2. waanzisan bilssaduzisamian wuanniovas
2 & v A =
75-80 YN I3pAaNNA  UMANNIAANNMT DYUS
=} o d‘ T Ad'Q Y ) =y %
imsdaszozvedlsanuuven nlenldiu As A0
5282Y991l5AMNTZUY TNM (Tumor, Lymph node,
Metastasis Classification) laautaidiu 4 szoz ldun szoy
d' A v I d' [ (=
7 1 fAfounziSammznlen daliimsnsznevsalsa
Tundeminimass szezn 2 AmInszaevedsansisa
TUfdentvaessouqrasnan (peribronchial) uag
L% . Ay v Ao g . . .
AoNUHA0INYIV DAY NIV UNLISY (ipsilateral hilar
lymph node) szosh 3 iMsnszarevesseslsalli
dosimaedn lnannseslsa uddinseganifediu uas
~ = < U 1 ¢ <
J2ULh 4 ANMINTTNYVDINZIFIUNITNIMY 1saduzIS
d' 1 1 I < o I~ 1 a I'4 Yo g
Nhilrisaduzi59@18n 91uNMNBIAYDAEAS 19eail
2.1 Squamous cell carcinoma 1/asuuilas
NNBAAIEBYBHUA squamous epithelium wuNFouaz
70 Hgumiseglndnuvileauasnasnanvinalg
wmnnMaglndnuidern)ea Ussinaiosas 90 veerihe
N3850 vyranneuuaswulumamn eannInang
2.2 Adenocarcinoma 1Wasuulasnnnisad
oyMiilusion (glandular epithelium) Tnsu aednwoz
I 1 1 v . ) v & Y o
Wure Un 513 19 mucin Pinanna mldwumihdn
Anpaizaudy Innungmunkmuuenvedlen lndite
Wuloa Aounziiivouwadau naginwusuiuiaie
(fibrosis)
2.3 Large cell carcinoma lil21Ad8 ?Jumslmy:
= = =Y Jd o/
Tl lnwansudSanamn 1oUUaY0dsadsalauLAY
foaliNdNNAILIAWZY0INSISBTADY ©1MINALINT
= o I~ a d' 1 1Y =
u aundeununzieasiindug  wilngifihedind
15236 uyvs englasindsde 60 U
mssnunziSaleanldvasds 1wy msSarinma
FaunIIN MISAFMALATIINTN LazmIsnEImese” ©7
Faunndaziaanmnssne Ivivingiuszeuazany
MU0lsA

6 M3 INARAMTUANTRRLMUNINLNTA o TN 21 aUUN 1 o INTIAN-LNENUU 2552



4 a 0 .
1IAUBYNAD 3¢ (Antioxidant)
iieyyad sz e 19N nsatesnu Sudwie
mamveyyad 3z wlvglagmsiAuau (scavenging)
Aa a‘I (8) ¥ a 1 g
nazmsIdfluana®  sdhweyyad szuduily 2
ngulvg) ldun ngunlailseulsl (non-enzymatic
.. VoA g s .
antioxidants) uazﬂqumﬂumu‘leﬁu (enzymatic
antioxidants) "
Y =) 1 d’ ] 1 d =
wiueyyad sznguibilsieulsi inalnlums
MAWENe Au 13ngu walsiuesd (carotenoid)
flase Snlalasmiven 10-12 fuseq azmeldlulediu
=2 i A o ¢ & v v O A a
ilseglubevinwad thuiduaimsnasuvesoansiou
Wulelasiwesesnlsa (hydroperoxide; ROOH) foeha
1 = dd’WOJ v A 4 = =
¥03 5lunguualsiiuesaniindud ldua damualsiu
(B-carotene) uazlalailu (lycopene) fimualsiiu
[ v A g a a A g N .
mmwhnnuaueyyas semiu lipid peroxyl radical
A o a 1 = g a
T anendianuduveseendiaum lalatly wzinuiu
ayyad szignesndlaglunszuiumsun WBidnasen
LAENNNIZLIUMIDUMAMIHERDYHAD T2uluame
a a =) = a A o o/
3A13Ud (tocopherol) HUsz miammnlumsmia
peroxyl radicals Noglulasas 519e Tndfia oedu
(phospholipid bilayer) Ine3aniudazsueyyad szan
ululase Hemlszaeudeonumuezlsndn udn
< a a a A o T
eanaeiiueyyad szveriniud unsanavllegly
d' o v 6’5 3 1 2 a a dd!
sUmhalddnassdsanugramaeveimiussan
o = = = =S o o/ d
Juouyad 33 IMAUF (ascorbate) Minlalaaunles
a’d’ H a 1 3} a a A
ponlsanazangluinlu anzinfvessumetnidianiiug
vzoglugiaouginaiy  (conjugate base, AH-) 130
Jueyyad szudr wnsandulihauldlaserde
1 =y ‘1 L4 . . (8)
ANNBIYIVADVDILDU LN glutathione peroxidase
¥ a U d' 3 4 ¥ 1 d
wimeyyad senquimheulsy ldud wulss
glutathione peroxidase (GPx) wunalulslnnan®u uaz
Tulnasuiase fi3aidlon (selenium) Wulauvnimeslu
U3naIweuoulsl (active site) TvesBalus m
2 3 d' o v A k% aan A v o 1 d
du wihi dgRenszduifisensdniudelalasules
ponlsd Insvzegluglitdngminlou ldhidunandn

519 yaulsa intracellular superoxide

Amneveulgasen’
dismutase (SOD) Hnsstianogulslnwandn wagluln

asulasy SOD lulslnwanduaziinesuaauas “ang”™

HulauaneslaemIiseudevesnsnosilug miun
vinausimhivanlumafhusnmsmuusnvesmsiu
ginlosoonlsd wiuisad " SOD Tululnasuiase
) ) & J o v Ao w
azdinemil Wulaudames hwihdimia oxygen
radical NiAANANTZUIUASNYLA (respiratory chain)™”
toulss] extracellular superoxide dismutase (EC-SOD)
Nlase SNNUVIAIZINGSA (tetrameric) Usznoudie
v A g 4 1 1 1 ]
nosuauas “anz " ilaunmesegluudasmiedes
(subunit) 'Y c-terminal A basic amino acid #a9ZIU
avlnalaeziilulnauau (glycoaminoglycan) 15u 1g1i3u
(heparin) Fvthilumsinvingiesoonlss Tnamms
uInafeguenisad INnidaemuanliianedlu
A a L4 a d
ANZIME uazmuaulsnavedlusinesnlsd aans
uanhangaeamnulummindmenenisad azlign
WHeNhNNFY 195N (substrate) MIAIVANILDIGFU

)10 10 yaqrlagg

msmausunudulsinlas (cytokine
paraoxonase (PON 1) iilu ieulssindosiiuszie mes
PON I azaglulesiu szdvegivlalyl)sfustian
ANNMNUIY 3 (high density lipoprotein, HDL) PON
I lusSuinagmausandueulsyd arylesterase 1ums
MIn 15Uszneune IMadunsd (organophosphorus
compound) IBU W13188NHOU (paraoxon) LATBULA
a ! g A 1 ' o =4 v
8 sznenzizanegly uazarsluledu saldan
A3¥VIUMS lipid peroxidation M31MNUVDI PON 1
fanuuandenul)luudazan wnzifaan polymor-
phism(m)

ufin sdieyyad swaziianu wnsalumsdud
ildeyyad selhaeaddionalnea o Au agnls
< ¥ ¥ a v 1
Amusls dmeyyad selulSinambiming gy
Al eninansdn Ao unuiaziieyyad s

% ' a ¥ a = = 1 a

aaull a Sums $eyyad sz vselseniniu
TseonBuauit (prooxidant) 1 1mguesmsmay

£(13)
15ad

UNUIMYBY 15EUIYYAd sehanzisalen
esnndeadivinilumsuanilasuig lagende
eaeandnuniaslen dwmueadshiedenisgn

MAYNANMLIATIADOAFIAY (oxidative stress) U

J Med Tech Phy Ther e Vol.21 No.1 ¢ JANUARY-APRIL 2009 7



3AUINIANATUMSINNYDIBYNAD I¥TNTIA reactive
oxygen W@ag nitrogen species 13 1Lﬁ@1ﬁl%aéﬂaﬂ
gnhansuaziiansont vlulea lasrunisnszdu
hdoniinadonisasasi Hugnssn® edlsiam
FNMENNAINNILTMUATZUIUM T AR89 TN
Y99 Eeyad 32 InsnumsAanyLNgIRUINUM
Y a o I o v 1 1 dy

Yo9 13ueyyad seiunzisaendszldndndeliil

=y = v <

fiaualsiunuugisalen

= = = 1 I~ d'v
MIAARILNUINYBITALAlTNUAINS IS oaNN
a Ay A& & 1A

uly 1 2 Tasamsve sadummeasaszrne a.q.
1988-1997 l¢iua 1asan1s The Alpha-Tocopherol Beta-
Carotene Cancer Prevention Trial (ATBC) &al¥1 5u
=\ = 1 U A a =S 1 a J
Tgualsfiululimna wmivdmidudunsiiunaud
$hunm 6 1) nazlasams The Beta-Carotene and Retinol
Efficacy Trial (CARET) &3lvi1 SudmualsiiuluiSuna

