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Abstract

The study was conducted in Chiang Mai province in 2007. The purpose was two methods of malaria
diagnosis, microscopic thick blood film(TBF and Nested PCR.) A total of 145 blood slides were collected as routine
activity in the Vector Borne Disease Control Unit(VBDU in Chiang Dao district and Omkoi district. Of these 102
case(70.4%) were reported negative from any malaria parasites, 13 cases were indicated Plasmodium
falciparum(8.97%), and 30 case(20.69%) were P.vivax respectively. Surprisingly malaria detection by PCR reported
no malaria parasite have been detected in 136specimens(93.79%), while one was positive by P.falaciparum(0.69%)
and 8 with P.vivax(5.52%). This showed 36(20.9%) malaria positive specimen were missing by PCR detection method
which was significant lower sensitivity than TBF method(P<0.05).

Moreover, the same blood slides were double checked by the Expert microscopist team at the Vector Borne
Disease Control section, Office of Disease Prevention and Control#10(DPC 10). The results were no differ from the
VBDU examination results, which 103 case(71.03%) showed negative malaria parasites and 14 were
P falaciparum(9.66%) including 1 gametocyte positive, 28 slides indicated of P.vivax case(19.31%). We concluded
that TBF still can be used as a goal standard for malaria diagnosis and PCR method was not cost-effective to apply use
as a routine activity in the general public health sectors, comparing to 10 times more expensive than that of TBF

technique

Keywords: Malaria, Thick blood film(TBF), Nested PCR

YN
o S v Y= [ (=Y
aouMsaluIansevarIaFealvy wuuns
9 v a A A 4
N3z8VeIRIedIeIaITaNUNANUN Tasmne
v K v
pgoa luiungazioravaaaaenulszmeniou
o =} I 1 @ 1 Y =
115 wazlanmwiuiluv 3neasiredrenianse
v
(Annual parasite incidence:API) aauall w.e. 2544 —
= U 1 4 a I Y 1 1
2549 Huun Tuanategaaaiilod aatludaslede
WusEnTIMINY 1.91, 0.99, 1.08, 1.41, 0.86 ua 0.59
auaay
= a 4
Tuiln..2549 MuszI0INE1VDIGUIAIVY
Tsadaaori Tasuuaan 10.4 1d37057518911M31)08

Y = ] A A v ! = o
AIYNUINUTY NNUUIYINTUNNYIVDIUB U TDIUDUINY

‘ ‘ [0[.indd 129

Tsawe1u1a oraadasmsagulses mytuedy)

oA ATuaE ellsed my i euy) nagMiley

aruaulinaaaetiiTaguua(uan.) auseaain

] 9
(Malaria clinic: MC) 1 1@3imsAunidasaire Taon1siie
a 9 ya dy = 9 [ Ay ~

Taraaunidaaeuianseludasds Tunniunves
12 2 = 1 J Yy v ya dy =

dandaBealna wunldinmsdumdaadonianse

Tagmsnz Tariansaalunguaulne $1uau 160,215
& A & v L

518 WUL¥0 1,005 518 Aadluiosas 0.63  WULE0

WIAUTOFUA Plasmodium  vivax WINNFA 31U 553
a I ' a

519 Aatdufesay 5502 sevasu ldunyiia

Y
P. falciparum, P. malariae LA NUITONENTEHIN

30/6/2554 11:36:31 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


130 7715875 &ﬁ‘ﬁ')‘imﬁ'&!ﬁ')%bﬂ

o

TR 7 aud 2 wounen - Bewen 2554

P. falciparum Wag P. vivax 317UIU 436, 6, 11ag 10 918
a g Y o ¥ 6
Aaluiooay 43.38, 0.60 1AL 0.99 MUAIAL
' ' = a g ya &
Tudrnveamisnuiine laiadumidaaye
vanseluianiaFosluy wuiudmdinves
HUeUNIANTINNANUF I YR NI TINANUIY
arugulsadadetiilasuuad nsuaIugulsn 15
witnauiBeutg winauas19FugAs(Special  case
. ¢ < A
detection: SCD) Fuilumsaunuilunuusignuagzaz