1 U A a 1 a o 1< =
Snwidmiiueunsnewiiundung 4 I lasing
o palvinamInaassnaduaaeiy Ingnunmsiv
a A = A I Q' [
L SudanualsiululSnasnnifunannueziiindan

a < d! 1Y U 1 &
msiiauzisalen Fanamanaasasanan ldiulian
naannslie sudanalsivihzgsisangifnisol
YozI3on  AeluANITETIMgANITNAABING B9
FINNMAUA NEAMYAMINAaBINDIe 1 dAIngN
ATBC #Hszaviaualsiulunszu 150nanadnga
NAFWUT 2a0nd (ndme 0.40 nagnand 0.47
umol/L™) “m3ungu CARET wudanmsifangise

1) 919199910

Vonanasudfang anilunguaiugu
M1INAA0INS 898 The European Union Scientific
Committee on Food eandsemelull a.6.2000 1
amsvslaadmualsiululSmna 10 dadnsudeiu uay
Tiarsuslaaunidu 20 fiadnSudeiu uenainil
masudsemulugdvesinualingldlsslost g a”
| o A A A A o 4
agnlsamunalanimualsivnm aiingas s
dom3iianzisaeatmdshifigesuneladaou
A < o o ¥ = QA 14
ms uyriserniudmnssduliaualsfiviuiivla
Tnensa"® 1ws1g reactive oxidative P-carotene metabolite
nAanmMs pyviInudugnaszdunneendiaululen
Hulllase Sad1eAusAuesa (retinoid) 395UNIUMNT

3 ananhizausiuesaanad ML A90NT0Y

RAR-beta gene MWl 1nsadugamshauvesdun
FAaUnfinenfumsuisdiveusadld ueniniiu Palozza
wazAg (2006) SINUNANNAUBNFRUNNAGBUNLM
[ 4 a =) = =2
Tumsdhy sdwmeyyed szveadmualsiiulasimndnm
unmesdmualsiiude 13MIN Aasnanaiuyns
luidieigeleaveany NanuduoonBaudeeg Ay

1A o a 5 A = o ¥ A
W]J’JWI?’]’NN@HE)E]?]“BH]HGHUGHLLﬂISV]WD%VﬂWUWVIL‘ﬂu

3

UFIHBANNAUDONBIUINN AT

a

13ueYNaD ¢
a . . . . Q‘ é{ ¥ o'l =)
N13ina lipid peroxidation SN VUMY UUAD

' YNNI

faualsnuwnmhndullseensuaun®
Fuster haganz (2008) dalgnaasdldl Sudaualsinu
1o/ o d' Yo Aa A d' Y a <
undesimnlasunlsiaiuienszgumaiangis
Yoa wunmst sudaualsiulduadlumsantSua
Ts@udanszdu #3anal RAR-beta 1Ny uaziing
PJoafumsunsInszngvedisad 11NMIMADIRNE NnaN
.é’ 3 J v a A/ = v o AR =R =
WU SudanualsiudeamiianalSana
d'@l“’ ool 2 g1 Zne(19)
nlFuazszesnmnivug uele
TaladluduuziSailea
Wuimnuduanlalatuivnomlumstlesfungise
1 =} = = o
dongninn Amsdnmumumusalalatiilunsilesdiu
nzi59lenlay Liu nazanz Tl a.a. 2003 Tasdnmn
Tlalatuiinademsiwasunlasusad squamous vo9
Yoaluduesimildsumsnszdquanaiuyriniols
winulalatugioannsunInIZaevoEAaNL 15
anmsidungwoal e BAD (1)1 transcription factor
d' (% ' o Sly '3 < é’ (20)
NeINUMIMeVBAEAd) M sadusISamenni
goinlul) A.d. 2005 Palozza UALAE ANWINAVDL
2 a P
lalatudemswigueusadinlusuan veanywdign
% 4 d' 1 1 d' % a =
aszdulae 13miluyns wohnguinld Sulaladu

) =
BITUYDN

= o'd'a a Q' d’{ (21
NVAMINEVOUBATN AN N A INTU
I o/ .
Palozza WMy Wy YuRanMIMAaedwes Liu
= = = a g [ U ¥ v
dudllaladuaziinaddonziseoadnandedu
ualuine anglalatluAiinyl@gudu Guttenplan uaz
aniz (2001) naaealvit SulalatulumyiidungiGesien
gavann wzisaanl “nazuzisaen wodasld Su
= & a aA A g [~} o v
Talathiluszes “uiinaddenyinidunzisea] “uas
wzisaen uazmsli sulaladlulitniiusses u
A 1% aA A g < '
wieszazenlinaddevyniungsedengnrinn u ag

8 M3 INARAMTUANTRRLMUNINLNTA o TN 21 aUUN 1 o INTIAN-LNENUU 2552



NluvsnsdilaladuervhuinidullseenFuaui
v d o d X 4
Uit ¢ wvedlalatlufiilolbeves)onnn
1 dy P 1 (22)
ANINBIHRYBIABNNUIIN
a a Ao <
IMAUBNUNSISNUA
a a A % a < ¥
ImAudsreilesiunmiiaveansisaleald lae
mldnmsunsnsznevesaduziiana Imiiudlugl
YUNTOEAFIUN (vitamin E succinate, VES) $18a0
Usinasiiesenlumyld  uddalinsunalnngamu®
Indiudlugilvenearhinlamleseatrsanmsdnt uld
TaguoarhInlamesadnBiua (TOS) Anadusany
Hrunse munaudu wdld wnsnaamsiAa reactive
oxygen species (ROS) 16 luvaiziuoarhInlamosea
(TOL) nazueavhnlamesaszding (TOA) wn3nan
ROS ¢ ms@nmeyiusveddmiudlumsiiu 1s
flosfiumsinauzisdandiogaoiiiosa aluil a.d. 2008
Kashiwagi uagaalz @nwieyiusvedlnlalnsduea
(tocotrienol) Slu;jﬂ 6-0-carboxypropyl-a.-tocotrienol
(T3E) wu 1suiinademsiduvyeaaun Src &
g A Ao v A A o v o oA T
Wugunmwihinneinumsliudinensedseaves
adnz3l anzfinnesndiou Tneamsu aeenved
guld aamsdudiiiemsedsenvenziialoald®
A a a ad < ¥ a
iWeanmimiiudiinalalumaiy 1sdmeyyed sz
Tnomssuoyyad seniluduansdesumeod Tuana
a a A v a a P
YoNIMIUBIeY Iniuoyyad szvediciiud &1 1o
mlviAa lipid peroxidation 16 udlu anzUnfazi
o a o A . . 1 A
13NUBYNAD 52AIBU (co-antioxidant) ¥IvilasU
a a Aa A v o IF a a A a 2
ayNad szveRimiiud ndudhimiudlnd maiie
mumeegly anzifanwlil wgaves 1dhueyyad v
a a a A ' A v g
ayyad szvedmAudazli 1wnsagnulasunduiy
Fnindplndld Sanaeidullseonduaui® et
JmnslaadnuasnalimvanraneielMinnany uga
Y04 13uoyyad sevaesiafiogudnmall st
andas " sedemsiianzisalon nenmniidaiiviens
=2 d‘ ' A a a a A 1A ' 2
Anvnnenuihmauslaainiug Suudiiesedafe)
Tifinadomsilosiuanu~sswesmsiianziSalen®
a a Ao <
INAUBAVNLIZI 00
a a A o v A ¥ a A A A
FaAugihmihndy 1sdueyyad send NUa
azgaemld  wazihwihndienldeueyyad szveq

a a A v o I a a A a < ¥
AImandindudiniudglind &1 wnsamiunald
o/ 4'619/ a a a A v A a A 1Y d'(27)
BNl SIIMRUFIINAINTAUDUAL VYIS
Tuamgisumeiimaniegluglveanesinlossu (Fe™)
nn Imfusaziuiinszduldlaouiumess leesu
(Fe”) BanaviAnoyyad s2nie mMAsRMeil 19a
Yo4 1dueuNad 3% oyyad Izmaiinvzgndusald
Iay N-acetylcystein (NAC) wag GPx"® a3l Su
a a A o/ S !
INAUETINTY NAC HHAaANIUNINTZNBUAZAS
= 4 < ' o a S
wasnawsasaduzizonod nEaau ML InEuE
i wnsamuguieulsdmimThilnertumsenusy
fioue "u NAC finadudams “uangidaiouie™
Aa a A o v A g a ¥
TiensadaniugenaimhinduliseenBuaulé

a A

13) a.@. 2006 Martin uazaaly 1AANEIHAIMAUE

D

' =} ¢d a a = '
donziNUeaveaypdninannivlasidon wunngui
Y A a A v A = g 1 a
lasrinfiusndulilimnalasidionlusadinaninndu
avmmiusiiullseonBuaud laefludiu (chelating

ligand)#lasifonidisadunnyu®
HaveImslE 15dueyyad serHaerlaIINGY
Tudiheazizalen
A 4 o a <
Wewnmy pyvaiii 1HerAaANYeINIIIAANZIS
Yoa insnuinguild vyrdtiszan 1sdmeyyad sz
a 1 =) = = a 2
nasia 1wy danalsiu dmeiulausuiiu (B-cry-
. ua a A 1 1 E4 d‘(Sl) % d'Vlﬁl
ptoxanthin) uagIgdius aningue vpi®” Ganla
U Y 1 4 a A = =
adgMudINMsli Sudmualsivluine s