o

2 1 =) 1 uﬁ/’ Aa k%
Vn"lﬂTﬂﬂwmmmmammmuu AR lumsaum

ya

Qmm%@mau%mnﬁqﬂ Anudosay 62.39(99,
961/160,215) ’chuTﬂwmmaﬁwm%’ggmmﬂwﬁﬂndJu
Fouaz 26.39(42,280/160,215) LAz WUINIAUIEATNN
(Malaria clinic: MC) Anidludooaz 9.45(15,142/160
215) MuEW dauanieouio(@e.) Fuiuntiteny
Fatadninnuassaguiviadedn fsuAaveu
mummnmmﬁﬂiuﬁ:’uﬁﬂé’uﬁuwumﬁawmﬁﬂ
Sudova 1.4202273/160215) it faiioriiy
sz lundhiifivinuas ldlgaun Tonelszneu
fuuae dnasendtinegluae. dmsvewy. Sovaz
0.31(493/160,215) wazeay.fovay 0.04(66/160,215)

o A

Ananlumsasiniteneiarnseluilegiiue
& - ald A Y v
A15ATIIM ¥ NI T e InHawaealaeldnang
s 1 g A oo X
Yanssaiutiauiluwiialauyui(Thick blood film: TBF)
A b o a A a
uazau119(Thin blood film) HaWaunIgeIriialived
9 o w 1 [} T a d Y 9
wagtodnananury Havuredeslgnarlunisasie
Y 1
WA UenYiareNIans e ldd1e Faununy
o v Y 1 4 @ o v ad :;I
disud luiiszaumsaiumin dmsviauvuniiu

v v o ~ & a 1q ¥
aovlganusinglumsvensiadeuianiona 14

Do

@

us/’ ' I ax 9
narlumsasivdundiwazsidudsvannlylunis

' .
an 4 £

AVANNIANUTY SIMTUNITATIVININBITOU) B

=

v
1 E) av Y 1 o a
ﬁ’;umniﬁﬂummﬁ)ﬂ ‘lmmmmmwnmmammm

‘ ‘ [0[.indd 130

1 as a I Y 1
(Serology test) IFU ITNITATIVNUBDUALU L‘]J“LWIL!'N
Radioimmunoassay(RIA), Immunoradiometric assay (IRMA)
19¢ Enzyme Linked Immunosorbent Assay (ELISA) fludu
1 Inhibition ELISA, Double Antibody Sandwich ELISA, Two
Site Sandwich ELISA, Dot ELISA (18 Dye-conjugated Mab-
. . aa a = Ao 1<
base Assay(Dipstick) 75 MIATIWNUOUAVOA 1LF5TY 1Tl
#1731 Indirect Immunofluorescent Antibody test(IFA) Indirect
Hemag glutination test(IHA) 118 Enzyme Linked Immuno
sorbent Assay(ELISA)s
dMFUITMINOYFIIMEI(Molecular Biology)
1< @ = A J
lﬂuﬂ?iﬂﬁﬂﬂﬁ?ﬁ?ﬁwuﬁﬂiﬁu APUID(DNA) 1190 919
A o & Y
UIB(RNA) 19U¥01a 158 1TUAUIT DNA probe,
RNA probellagﬂ'ﬁﬁi?ﬂiﬂﬂﬂ'lﬁ‘llﬂ']ﬂﬁ]ﬁﬁuﬁ‘ﬂﬁﬁil
(Gene amplification technique) 19835 Polymerase Chain
Reaction(PCR) s
35 pcr uATms Indu)anadie au'ls
(sensitivity)  11a¥ANNIUNIE (specificity) fj'ﬂg HARDY
fnsanisessimainiaztedandeslumaiians

@

YP1ian191)32015 35019 Nested  PCR - Tudavidn
k4 4
Foalnd dalafidladne13 nrsAnmiasaill
o 7 A = a '
Jagiszasdiion)Souiiounan1sns 19521319 Nested
) tay @ - 4
PCR  uazndesganssaiidulaianuaziion