]

Pg1IALIUAL VYNT  HuainaNNL” eademsina

v

Nz159en @at Kim uazanlz (2006) @13l

a A

L Sudmualsfiusndy 1sdweyyad szou 9 ldua
foualsiy weavhInlawlosea uagdmiud ludn
d 1 o/ d 1 dyd =3 a\ a
Wasn memLWasLiwﬂquuuﬂimmﬂmLwﬂuaﬂ
AU AsAsAudATY 150 1nsadufudiSuves
Aa I’ . . 4’ <) o o = d'
15ueeA (retinoid receptor) #AUVUANITVVDITUNAA
M3 asadnialnfvesname 91ananlainmsli
L SHupuNtuiingse " nsanmsiasuiiaiualsing
I a a =3 o/ = =3
Wunsas@ludn 39aams argdrvesdiniualsiu
d’d’ = = 1 1 (32)
NAMI VYMIBIHKAL 8ADTNMY
aa A Y <3
Farlaunvuzizalden
aa A = 1
13Uszneuvessd NI uuumniiUTnasnnAN
PSnaminidudedls wmsumanaulnfvesssuudiu

J Med Tech Phy Ther e Vol.21 No.1 ¢ JANUARY-APRIL 2009 9



aynad 3z wwhvaamaiAaiiesenten Tagllan
seautauls cycloxygenase -2 (COX-2), Cyclin D1
uaz NF-kB Sufuluanaifhvinsvesmsnazgulsy
HunzBalon®™ uddidl 1Usznevdaiienneiinl
nnsatlesiungisaleald

1ouls glutathione peroxidase (GPx) fungiSatlen

Tuf) @.4. 2005 Kaynar uazamy anwifediy
szuuteulsiludihanzisalealasiaseduenlsily
ifiaiden uag malondialdehyde (MDA) Tungi5e SCLC
waz NSCLC uiailuszozusn (early stage I, 1) nag

5Y82A1INTLNUVOINLIFY (advance stage III, IV)
WUNITAUVDIeUlEN GPx, catalase (CAT), xanthine
oxidase (XO), superoxide dismutase (Cu-Zn SOD),
glutathione-S-transferase (GST), 13 total glutathione
(TGSH) uazlupsneonlsa (ntric oxide, NO) ¥o4
1 PRI < =} o 1 1 a ci

nauRthenziRNdeaiszay nnnauaulnd (msian 1)
FIszAVIOUlENMIAN WU 1RnNTzuDIIeYYad Iz
NN BINUTIMENAMIHINYBY ROS lud3n-

ed o X 4 \ .
@ﬂﬂl‘ﬁﬂﬂﬂ']aﬁﬂlu@!ﬂ@ LasAanNITUINNIT llpld

peroxidation®”

@157 1 53A0Y83 GPx, CAT, XO, Cu-Zn SOD, GST, TGSH, NO uaz MDA Tundazszazvesrihenzi5alen

Parameters Control group NSCLC (n = 24) SCLC
(n = 16) Early stage Advanced Total (n =8)
(I +10) stage (IMI+IV) patients
(n=18) (n =16) (n=24)
MDA (nmol/g Hb) 44 +0.6 6.3 + 1.3° 6.1 = 1.4° 6.2 + 1.3° 6.0 + 0.4°
SOD (U/mg Hb) 25+ 05 3.6 = 0.4° 5.1+ 2.2° 46 +1.9° 42+ 0.8
GSH-Px (U/g Hb) 716 +403 | 833 +40.0 912+574 886 =515 | 835 =263
GST (U/g Hb) 16.8 = 7.9 207+ 7.5 214 + 94 212 + 8.6 209 + 5.8
CAT (k/g Hb) 23.6 = 7.4 353 +5.6°  40.0 = 17.9° 385+ 149" | 449 43"
XO (U/g Hb) 0.61+0.15 | 093 =0.14° 0.87 = 056° 0.89 = 0.46° | 0.92 + 0.13°
TGSH (umol/g Hb) 11.9 £ 5.0 20.1 x 5.7 189 +80" 195=x72" | 204 = 6.9°
NOe (umol/L) 434 + 93 57.2 = 104" 509 = 86° 531 95° 56.4 = 5.7

(3n Kaynar H, Meral M, Turhan H, Keles M, Celik G, Akcay F. Glutathione peroxidase, glutathione-
S-transferase, catalase, xanthine oxidase, Cu-Zn superoxide dismutase activities, total glutathione, nitric oxide,

and malondialdehyde levels in erythrocytes of patients with small cell and non-small cell lung cancer. Cancer
Lett 2005; 227:133-9.)

! & A a { oy .
rouls intracellular superoxide dismutase (SOD)  uyvisnnieiuamnladnasniiurile COPD (chronic

fungiSalea obstructive pulmonary disease)™ lasngue UyMIve
touless] intracellular SOD dlwaemil Whulaunwes  Amsu aseenvedeulssi SOD NuS1al central bronchial

finenuiingud nypisiszan SOD  andinguilal  epithelium wag alveolar epithelium usidiomans

10 M3 INARAMTUANTRRLMUNINLNTA o TN 21 aUUN 1 o INTIAN-LNENUU 2552



NAABIAVIBAdNLISe fibrosarcoma NAUWLIIANT
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Utility of polyclonal antibodies binding to specific epitopes of
Burkholderia pseudomallei
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Abstract

Burkholderia pseudomallei (B. pseudomallei) is a major causative agent of melioidosis in endemic areas
such as Southeast Asia and Northern Australia. Rapid diagnosis is required for appropriate treatments in
septicemic melioidosis. In this study, we aimed to evaluate the specific polyclonal antibody (pAb) to
B. pseudomallei for potentially use in the development of diagnostic assays and pathogenesis studies.
In determination the cross reaction of the pAb to other bacteria by indirect ELISA, the pAb to B. pseudomallei
has no cross-reactivity with other bacteria. In contrast, the pAb reacted with 24 clinical isolates of B. pseudomallei-
extracted antigens. By ELISA, the pAb to B. pseudomallei could be used to detect secreted antigens in 3 hour
culture supernatants of 1.5 x 10* cfu/ml B. pseudomallei. In addition, opsonization of the bacteria with the
pAbs could enhance bacterial internalization by U937-derived macrophages when compared with bacterial
culture alone. The mechanism of these observations, however, needs to be further investigated. In conclusion,
we suggest that the pAbs to B. pseudomallei can be potentially used for development of diagnosis method and

pathogenesis study.

Key words: Polyclonal antibody, Burkholderia pseudomallei, ELISA
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Antifungal susceptibility of Candida species isolated from sterile sites
of patients admitted in Srinagarind hospital

Sukanya Srigulbutr’, Keskaew Pienthaweechai®**, Supaporn Puapermpoonsiri®®, Chularut Pariyachatigul®®, Prajuab Chaimanee' .

Abstract

The minimum inhibitory concentrations (MIC) and susceptibility patterns of Candida species isolated from
sterile sites of patients in Srinagarind hospital were determined. The 46 isolates of Candida spp. compose of 24
isolates of Candida albicans, 9 isolates of Candida tropicalis, b isolates of Candida parapsilosis, 5 isolates of
Candida glabrata; 2 isolates of Candida spp. and 1 isolate of C. krusei. All isolates were tested for MIC
determination against 7 antifungal agents; amphotericin B, fluconazole, itraconazole, ketoconazole, flucytosine,
voriconazole and caspofungin by Sensititre YeastOne colorimetric antifungal panel. All C. albicans isolates
were susceptible to fluconazole, flucytosine and voriconazole whereas 96% of them were susceptible to itraconazole.
Similar results occurred when tested with other Candida spp. All of Candida spp. isolates were susceptible to
voriconazole. Susceptibility to fluconazole, flucytosine and itraconazole were 77%, 91% and 55% respectively.
MIC and MIC of C. albicans against amphotericin B were the same concentration at 0.5 wg/ml, fluconazole
were 0.25 and 0.5 ug/ml, itraconazole were 0.032 and 0.064 ug/ml, ketoconazole were the same level at <
0.008 ug/ml; flucytosine were 0.12 and 0.24 ug/ml; voriconazole were the same level at < 0.008 ug/ml and
caspofungin were the same concertration at 0.06 ug/ml. MIC50 and MIC90 of Candida spp. to amphotericin B
were the same concentration at 0.5 ug/ml; fluconazole were 1 and 16 ug/ml respectively. The results showed
that the first choice of antifungal agents was voriconazole because of 100% susceptibility against both

C. albicans and Candida spp. The second choices were flucytosine and fluconazole.

Key words: Antifungal susceptibility; MIC, Candida albicans, Candida spp.