AEMIATINININYLAUT BN ALY

ad =
IBMsAnm
@ T 1 < [ a
Uszannsuagdingn guinunnfuniuuing
A v ' A g o ' A

nazdusonlianusuielumsinudledialaia 91n
nisenIuqulsndadetil lasuuadn 10.4.3 138917
WU 77 420819 HazrueaIugn lInAadetinTay
unasd 10.4.8 ouros 19U 68 AIEFTVVTNITN

@

A o Yo A 2
Qﬂ ﬂ!aﬂﬂlﬂu@]']ﬂﬂ'mi]gllﬂi‘ﬂﬂ’ﬁm’lglaaﬂﬂqﬂﬂﬁqﬂuﬁ

® PDE Page Ol NEWNNON E3alL,c

30/6/2554 11:36:32 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


Vol. 7 No. 8 May-August 2011

® PDF Page OfgIVENENON  E3AWL .

Lanna Public Health Journal 131

o

FaranTaianu(Thick blood film: TBF) udldeou

A0 Giemsa stain 1102ATI9A20NA099aNTTA(light
a o ] I

microscope) uduenviadledraiy Negative

P.falciparum W P.vivax

=1

Taen

]
~

Y o A 1< @ 1 Yo o
Angnaadeniiludiedisg lasunisi
ad a = @ 1 1 ] =
WduTafianu1dn 2 @dedraud lidesdoud Giemsa
. Y o Y £ A Y ' '
stain Wieuassraliisoudos Taoh 1 dred19densdn
#1673 Nested PCR UTENA MU aUiia Faaunso
4
A5 18N¥A P fulciparum WAL Pvivax  1azon 1
] 1 1 o
A10819897519928nd099aN5 3 (light microscope)
a s a ~ ) ' a 1 o
WauTararunaudugasngulinfaneiiilasunas
o @ o a 3 o '
dninauilesiuaiugulsai 10 szoznaunudIed1a

TafiaszrnuapY AUIoU 2550 - fa1AN 2550

msanzrveyaldTisunsn SPSS 13.0 for
windows lumsamszrdeyailudovas uazldana
McNemar-Bowker Test dnsumsnseumeunanis

ATIAAZIT

=®
NamsfAnNy

Aeg1larianmitenIugulsndadelii laouyas
1 10.4.3 o910 1Az 10.4.8 9UADY  ATIVAIUNADY
yansasinaulaiavuniing Negative $1U2U 102 1070
I ) o a g
Wusoeag 7034(102/145) Pfalciparum 313U 13 1eaauily
Y o a & 9
Souay 8.97(13/145) 1ag Pvivax 311U 30 TeRailus poaz

20.69(30/145) A5 10 1

A o P o ' a Yy v Ia( @ a '
M1 19N 1 %11!'31!“'[355@81@13Nﬁﬂ']iﬂﬁ?ﬂﬁ?@ﬂ?ﬁjﬁﬁﬂiﬂﬂi“ﬁﬂaﬂﬂﬂﬁﬂﬁiﬁuﬂaﬂiaﬂ@ﬁu? Tﬂﬁlﬁu?ﬂﬂ?ﬂﬂ‘u

Tsnanaeti1 Taguuaa(uay) N 10.4.3 1389017 1AL 10.4.8 ounoe 91 Iaea

v P g o
Waﬂﬁ(ﬂi’J%ﬂ?ﬂﬂﬂﬁ]ﬂﬁ;ﬁﬂiiﬁuwaﬂ

Tafamin $1UIU(G19) fovay
Negative 102 70.34
P falciparum 13 8.97

P.vivax 30 20.69
3 145 100.00

|d' o w l a Yo a = v v d'
Ul 911619819 TalaNASVVTMIAWALINUA DN
P v s @ A o
As19928ndoganIsAulay TanaruIdIuIu 145
' Y
nuN Ik

#10819 790539 1A875 Nested PCR

o a <
Negative 31191 136 sreaauiesay 93.79
o a I
P falciparum 3143 1 s1eaaduiosaz 0.69 uas

P.vivax 31U 8 ﬁwﬁmﬂu?aﬂaz 5.52 AR 19T 2

93199 2 AT PsaTNan1INI G981 Taia 1agI Nested PCR Faniaimelny

WANTAIIAIEID Nested PCR UIU(58) $oua
Negative 136 93.79
P.falciparum 1 0.69
P.vivax 8 5.52
JU 145 100.00

‘ ‘ [0indd 131

30/6/2554 11:36:33 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


®

132 7215875 &f')‘ﬁ')‘if@m{l")uu?