! Clinical Microbiology Unit, Faculty of Medicine, Srinagarind Hospital, > Faculty of Associated Medical Sciences,
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Hb E - a - thalassemia at Maharaj Nakhon Si Thammarat hospital

Sutja Surapot'*, Goonnapa Fucharoen®, Weerachai Saijuntha®, Sontaya Hongseng®, Kanokwan Sanchaisuriya®, Supan Fucharoen .

Abstract

Both hemoglobin E (Hb E) and a-thalassemia are prevalence in Thailand. Hb E-a-thalassemia syndromes
are therefore common. Individuals with these syndromes are at risk for both a- and B-thalassemia diseases.
In this study, the prevalence of Hb E-a-thalassemia was examined on 204 Southern Thai subjects who were
encountered at the Maharaj Nakhon Si Thammarat hospital. The o-thalassemia determinants examined using
PCR methods included o-thalassemia 1 (SEA type), a-thalassemia 2 (3.7 kb and 4.2 kb deletions) and Hb
Constant Spring gene (o). Hb E gene (B") was confirmed in all cases using allele specific PCR. The
prevalence of a-thalassemia 1, o-thalassemia 2 and o in this Thai population were found to be 2.0%,
15.7 % and 3.9%, respectively. As many as 11 Hb E genotypes were observed; 71.1% heterozygous Hb E,
1.5% heterozygous Hb E with heterozygous o-thalassemia 1, 10.3% hetetozygous Hb E with heterozygous
o-thalassemia 2 (3.7 kb), 1.5% heterozygous Hb E with heterozygous o-thalassemia 2 (4.2 kb), 2.9%
heterozygous Hb E with heterozygous o, 0.5% heterozygous Hb E with homozygous o-thalassemia 2, 1.0%
heterozygous Hb E with compound heterozygous o-thalassemia 2 and o, 6.8% homozygous Hb E, 0.5%
homozygous Hb E with heterozygous a-thalassemia 1, 2.4% homozygous Hb E with heterozygous [3-thalassemia
2 and 1.5% o-thalassemia / Hb E disease. It was found that using hematological data alone it is very difficult
to differentiate all these genotypes. It is therefore recommended for those with Hb E, whose couples are carriers
of a-thalassemia 1, to be examined for o-thalassemia 1 especially when the level of Hb E is less than 25% in

order to prevent the Hb Bart’s hydrops fetalis and provide appropriate genetic counseling.

KeyWords: Hemoglobin E, o - thalassemia

' Department of Clinical Pathology, Maharaj Nakhon Si Thammarat Hospital, Nakhon Si Thammarat
® Centre for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated Medical Sciences,
Khon Kaen University
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fothadeannnegniliiniendiduiedisds
nasgu® 1fioasmBu o-thalassemia ¥iia SEA
deletion 1a835 GAP-PCR"™'" a1sasiamau
o-thalassemia 2 19 3.7 uay 4.2 kb deletion 1435
PCR fiafindl3udn™® umsasibuiuin o uaz
BF 173 allele specific PCR"*'"
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-S4 91U 3 719 (3eway 1.5), heterozygous Hb E
FINAVNIKE a-thalassemia 2 $Ha 3.7 kb deletion (o
B c/-a*) 9 21 318 (508az 10.3), heterozygous
Hb E 59AUNME a-thalassemia 2 Bia 4.2 kb deletion
(BYpE,00/-0*?) Muau 3 91y (5oway 1.5),
heterozygous Hb E sauduwmvizdlulnaduaon uaui

U539 (BYBF, aa/o®a ) uu 6 Mo ((evaz 2.9),
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2 ¥1ia 3.7 kb deletion (B"/pF, -o*"/-0*") Muu 1 519
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homozygous Hb E ii8y  o-thalassemia a3 (0E/
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a1sni 1 Aulndfesenuludndl Hb E $1wou 204 nendnwn

Genotype Hb type No. %
1. Heterozygous Hb E ( Hb E trait ) EA 145 71.1
2. Heterozygous Hb E with o - thal 1 ( SEA type ) EA 3 1.5
3. Heterozygous Hb E with o - thal 2 (3.7 kb) EA 21 10.3
4. Heterozygous Hb E with o - thal 2 ( 4.2 kb ) EA 3 1.5
5. Heterozygous Hb E with o EA 6 2.9
6. Heterozygous Hb E with homozygousa - thal 2 ( 3.7 kb ) EA 1 0.5
7. Heterozygous Hb E with compound o - thal 2 ( 3.7 kb) / a°® EA 2 1.0
8. Homozygous Hb E EE 14 6.8
9. Homozygous Hb E with a - thal 1 (SEA type) EE 1 0.5
10. Homozygous Hb E with o - thal 2 ( 3.7 kb ) EE 5 2.4
11. B - thalassemia / Hb E EFA 2 1.0
Total 204 100
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Detection of mutagenicity of biocompound from Bacillus spp.
by the Salmonella mutagenicity test

Jutharat Kaoian', Pattamawadee Thaworn', Monthon Lertcanawanichakul®* .

Abstract

The protein concentration of partially purified biocompounds (PPBs) prepared from culture broth of
Brevibacillus laterosporus SA14, SA15, Bacillus pumilus BA16/2 and Bacillus megaterium BA6 were
1.746, 1.188, 0.355 and 0.242 mg/ml, respectively. It was found that only PPBs prepared from culture broth
of Brev. laterosporus SA14 and SA15 could inhibit the growth of Staphylococcus aureus, Salmonella typhimurium
TA98 and TA100. However, PPBs prepared from culture broth of SA14 and SA15 at the titer of 1:128 did not
inhibit the growth of TA98 and TA100. The PPBs obtained from all tested Bacillus species were used to
determine the mutagenic properties using Ames test. It was found that all PPBs did not show mutagenic
properties by this Ames’ test at the mutagenicity index (MI)

4. However, further tests using other systems

should also be carried out to evaluate its useful safety.

KeyWords: Ames’test
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biocompounds: PPBs)
4.1 MIWIYNINIAUD
d' = d' S A
Wwelalatiifelrveanuailsena 2y
(Bacillus species) adlupmmsiagadaimal LB USunas
5 Haddns lunasaudms srhindeiving 16 x 150
fiadmns nnuwhllinngigeludundsauive
I 1 =Y d' a =
ANNITIIOY 150 s9UARINT Nganigi 37 o3d1sa1Ey
I n'/ 6’5 A A
Wunan 24 1l NnTLeAN 15UINABYLLATISY
v suSuanugulidieuwiiy McFarland No. 0.5
1a1h 1TuvINARY B uAaZaRalSIIAT 2% 1 'l
9IMIIABAUBBINAY LB 151195 200 Hadansnegluwia
Duran ¥11a 500 #aaans inlJunmiziden a1
nntnhliumisananusisey 10,000 saudud
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The comparative study of pain relief by TENS and analgesic drugs
in primary dysmenorrhea

Somchai Rattanathongkom'*, Natcha Sriyai®, Ratchanee Moontree?, Sulalai Laochareon® .

Abstract

Low frequency TENS is widely used for pain relief in Physical Therapy. However, limited number of
research was found regarding its effect on pain relief in primary dysmenorrhea. The purpose of this study was
to compare the effect of pain relief in primary dysmenorrhea resulting from low frequency TENS and analgesic
drugs. Fifteen healthy female Physical Therapy students, aged 18-22 years (mean 20.1 + 1.0 years) who always
have dysmenorrheal pain with VAS score more than 8/10 participated in this study. They were randomly
allocated to receive different sequence of the treatments within the first and second periods of dysmenorrhea, i.e.
either taking a course of low frequency TENS and followed by usual analgesic drug or taking usual analgesic
drug and followed by the TENS. The TENS protocol included applying 30 minutes of stimulation with pain
threshold intensity of 200 nm, 4 Hz, TENS in the first 24 hours of dysmenorrheal period. Four electrodes were
placed on the skin 3 cm from midline at T12-L1 and S2-3 paravertebral muscles. The comparative group
included normally used analgesic drug in the same period. Dysmenorrheal pain, using the VAS scores, at before
and each interval (0, 30, 60, 90, 150, 240 and 360 minutes) after each treatment were recorded. The results
showed that VAS scores before and after in the TENS and drug protocols were 8.87 + 0.88, 3.33 + 1.45, 2.67
+1.24,2.60 £ 1.06, 2.67 = 1.18, 3.13 + 1.36, 3.36 £ 1.28 and 7.67 £ 1.50 , 3.00 = 1.13, 2.67 + 1.23, 2.73
+1.22,2.8 +1.37,3.0 £ 1.46, and 3.33 = 1.23, respectively. The VAS scores (within group) was significantly
reduced at 30 minutes as compared to the those at 0 minute in both groups (P < 0.001), whereas the between-
group comparison was found with no significantly different. In addition, the VAS scores at 60, 90, 150, 240
and 360 minutes was no significantly different in either within group or between group comparison (P > 0.05).
It is concluded that low frequency TENS may reduce primary dysmenorrheal pain as much as usual analgesic

drug does.