PDF Page ofg NN, 53 .

o

TR 7 atud 2 wounen - Fesen 2554

A o v A v v
ier1veyananisnilalaiaAlende
qansseinauTafinnul uag Nested  PCR W11

v o = =~ @ ' u’z’ ana
ANMNFUAUT laomsdSouneuny nuNNaelIsil

ANUUANA NN U AYNNADA(P-value <0.05)

McNemar-Bowker Test [11111) 29.30 A4A15197 3

~ = ~ Y Y Ia o a @ o A 1
AN 3 mﬁnJ3emmemNamm5a%maﬂaawamﬁﬁm\laﬂawwumaz Nested PCR arniaze vy

HANIATINAIGID HANIATIAIoNADIaNnI eIy Tafianun
39U P-value
Nested PCR Negative P.falciparum P.vivax
Negative 97 10 29 136
P.falciparum 1 0 0 1
0.000
P.vivax 4 3 1 8
39U 102 13 30 145
McNemar-Bowker Test 11111 29.30 P-value 11111 0.000
A o o 1 a Ayy Yo a = @ . o a < Y
vaziiieihdednlaian lannASDUTMInwAeITL  Negative  $1u2u 103 s1eAailuiosas 71.03

v

NINVAAD 91U 145 (70819 AIAII19A18NA 04
s & A ~ ) ' a 1 o

yanssenidayTadanunauiugasngulsnaanetii

Tagunas dninautlestuaiuaulsan 10 wuldwa

Pfalciparum  Fg 91432 swaadlufesas 138
Pfalciparum 3794 12 1eaauiovas 828 ag

P.vivax 111U 28 ﬁfJﬁﬂL‘ﬂu%J@fJﬁ% 19.31 4915199 4

{ o P o ' a v P oy @ a o '
ﬂ151\iﬁ 4 i]'lu')ul!,ﬁgﬁ'E'JﬂfwNﬁﬂ?iﬁi?ﬂ@?@ﬂWﬁTﬁW@ﬂ?Uﬂﬁ@Qﬂﬁﬂiﬁﬁuﬂﬁﬂiﬁﬁﬂﬁu? Iﬂﬂﬂ"lu%uq@]iﬂ@]ll

Tsaaaaeth Tasuuas dninnulesiuaiugulsan 10(an

3.10)

J
HANIATINAIONADIYANT I

NP () Yovaz
WanTaraniun
Negative 103 71.03
P.falciparum Fg 2 1.38
P.falciparum 12 8.28
P.vivax 28 18.31
37U 145 100.00

A o v v oo o a

Worwan1sasivatenassganssaudlay laianun
yoanueaIunNTinaadeii Taguuaan 10.4.3 1384
A1 1Az 10.4.8 BUADH(UAL.) HAZVOINUFUGATNGY

ulsadaaethlaouuas dninauilesiuniuaulse

lindd 132

71 10(an5.10) wulSesumeuiulasldada McNemar-

4

Bowker Test Wi lanusndasieiminnuduiusg

v
Y o

o Y g "y o < o
muld Wetlduws iz hdoyauedlumsiailu o @

A
A1TNN 5

30/6/2554 11:36:33 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


Vol. 7 No. 8 May-August 2011

Lanna Public Health Journal 133

d' = = ad ' a \ o d. =
ﬂ1TNTI5ﬂ1ﬂﬂiﬂﬂ[ﬂﬂﬂWﬁﬂ?iﬁi?ﬂiﬂﬂ?ﬁ'TBFm@ﬂﬁulﬂﬂﬂﬂﬂuiiﬂQQQBUTIﬂﬂuMﬂﬂﬂ 10.4.3 1%¥9A17 LD