Keywords: Dysmenorrhea, Pain, TENS

® Division of Physical Therapy, 'Undergraduate Physical Therapy students, Faculty of Associated Medical Sciences,
Khon Kaen University
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Introduction them have age-related changes such as hearing

In Thailand, the number of older people aged 60  impairment, poor vision, arthritis, hypertension, heart
years and over is about 10.7 million (15.2%) in 2020".  disease, diabetes, and osteoporosis®. Safe and confident
Older people are more prone to diseases, syndromes,  ambulation is an important aspect of their health. Older

and sickness than other age group of adults. Most of  adults frequently complain of feeling unstable on
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Effects of a physical therapy program based on client-centered approach
on functional balance in the elderly

Sirima Boonyarat'*, Nomijit Nualnetr’, Wichai Eungpinichpong’, Alongkot Emasithi® .

Abstract

Falls are an important cause of death for adults aged 65 years and above. Most preventive strategy studies
of falls have involved exercises to promote strength and balance. However, these exercise programs were
designed by therapists without the elderly’s participation in designing the programs. The objective of this
research was to study effects of physical therapy program with client-centered approach on functional balance
(Berg Balance Scale and Timed Up and Go Test) in the elderly. A 12-week study was conducted in 9 elders
with fall risks (2 men and 7 women, mean age 77.4 + 5.8 years) of Samliam 1 community, Khon Kaen
Province. During the first 4 weeks, specific problems relating to functional balance of each subject were
assessed and discussed between the subject and the investigator, after which a physical therapy program with
client-centered approach to improve functional balance was cooperatively designed and individually tailored to
each elder. The subject was then instructed to perform the program for 8 weeks. The subject’s functional balance
was assessed at baseline and every 4 weeks until the end of the study, and was analyzed using paired t-test. It
was found that the physical therapy program with client-centered approach significantly improved the Berg
Balance Scale (P < 0.05). However, it was observed that changes in the functional balance scores were
frequently influenced by pain at any body part of the subjects but the present study program did not pay much
attention on the issue of pain. Therefore, it is suggested that to improve older people’ balance, therapists should

widen their approaches to cover other factors relating to balance as much as possible.

Keywords : Client-center approach, Elderly, Falls

ambulation. The consequence of postural instability is ~ depression®. Most studies assessing efficacy of
a fall with concomitant injury. strategies to prevent falls have involved exercises to

19 However, these

Falls are an important cause of death for adults  promote strength and balance'
aged 65 years and above. Falls can result in medical  exercise programs were designed by therapists without

problem such as fracture, painful bruising, and the elderly’s participation in designing the programs.

! Master Degree Student, Department of Physical Therapy,
® Department of Physical Therapy, Faculty of Associated Medical Sciences,Khon Kaen University
* Corresponding author (e-mail : toy979@hotmail.com)
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In general, health services may be divided into 2
approaches, client-centered and therapist-centered. The
former approach focuses on requiring attitudinal
changes that reflect a commitment to follow the lead
of the client and to support their vital roles"”, and the
latter imposes on professional decisions"®. The
client-centered approach provides benefits on health
care system by enhancing participation, ownership and
independence of the clients in the community"®*?.
This benefit is in line with the National Health Act,
2550 B.E. (equivalent to 2007 A.D.) which has
emphasized on people’s participation in the health care
system of our country.

Because of realizing in the benefit of client-centered
service as well as a need for fall prevention in the
elderly, the investigator was interested in studying a
physical therapy program with client-centered approach
to reduce fall risk factors in the community-dwelling
elderly. The objective of this study was to evaluate
changes in functional balance of the elderly after
participating in the physical therapy program based on

client-centered approach aimed to promote balance.

Materials and Methods

This study was approved by The Khon Kaen
University Ethics Committee for Human Research.

Population

Male and female elders, aged 60 years or older,
of Samliam 1 community, Naimuang Sub-district,
Muang District, Khon Kaen Province, were recruited.
Inclusion criteria were independent ambulation with
or without gait aid, being able to verbally communicate,
and willing to participate and cooperate with the study
procedures. Exclusion criteria were presence of
uncontrolled cardiovascular disorders, total blindness,
impairment of cognitive function, impairment of
neuromuscular function secondary to previously

diagnosed neurological diseases, dizziness and vertigo,

and limited function and mobility by pain, fractures,
joint stiffness, etc.

Measurement instruments

Functional balance was assessed using the Berg
Balance Scale (BBS)® and Timed Up and Go Test
(TUGT)®. The BBS consists of 14 items which require
subjects to maintain positions of varying difficulty by
diminishing the base of support, changing positions,
and performing specific tasks such as turning the trunk,
reaching forward while standing, stepping on a stool,
and retrieving an object from the floor. Each task is
scored on a 5-point scale (0 to 4: 0 = unable to perform,
4 = independent). Fifty-six points are the maximum
score of the test. The score of less than 45 indicates
high risk for falls®*. Minimal changes of 6 points on
the total BBS score reflects the clinical change in

balance®

. Results of 2 reliability studies of this scale
have shown high inter-rater (ICC = 0.98) and
intra-rater (ICC = 0.99) reliability®***”. For the TUGT,
subjects sat comfortably on a chair, then were asked
to stand up, walk 3 m., turn around, walk back to the
chair and sit down, at their own pace(24). The time
taken to perform the test was measured in seconds.
Subjects repeated the test 3 sessions with 5 minutes
rest between each test, and the average time was used
for analysis. The TUGT has good intra- and inter-rater
reliability of 0.93 and 0.96, respectively® and is
correlated highly with scores on the BBS™.

Procedures

The investigator contacted the Samliam primary
care unit to gather database of resident aged 60 and
older of Samliam 1 community. The functional balance
using the BBS was performed to the elderly who were
eligible to the study. Then, the investigator visited
individual elderly persons whose BBS scores were
less than 45 (indicating the high risk of falling). The
participants then attended the first pre-intervention

assessment involving functional balance tests (the BBS
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and TUGT). These assessments were done at their
residences. Information on age, sex, education, marital
status, health status, daily activity, and fall history in
the past 6 months was recorded through direct
interviews. Four weeks later, the BBS and TUGT were
repeated again (i.e., the second pre-intervention
assessment). During this interval of 4 weeks, the
investigator visited the participants at least 5 days/
week. The purposes of each visit were to cooperatively
assess and discuss about the specific problems relating
to functional balance of each participant. A physical
therapy program to improve functional balance was
cooperatively designed and individually tailored to each
subject. Emphasis was placed on self management and
adjustment to health status.

Immediately after finishing the second
pre-intervention assessment, the participants were
encouraged to practice their physical therapy program
for 4 weeks. The investigator kept visiting each
participant every 2 weeks to encourage the subject to
keep practicing and to offer advice for an advanced
program. The BBS and TUGT were re-assessed at the
fourth week (i.e., the first post-intervention assessment).
The data were fed back to the participants. If necessary,
the program could be revised. After that, the participants
were asked to keep following the program for 4 more
weeks. The investigator visited the elderly once to
keep relationship. After the completion of this last
month of the study, the participants underwent the
second post-intervention assessment for their functional
balance (the BBS and TUGT).

Data analysis

Descriptive statistics were drawn up to describe
the demographic data. The baseline and post-
intervention data for the BBS and TUGT were
compared using paired t-tests. Normality of the data
set was assessed using the Shaprio-Wilk W test. All
analyses in this study were performed using the STATA

statistical software package version 9.0. A value of P
< 0.05 was used to decide the significance for all

analyses.

Results

Subject characteristics

Eleven elders who had BBS scores of less than 45
were invited to enroll in the study. However, 2 persons
were excluded due to aggravated symptoms of diabetes
and gouty arthritis, respectively. Therefore, there were
9 elders participating in the study. The demographic
characteristics of 9 participants (2 men and 7 women)
are outlined in Table 1. Their ages ranged from 67 to
88 years with an average age of 77.4+5.8 years. All
subjects had multiple health problems and used multiple
medications. The subjects had normal vision (with and
without glasses).

Physical Therapy Program

Table 2 summarizes each subject’s problems
relating to functional balance and physical therapy
program to improve balance. It could be summarized
from Table 2 that, based on the principle of
client-centered approach, the physical therapy program
to improve functional balance in the community-
dwelling elderly mainly consisted of 1) therapeutic
exercises to improve balance and increase muscle
strength as well as flexibility of lower extremity, and
2) superficial heat therapy at pain regions. Balance
exercises were designed based on the BBS items which
were difficult to perform by the subjects such as
standing unsupported with feet together, standing
unsupported one foot in front, reaching forward with
outstretched arm while standing, turning to look behind
over left and right shoulders while standing, and placing
alternate foot on step or stool while standing

unsupported.
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Table 1 Demographic characteristics of subjects (n = 9). F = female, M = male.

Subject Age No. of Daily Current Medication Gait aid
No. (years)  family activity health
member problem
F1 88 4 1. Walking 15-20 1. Both eyes dry 1. Amlodipine None
min/day, total 5 m. 2. Hypertension 2. Artificial tear
3. Vitamin
F2 81 5 1. Aerobic exercise 1. Both knee joints 1. Diclofenac One point
30 min/day, pain 2. Ranitidine cane
1 day/week 2. Peptic ulcer
2. House-keeping
1 hr/day
3. Walking 30
min/day, total 10 m.
F3 80 5 1. House-keeping 1. Back and both 1.Amlodipine One point
1 hr/day knee joints pain 2. Glipizide cane
2. Walking 30 2. Diabetes 3. HCTZ
min/day, total 10 m. 3. Hypertension 4. Metformin
4. Peptic ulcer
M4 79 6 1. Bicycling 2-3 1. Diabetes 1. Amlodipine None
hr/day 2. Hypertension 2. Anapril 5
2 Cooking 30 3.ASA gr1
min/day 4. Glipizide
3. Walking 1 hr/day, 5. HCTZ
total 50 m. 6. Metformin
M578 5 1. Gardening 10 1. Benign prostatic 1. Amlodipine None
min/day hypertrophy 2. ASA gr. 1
2. Walking 15 2. Dyslipidemia 3. Doxazosin
min/day, total 5 m. 3. Hypertension 4. Glipizide
4. Left shoulder 5. Simvastatin
joint pain and
limitation
5. Peptic ulcer
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Subject Age No. of Daily Current Medication Gait aid
No. (years)  family activity health
member problem
F6 76 5 1. House-keeping 1. Both knee joints 1. Amlodipine One point
10-15 min/day pain 2. HCTZ cane
2. Walking 10 2. Hypertension
min/day, 5 m.
F7 75 3 1. Cooking 30 1. Both knee joints 1. Amlodipine None
min/day pain 2. Metformin
2. Walking 30 2. Cataract of both
min/day, total 10 m.  eyes
3. Diabetes
4. Hypertension
F8 73 6 1. House-keeping 1. Both knee joints 1. ASA gr.1 One point
10-15 min/day pain 2. Glipizide cane
2. Walking 10 2. Diabetes 3. HCTZ
min/day, total 6 m. 3. Heart disease 4. Prenolol
4. Hypertension 5. “Yaa Look Klon”
5. Right hip pain (herbal tablets)
with radiating to
leg and foot
F9 67 3 1. Aerobic exercise 1. Back pain with 1. Mydoclam None

30 min/day, 2-3
days/week

2. House-keeping 1
hr/day

radiating to both legs

2 Both knee joints pain

3. Heart disease
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Table 2 Problems relating to functional balance and physical therapy program to improve balance of each

subject (n = 9). F = female, M = male.

Subject
No.

Problems relating to functional balance

Physical therapy program

F1 1. Poor functional balance (BBS = 39)
2. Both quadriceps muscles weakness

3. Both calf muscles tightness

1. Balance training 5 times/set, 1 set/day, 1-2 day/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while
standing
2. Quadriceps muscle exercise 5 times/set, 1 set/day,
1-2 day/week
3. Calf muscle stretching exercise
4. Massage at calf muscles 5-10 min/set, 1-2 set/day,
2-3 days/week
5. Hot pack at calf muscles 20-30 min/day

F2 1. Poor functional balance (BBS = 37)
2. Both quadriceps muscles weakness

3. Both knee joints pain

1. Balance training 5-10 times/set, 2 sets/day, 2-3
days/week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while
standing

- pick up object from the floor from a standing
position

- placing alternate foot on step or stool while standing
unsupported
2. Quadriceps muscle exercise 5-10 times/set, 2 sets/
day, 2-3 days/week
3. Hot pack at both knees 20-30 min/day
4. Consulting health personnel at the primary care

unit about knee pain
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F3 1. Poor functional balance (BBS = 40)
2. Both quadriceps muscles weakness

3. Back and both knee joints pain

1. Balance training 10 times/set, 1 set/day, 3-5 days/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while
standing

- turning to look behind over left and right shoulders
while standing
2. Quadriceps muscle exercise 10 times/set, 1 set/day,
3-5 days/week
3. Hot pack at back and both knees 20-30 min/day
4. Stretching exercise (knee to chest, trunk rotation 5
times/set, 1 set/day, 2-3 days/week
5. Consulting health personnel at the primary care unit

about knee pain

M4 1. Poor functional balance (BBS = 43)

1. Balance training 5 times/set, 1 set/day, 1-2 day/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while

standing

M5 1. Poor functional balance (BBS = 42)
2. Both quadriceps muscles weakness
3. Left shoulder joint pain and limitation

and pain

1. Balance training 5-10 times/set, 1 set/day, 1-2 day/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- pick up object from the floor from a standing
position

- turning to look behind over left and right shoulders
while standing
2. Quadriceps muscle exercise 5-10 times/set, 1 set/
day, 1-2 day/week
3. Hot pack at left shoulder 20-30 min/day
4. Left shoulder mobilization by the investigator twice
5. Shoulder exercise (flexion, abduction, internal and
external rotation) 5-10 times/set, 1 set/day, 7 days/
week
6. Consulting health personnel at the primary care

unit about left shoulder pain and limitation

64 M3 INARAMTUANTRRLMUNINLNTA o TN 21 aUUN 1 o INTIAN-LNENUU 2552



F6 1. Poor functional balance (BBS = 24)
2. Both quadriceps muscles weakness

3. Both knee joints pain

1. Balance training 5-10 times/set, 1 set/day, 1-2 day/
week

- sitting to standing

- standing unsupport

- standing unsupported with feet together

- standing unsupported one foot in front

- turning to look behind over left and right shoulders
while standing

- placing alternate foot on step or stool while standing
unsupported
2. Quadriceps muscle exercise 5-10 times/set, 1 set/
day, 1-2 day/week
3. Hot pack at both knees 20-30 min/day
4. Consulting health personnel at the primary care

unit about knee pain

F7 1. Poor functional balance (BBS = 41)
2. Both quadriceps muscles weakness

3. Cataract of both eyes

1. Balance training 5-10 times/set, 1 set/day, 2-3 days/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- turning to look behind over left and right shoulders
while standing

- placing alternate foot on step or stool while standing
unsupported
2. Quadriceps muscle exercise 5-10 times/set, 1 set/
day, 2-3 days/week
3. Consulting health personnel at the primary care

unit about cataract

F8 1. Poor functional balance (BBS = 39)
2. Both gluteus and quadriceps muscles
weakness
3. Both knee joints pain
4. Right hip pain with radiating to leg

and foot

1. Balance training 5-10 times/set, 1 set/day, 1-2 day/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while
standing

- turning to look behind over left and right shoulders
while standing

- placing alternate foot on step or stool while standing

unsupported
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2. Hip and quadriceps muscle exercise 5-10 times/set,
1 set/day 1-2 day/week

3. Hot pack at both knees 20-30 min/day

4. Consulting health personnel at the primary care

unit about hip and knee pain

F9 1. Poor functional balance (BBS = 40)
2. Both gluteus and quadriceps muscles
weakness
3. Both knee joints pain
4. Back pain with radiating to both legs

1. Balance training 5-10 times/set, 1 set/day, 2-3 days/
week

- standing unsupported with feet together

- standing unsupported one foot in front

- reaching forward with outstretched arm while
standing

- turning to look behind over left and right shoulders
while standing
2. Quadriceps muscle exercise 5-10 times/set, 1 set/
day, 2-3 days/week
3. Hot pack at knees 20-30 min/day
4. Consulting health personnel at the primary care
unit about back and knee pain
5. Consulting physical therapits at Khon Kaen hospital

about back and knee pain

Changes in functional balance

Before determining the effects of a physical therapy
program on functional balance, the 2 pre-intervention
assessment scores was examined. Paired t-tests revealed
no significant differences between the first and second
pre-intervention assessments for the BBS and TUGT
(P > 0.05). However, some health incidents were
reported at the second pre-intervention assessment of
2 participants (F6 and F9), and might affect their
functional balance. Therefore, the average value of
the first and second pre-intervention assessments was
used as baseline scores for the analysis of changes.