10.4.8 ufBY(UAL.) HAZVOINUTUGATNGUIIL T5AAAA Tasual dninauilesiunluqulsai 10(ans.10)

ans.10
UAN. 33U
Negative P.falciparum Fg P.falciparum P.vivax
Negative 101 0 0 1 102
P.falciparum 0 2 11 0 13
P.vivax 2 0 1 27 30
33U 103 2 12 28 145
odUsema 7379 1A8725 Nested PCR A1A529911IU 500 V1NADI 1Y

v Vv
@ 3 J
msfnmassiinaasliiiuims sma TuTagna
A A 3 a A o o A
BTN (Molecular biology) PCR 111135 maiuaiel
YszTonidwmsunnd 1dun msnsiaitanelsaiie
o o < ' a a A 4
Hostunazsnudlulilodndiszans mmannasin' PCR
Y o [ aa o Y v I ad Aq ¥
wonnnazlddmsumsitanelsaudduiluasmsn 1y
e 18insdsygnd 1935 ms PR d s
~ d'dy 1 dy 1Yy ¥ya =2
ATRNBUNADADIBUTO P, falciparum” lATimsaAnElu
Usemetans §oms nWUIINMIATI9A075 Nested PCR 111
MIATINAIBNADIYANTIAINDIIT Nested PCR Tinams'
U a d a dy Y ) 4
wnnwazannsaiigaisiade 18 lunsdiminsinde
ndearanssel lswenldFanu * daumsdnulu
M3 DIMI 19T Nested PCR 1U311A10' 1 (sensitivity)
9 9
ganimsl¥ndesganssminuie P, fulciparum uag P.
. 13
vivax
= g & Y o = o
msAnpInsetidoandesnumsanves Inda
uazwsaunuIianeluazanusumizge uad
v
dodrnaludiuvesnrldiionrs 4 Nan15320590
A19819 MIvUdl nagnszuIUMITanl 39 iz au
Nz ldldewlfiadsesr ludszimanlusisre™
A A = 1 Y1 K] ] v
msziiennsandea ldFienudiniasiealondos

yansssmiiauTafianunduau 50 vInaese daums

‘ ‘ [0indd 133

4 > .
FaUWIND4 10 1911
v £
=1 A 1<
NAMIANYIATIHA 19T Nested PCR 111
o aa v Y Y 9 aa @ 1 ]
s lunsanededienda dileszgnitaneilu
v Fa v
WUIFONIA58 (Negative) $1UIUGIDN 139 510 19 9 7
HaN5A329v09UAY. 19 WA Negative 189911491 103

' 9

v
378 MAUNASVVT NI 36 nemariieg 1u1d5y

u

~

o3 nEIaIseeuas1eun) o1 hlgeinsgunss
vazennilnfihedeiia lduaziioiidiedislaiia
9 1
NHuAAINIINNUTUGAs nquaulsadadeiiilag
unas dninaudlesiuniuaulsai 10 (@ns.10) wun
4 k4 g a
HanN13n329A28ndeganisaulanlafianuives
nienruqulsadadetiiTasuuas(uan.) 7 10.4.3
1B89019 1182 10.4.8 OUADY HAZVOINUTUTAT NQN
ulsadaaetihlaouuas dninnuilesiuniuaulise
d‘ ] 1 g S A
110 (@n3.10) vansasauny linanareiuae Tiies
o Hq ¥ [l [ 3 A
$wau 3 e liwamsasie liassiunanfe 1 510
9 . ' 9 I . a
uaw. 1ina Negative uaeas. 10 Tiwatlu P.vivax 5109
2 uae 3 U 1Na Pvivax 16 @a3.10 19 WA Negative
HazUUIU 2 S1ONUANNWY P.falciparum U AAT.10
WU Pfalciparum  Fg 1110310512 ¥ U0 an19adanan

wud ldawrsaduiuns laiessindeyauieda

® PDF Page OfgIVENENON  E3AWL .