The participants BBS scores at each assessment are

demonstrated in Table 3. When compared with the
mean BBS of the 2 pre-intervention assessments, i.e.
38.4 points, significant increases in the scores were
found at the first and second post-intervention
assessments (P = 0.0001 and 0.03, respectively).
However, these improvements in the BBS did not reflect
clinical changes in the subject’s functional balance as
changes in the scores were less than 6 points.The
TUGT scores throughout the 12-week study are shown
in Table 4. The average TUGT value of the first and
second pre-intervention assessments was 16.6 seconds.
The physical therapy program with client-centered
approach did not significantly affect the TUGT.
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Table 3 BBS scores. F = female, M = male

Assessments (0-56)

Subject

No. o 2= v 2"
pre-intervention pre-intervention post-intervention post-intervention

F1 39 41 44 36
F2 37 40 46 45°
F3 40 39° 45 41¢
M4 43 41° 45 48
M5 42 43 50 53
F6 24f 33¢ 34h 37
F7 41 39’ 41 42
F8 39 38 45 37
F9 40 33 44 47
Median 40 39 45 42
Mean 38.3 38.6 43.8% 42.9%%
SD 5.7 3.5 4.4 5.8

a = The subject was still tired after 2-day hospital admission last 2 weeks because of short breathing.
b = The subject reported increased left knee joint pain because of over walking.

c = The subject reported increased both knee joints pain because of running out pain killer medicine.
d = The subject reported pain at right big toe because of stumbling on a stone.

e = The subject had to see a doctor a few weeks ago because of dizziness.

f = The subject reported body ache because of experiencing a fall last 2 weeks.

g = The subject had much recovered from a recent fall.

h = The subject had both ankle and feet edema because of prolonged sitting.

1 = The subject was having a cold.

j = The subject reported increased right hip and leg pain but could not specify a reason.

k = The subject reported increased both hips and legs pain because of over house-keeping activity.

* P =0.0001, compared with the mean of the 2 pre-intervention assessments

*# P = 0.03, compared with the mean of the 2 pre-intervention assessments

J Med Tech Phy Ther e Vol.21 No.1 ¢ JANUARY-APRIL 2009 67



Table 4 TUGT scores. F = female, M = male

Assessments (0-56)

Subject

No. - 2" v 2
pre-intervention pre-intervention post-intervention post-intervention

F1 24 17 15 17
F2 22 18 20 17°
F3 16 10° 12 15
M4 12 10° 13 13
M5 17 15 15 17
F6 27f 21¢ 27" 29
F7 14 18' 16 13
F8 13 14 14 17
F9 13 17" 17 15
Median 16 17 15 17
Mean 17.6 15.6 16.6 17
SD 5.5 3.7 4.6 4.8

a = The subject was still tired after 2-day hospital admission last 2 weeks because of short breathing.
b = The subject reported increased left knee joint pain because of over walking.

¢ = The subject reported increased both knee joints pain because of running out pain killer medicine.
d = The subject reported pain at right big toe because of stumbling on a stone.

e = The subject had to see a doctor a few weeks ago because of dizziness.

f = The subject reported body ache because of experiencing a fall last 2 weeks.

g = The subject had much recovered from a recent fall.

h = The subject had both ankle and feet edema because of prolonged sitting.

i = The subject was having a cold.

j = The subject reported increased right hip and leg pain but could not specify a reason.

k = The subject reported increased both hips and legs pain because of over house-keeping activity.
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Discussion and Conclusion

Two pre-intervention assessments were carried out
in this study with a time interval of 4 weeks. The
purpose for this study design was to ensure that any
changes exhibited in the study would be attributable
to the intervention. Although the analysis showed no
significant differences between the first and second
pre-intervention assessments for functional balance
variables, some health incidents were reported at the
second test of a few participants, and might affect
their balance. The average value of the first and second
pre-intervention assessments was thus used as the
baseline scores for the analysis of changes.

In this study, the physical therapy program with
client-centered approach to improve functional balance
of the elderly was designed for individual participants,
based on the principle of client-centered approach.
Tailoring program to each subjects specific problems
relating to balance was much considered. According
to the older subjects included in the current study, it
could be summarized that the physical therapy program
with client-centered approach to improve functional
balance of the community-dwelling elderly mainly
consisted of therapeutic exercises to improve balance
and increase muscle strength as well as flexibility of
lower extremity, and thermotherapy using hot pack on
the painful joint.

After completion of the study, a statistical
significance in the BBS score was presented. However,
the mean changes in the BBS scores were less than 6
points which did not reach the clinical important level
in terms of functional balance®™. This result may be
due to ineffectiveness of the program as it was
commented by most participants at the end of the
study.

Since the primary outcome of the study was the
BBS, the physical therapy program was concentrated

on therapeutic exercises to improve balance, leg muscle

strength and flexibility. The BBS items which were
difficult to perform by the subjects were included in
the exercise program. Although the BBS scores were
significantly increased at post-intervention assessments,
considering data of individual participants revealed
that changes in the BBS scores were influenced by
pain at any body part of the subjects. The scores seemed
to be inversely related to the severity of pain reported
by the subjects. Even though pain was a common
health problem of most participants in the study,
unfortunately the investigator did not draw much
attention to pain management for the subjects. Most
participants were suggested to reduce their pain only
by using hot pack, massage, and consulting health
personnel at the primary care unit though they might
need an intensive and specific intervention. Only 1
subject (F9) received proper pain management program
provided by a physical therapist. This may reflect the
investigator’s viewpoint that our balance scores would
have been improved if we only performed a balance
exercise. In fact, balance or postural stability involves
the complex organization of multiple sensory systems
(somatosensory, visual, and vestibular inputs) that are
related, via the central nervous system, to many muscles
which are part of a multilinked musculoskeletal
system®. Any problems in joint and muscle will thus
affect balance. As suggested by Poole and colleagues®”,
neck pain in the elderly may contribute to some
disturbance in balance and gait parameters over and
above that which occurs with normal ageing. A recent
study has also revealed that musculoskeletal pain in
the lower body, especially chronic low back, hip and
knee pain, negatively affects the balance ability in the
healthy adults®”. To improve one’s balance, therapists
need to widen their approach to cover other factors
relating to balance as much as possible. From the
current study, it could be suggested that to improve

the elders balance, the investigator should pay more
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attention on the issue of pain management, apart from
exercise program in general.

Besides ineffective procedures to relieve pain, the
intensity of exercise program used in the current study
may be too low to affect clinical changes in the BBS.
Based on a previous study'®, an exercise program to
improve functional balance (assessed by the BBS) of
the elderly should be at least 5-10 times/set/activity,
1-2 set/day, and 3 days/week. In this study, most
subjects exercised only 5 times/set/activity, 1 set/day,
and 1 day/week which might not be intense enough to
increase the BBS.

Most participants informed that they did not
regularly perform their physical therapy programs
because of various reasons such as pain at some body
part, being lazy and bored. This may imply that the
program is not interesting enough although attention
was paid specifically to ensure that the subjects would
greatly benefit from the program which was designed
by them with the investigator’s facilitation. To follow
the principle of a client-centered approach, the
investigator paid much attention on tailoring the
physical therapy program to each subject’s problems
relating to balance by means of discussion with the
subjects. However, the investigator observed that some
subjects were rarely expressed their ideas and opinions
regarding their programs. They were likely to rely on
the investigator’s judgment. This may be due to a
typically urban Thai culture that a person tends to
respect professional suggestion rather than their own
ideas. The subjects might adopt a passive role because
they got used to that culture. The other possible
explanation of a low level of participation in developing
the physical therapy program observed in some subjects
is that they are not ready to participate in health services
in a client-centered manner, probably due to old age,
poor health condition, or negative attitude to illness.

The investigator then had to facilitate these subjects

as much as possible to involve in developing their
programs. However, such facilitation may be inadequate
because of the limitations on time and skill as well as
experience in community work of the investigator.
Thus, some subject’s physical therapy programs were
rather influenced by the investigator’s suggestion,
leading to a small sense of ownership of the programs
in these subjects. The attraction of the programs may
not be great enough for the subjects to perform the
programs throughout the study period. Therefore, it
could be suggested for further study that therapists
should endeavor to engage clients in decision-making.
They should evaluate a client’s level of readiness and
tailor interventions for participation accordingly.
Matching an intervention to a client’s level of readiness
to engage in an activity should be more effective than
the universal application of one particular intervention.

Motivating elders, who mostly have health
problems, to adhere to an activity program is a major
challenge. As presented by Yardley and her

%2 %) the positive identity (e.g. interest,

colleagues'
enjoyment) of a training program is a factor for the
elderly to undertake the program. The current study’s
findings may indicate that it is necessary for unhealthy
elders for having someone to motivate them to follow
a therapy program. In this study, the investigator visited
the participants twice a month to encourage them to
perform their programs. Such visit’s frequency may
not be adequate to affect clinical changes. In real
situation, however, it may not be possible for a
community physical therapist to visit all clients every
week. Participation of family member or caregiver in
a therapy program for the elderly may be necessary.
This claim could be supported by Tepdara and co-

workers®"

who demonstrated that lack of the caregiver’s
participation in rehabilitation teams was a cause of the
inadequate rehabilitation services for stroke patients.