30/6/2554 11:36:34 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


134 775875 &f')‘ﬁ')‘imﬁﬂﬁ')uu?

® PDF Page OfgIVENENON  E3AWL .

o

?73 7 AUUN 2 UTHNION - Sewen 2854

cl

Wiy 0 Hunaasimsnsedaendesganssmilau
Iaﬁmimﬁi%’ﬁuﬁﬂﬂﬁaTiawmmaﬁuaﬁgmauaz
AT ieUdIiadninTinaane Tasuuas N3y
awaulsa uflgtiudeansaldiuunasgiu Gold

standard) TumsItaneuarseas 11/

fndAnssulszma
YDYBLA D UIGUWN AU MIUMINA UIBUNNG
amsaugusaniamoalnl as.gIded Ingaiau 509
weunndasuguiaiadoslnl uasaaan 9501
iadna Wantinguaiuaiugulsadiinaiu
v o A 1 Aq Y =
arvsaguiaiadea vy nldTenalumsfnuilu
9 9
AFell VU AMIDIMANTINTIAT.UHAT UTNA 509
AMANT1915901A3911U5TATNGT AMTUNNOMIEAT
a v A Ay Y ° Y aaa L4
winInodedoslng 2lavuziinsldataiimsz
Y
Woya
Youo RN Iminen Ay TsnAaaetiTs
uuadN 10.4.3 1509012 102 10.4.8 ounoe 1A
sawdelumsdediednlalia uazvevoUAUAUAIN
Fawa WNI¥INTAIFITUGUFIUIYNIT NGUIIY
Tsndaaaeii lasuuasildastndiedraTainaudusa

aaeldaed

19NE1591999

1. dninnuenssaguimiageall. sweaulszil
aWszana 2544 qmmmﬂiﬂaﬂ@iaﬁ”ﬂﬂ, 2545.

2. dninnuassaguimiagealnl. seaulszsil

sz 2545 gy Tsaaaaena i, 2546

‘ ‘ [00indd 134

10.
11.

12.

13.

14.

dninnuansraguiiadeslvl. ienulszd il
qulsganm 2546 ammnﬂﬂiﬂﬁﬂ@iaﬁﬂﬂ, 2547.
dinnuansaguimiadesdn. sienulszdnl
qulsganm 2547 ammuqﬂsﬂaﬂﬁeﬁ’a"lﬂ, 2548.
dninnuansaguisiadeslnl. sieanulszd il
sulazana 2548 umuau TsnAadeniali, 2549.
dninnuasaguimiamesivt. seaulsedl
qulsEnm 2549 Qmmuﬂﬂmﬁﬂ@iaﬁﬂﬂ, 2550.
NGULTUAT AudinaSen 2 FaniaFeal.
FugasIsantanse Tsniidng, 2539.
http://www.thaivbd.org

http://www.malariasite.com
http://web.ku.ac.th/schoolnet/snetd/genetics/pcr.htm
Isabel D Ferreira, Virgilio E do Rosario and Pedro
VL Cravo. Real-time quantitative PCR with SYBR
Stephanie P. Johnston, Norman J. Pieniazek, Maniphet V.
Xayavong, Susan B. Slemenda, Patricia P. Wilkins. and
Alexandre J. da Silva. PCR as a Confirmatory Technique for
Laboratory Diagnosis of Malaria. J Clin Microbiol. 2006;
44(3): 1087-1089.

Sedigheh Zakeri, Sohaila Talebi Najafabadi, Ahmad Zare and
Navid Dinparast Djadid. Detection of malaria parasites by
nested PCR in south-eastern, Iran: Evidence of highly mixed
infections in Chahbahar district. Malaria Journal 2002,
1:2doi:10.1186/1475-2875-1-2

Thomas Hénscheid and Martin P. Grobusch How
useful is PCR in the diagnosis of malaria? Trends in
Parasitology Volume 18, Issue 9, 1 September 2002,

Pages 395-398.

30/6/2554 11:36:34 ‘ ‘


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