The current study failed to show a significant
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change in the TUGT. A possible explanation for this
finding is that more walking exercise has not been
added in any participant’s physical therapy program.
This may be a consequence of the particular emphasis
only on balance exercise of the investigator, as discussed
above. Although walking was a daily activity of most
participants, its intensity and duration were a little
light. It was also observed that, similar to the BBS,
the TUGT scores were frequently influenced by the
severity of pain at any body part of the participants.
Furthermore, the participants may be worry that they
might fall if they walked fast, thus resulting in a
non-significant change in TUGT score.

Because of the limitation on time, subjects in this
study were recruited only from Samliam 1 community.
This resulted in a sample size of 9 elders participating
in the study. This small sample size may be a cause of
non-significantly statistical and/or clinical results even
though the intervention effects could be available.
Nonetheless, it should be kept in mind that interpretation
of the findings only via statistical means may conceal
some beneficial aspects of the study and should be
cautious. Considering data of each participant may
provide another useful aspect of the findings. As
mentioned earlier, the BBS score of less than 45

indicates high risk for falls®”

. Minimal change of 6
points on the total BBS score reflects the genuine
change in functional balance®. All elders enrolled in
the current study were the high risk of falling group
(BBS<45). After completion of the first month of
physical therapy program, an interesting finding was
revealed. Five participants (F2, F3, M4, M5 and F8)
improved their total BBS scores to be 45 or more,
indicating a decrease in risks of falling. A 6-point or
more change in the BBS was presented in 5 subjects
(F2, F3, M5, F8 and F9). These subjects expressed
that they had tried to follow all items of their physical

therapy programs.

At the final post-intervention assessment, the BBS
scores of some subjects were decreased. This may be
coincidental with an increased pain and sickness. The
participants whose BBS improved from the previous
assessment informed that they always kept exercising
as much as they could. At the end of the study, fall
risks of 4 subjects (F2, M4, M5 and F9) were less as
their BBS scores were greater than 45.

In conclusion, the physical therapy program with
client-centered approach on functional balance in the
elderly significantly improved the BBS of the elderly.
However, it was observed that changes in the functional
balance scores were frequently influenced by pain at
any body part of the subjects but the physical therapy
program did not pay much attention on the issue of
pain. Therefore, it is suggested that to improve older
people balance, therapists should widen their approach
to cover other factors relating to balance as much as

possible.
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A comparative study of heat effect between hot pack and Thai herbal ball
on pain and physiological changes

Punnee Puengsuwan'*, Torkamol Kamolrat', Wantana Siritaratiwat', Preeda Arayauuchanon’, Orawan Saetan® .

Abstract

Heat has been one of the most effective ways to help control pain for thousands of years. Thai herbal ball
(THB) is a traditional Thai therapy for pain reduction. Hot pack (HP) is one of modalities in physical therapy.
The effect of THB compare with HP is just confirmed. The aim of this study was to compare the immediate
effects of pain reduction and physiological parameters between the HP and THB in the subject with low back
pain. Twenty-four subjects with low back pain aged 41 + 8 years were randomized into each condition to
conduct a cross over trial. All parameters were immediately measured at the baseline and after applications of
the HP and THB on the back muscle for 20 minutes. The results showed that the VAS reduced both in the HP
(1.86, P < 0.01) and THB (1.03, P < 0.001), but no difference was found between conditions. However, skin
temperature significantly increased more in the HP (mean difference = 0.49 C, 95% CI: 0.06 to 0.91, P < 0.03)
and heart rate significantly reduced more in THB (mean difference = -4 beats/min, 95% CI: -1.13 to -5.37,
P < 0.006). Moreover, pain pressure threshold and thoracolumbar spine range of motion significantly increased
after the THB and HP, respectively. In conclusion, both modalities have similar effect on pain reduction in
subjects with low back pain. Convenience and extended time of heat therapy are favorable. Thus, application of
these products may be attractive for patients with chronic pain.

Keywords: Thai herbal ball, Hot pack, Visual analogue scale (VAS)
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aANuhife 15MUTB051999 Candida species Nuanlaain sterile sites
vasgihalulsanennadsuasuns

Arynun ASnaums’, INvidd 1MesN3Ge™**,  nnsni WoluwaAs™®, uisnl  USessna™®, Us:oou Beurd' .

UNANLD

msamamaanududum afdudinmsisiyueasen (Minimum inhibitory concentration : MIC) uag
gﬂu‘uumm‘bm’améﬁm%@swmL%’e‘) Candida species flusnldan™a s sterile sites voufihelulsanenna
duATIMIS N 46 isolates @aszneudiuiBe Candida albicans 24 isolates 180 Candida tropicalis 9
isolates L%E] Candida parapsilosis, Candida glabata 8Wag 5 isolates Candida spp. 2 isolates way C. krusei
1 isolate thiFemmunnasIvme MIC deenduigen 7 sia 1un amphotericin B, fluconazole, itraconazole,
ketoconazole, flucytosine, voriconazole, 4ag caspofungin Tnel% Sensititre YeastOne lumna o1 Hamsans
wuhiBe C. albicans Wnaleen fluconazole, flucytosine uay voriconazole $osaz 100 uazliinalisos
itraconazole Y980y 96 L%@ Candida spp. '314 9 Tinalidoen voriconazole Sovaz 100 15unu ldosn fluconazole,
flucytosine uag itraconazole 3988z 77, 91 wag 55 MuAWL A MIC_ uagan MICgomauﬁ'§a C. albicans 7981
amphotericin B #amAuae 0.5 ug/ml doen fluconazole 11AY 0.25 wag 0.5 pg/ml MUMAY Go8 itraconazole
WAD 0.032 naz 0.064 ug/ml MUMGY A81 ketoconazole HaviauAstiseni1 0.008 ug/ml doen flucytosine
WAL 0.12 uag 0.24 ug/ml MUMAY @Y1 voriconazole HA1AUADTIEEAT 0.008 ug/ml uazy caspofungin
fienhiufe 0.064 ug/ml “Wiui¥e Candida spp. du 9 Wi MIC, uaz MIC, sioe1 amphotericin B die
whiude 0.5 ug/ml deen fluconazole WAL 1 uaz 16 wg/ml MudFY MnmsAmnadel gﬂvlﬁdwmﬁﬁﬁ AAD
voriconazole n1zl¥nali¥osas 100 WiFe C. albicans uay Candida spp d% 9 5898311 A0EN flucytosine UaY
fluconazole
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Antifungal susceptibility of Candida species isolated from sterile sites
of patients admitted in Srinagarind hospital

Sukanya Srigulbutr’, Keskaew Pienthaweechai®**, Supaporn Puapermpoonsiri®®, Chularut Pariyachatigul®®, Prajuab Chaimanee' .

Abstract

The minimum inhibitory concentrations (MIC) and susceptibility patterns of Candida species isolated from
sterile sites of patients in Srinagarind hospital were determined. The 46 isolates of Candida spp. compose of 24
isolates of Candida albicans, 9 isolates of Candida tropicalis, b isolates of Candida parapsilosis, 5 isolates of
Candida glabrata; 2 isolates of Candida spp. and 1 isolate of C. krusei. All isolates were tested for MIC
determination against 7 antifungal agents; amphotericin B, fluconazole, itraconazole, ketoconazole, flucytosine,
voriconazole and caspofungin by Sensititre YeastOne colorimetric antifungal panel. All C. albicans isolates
were susceptible to fluconazole, flucytosine and voriconazole whereas 96% of them were susceptible to itraconazole.
Similar results occurred when tested with other Candida spp. All of Candida spp. isolates were susceptible to
voriconazole. Susceptibility to fluconazole, flucytosine and itraconazole were 77%, 91% and 55% respectively.
MIC and MIC of C. albicans against amphotericin B were the same concentration at 0.5 wg/ml, fluconazole
were 0.25 and 0.5 ug/ml, itraconazole were 0.032 and 0.064 ug/ml, ketoconazole were the same level at <
0.008 ug/ml; flucytosine were 0.12 and 0.24 ug/ml; voriconazole were the same level at < 0.008 ug/ml and
caspofungin were the same concertration at 0.06 ug/ml. MIC50 and MIC90 of Candida spp. to amphotericin B
were the same concentration at 0.5 ug/ml; fluconazole were 1 and 16 ug/ml respectively. The results showed
that the first choice of antifungal agents was voriconazole because of 100% susceptibility against both

C. albicans and Candida spp. The second choices were flucytosine and fluconazole.

Key words: Antifungal susceptibility; MIC, Candida albicans, Candida spp.

! Clinical Microbiology Unit, Faculty of Medicine, Srinagarind Hospital, > Faculty of Associated Medical Sciences,
Khon Kaen University, “Centre for Research and Development of Medical Diagnostic Laboratories, Khon Kaen
University

* Corresponding author (e-mail: keskaew@kku.ac.th)
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