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(57) Sang ché dé cap t6i phuong phap PCR da mdi dé phat hién nam loai ky sinh tring st
rét (P. falciparum, P. vivax, P. malariae, P. ovale va P. knowlesi) dya trén PCR da mdi.
Nhin chung, tAt ca cac doan mdi duoc st dung trong sang ché s& duoc tao ra bé'mg cach su
dung cach tlép can ky thuat tin sinh hoc. Phuong phap PCR mot bude voi cac diéu kién t6i
wu hoa cy thé. Phuong phap PCR nay du nhay dé phat hién cac loai ky sinh tring s6t rét cu
thé ngay ca khi luong cua chung o trong mau ¢ muc thap
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Linh vie k§ thuit dwoc dé cip

Séang ché dé cap dén viéc phat trién phuong phap phan tng chudi (PCR) da mdi
polymeraza mdt bude nhay hon, dic hiéu ciing nhu tiét kiém chi phi hon cho viéc chin
doan nim loai ky sinh tring gay bénh sdt rét chinh & nguoi, P. falciparum, P. vivax, P.

malariae, P. ovale va P. knowlesi.
Tinh trang ky thuit cia sang ché

Bénh sét rét van 1a nguyén nhan chinh din dén chét nguoi trén thé gioi, de doa
cudc séng ctia hon mot phan ba dén s6 thé gioi. Bénh s6t rét lan rong & nhidu khu vuc
nhiét d6i va can nhiét ddi, bao gdm céc khu vuc chiu Mg, nhiéu khu vuc chiu A va
chau Phi. Bén muoi phén trim dan sé thé gidi sdng tai nhitng khu vuc bénh dich. M3i
nam, c6 it nhat tir 300 triéu dén 500 triéu trudng hop nhap vién do bénh sdt rét trén thé
gioi véi tir 1,5 dén 2,7 triéu nguoi chét, chu yéu xay ra véi tré em dudi 5 tudi
(Greenwood BM, Bojang K, Whitty CJM, Targett GAT (2005) Malaria. Lancet
365:1487-1498; http://www.cdc.gov/malaria/; http://rbm.who.int/wmr2005/).

Theo Bao céo vé bénh sbt rét thé gioi nim 2005, cic truong hop bénh sbt rét
duge bio céo tai Malaysia 14 6.338 (bao gém 861 truong hop du nhép) véi 21 truong
hop duoc x4c nhan 13 chét trong ndm 2003. Nhin chung, bang Sarawak c6 trudng hop
duge béo céo 1a cao nhét véi 2.615, tiép theo 1a Sabah véi 1.770 truong hop va Pahang
~ v6i 850 truong hop (http://www.rbm.who.int/wmr2005/profiles/malaysia.pdf).

Bénh sét rét & nguoi théng thudng do su 1dy nhidm véi mét hodc sy tron 14n cua
bdn loai ky sinh trung sbt rét, nhu P. falciparum, P. vivax, P. malariae, P. ovale. Tuy
nhién, trong mdt sb trudng hop, ky sinh trung sbt rét & khi nhu P. knowlesi ciing duoc
bao cdo 1a c6 & nguoi (Singh B, Sung LK, Matusop A, Radhakrishman A, Shamsul
SGS, Cox-Singh J, ThomasA, va Conway DJ (2004) A large forcus of natually
acquired Plasmodium knowlesi infections in human beings. Lancet 363: 1017-1024;
Jongwutiwes S, Putaporn C, Iwasaki T, Sata T, va Kanbara H (2004). Naturally
acquied Plasmodium knowlesi Malaria in human, Thailand. Emerg. Infect. Dis

10:2211-2213). Vao nim 2004, Singh va cong su thong béo ring tit ca ldy nhiém P.
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malariae truge d6 tai Sarawak (trong khoang tir thang 3/2000 dén thang 11/2002) thuc
su la P. knowlesi dya trén viéc xét nghiém/phan tich phan ung chudi polymeraza
(PCR) an d4u. P. knowlesi dugc biét dén 14 ¢6 hinh thai hoc gibng véi P. malariae dua
trén sy nhan dién biang kinh hién vi (Singh B, Sung LK, Matusop A, Radhakrishnan A,
Shamsul SGS, Cox-Singh J, ThomasA, va Conway DJ (2004) Phan 1én tip trung vao
su lay nhiém ky sinh tring st rét Plasmodium knowlesi & ngudi. Lancet 363:1017-
1024).

Nhin chung, P. vivax 12 nguyén nhan phd bién nhét gay ra sy lay nhidm, va 1a téc
nhan cho khoéng 80% céc truong hop bi sét rét, tiép theo 13 P. falciparum, 13 tac nhan
cho khoang 15% céc trudng hop bi 1ay nhiém va 90% cai chét (Mendis K, Sina B,
Marchesini P, va Carter R (2001) The neglected burden of Plasmodium vivax .Am. J "
Trop.Med. Hyg, 64:97-106). Trong khi d6, bénh do ky sinh trang sét rét P. ovale va P.
malaria gy ra thi twong d6i hiém. Tai Sarawak, P. vivax 1a ky sinh tring sét rét phd
bién, tiép theo 14 ky sinh tring st rét P. falciparum, P. malaria (1a ky sinh tring sét
rét ma bi nhan dién lai 1a ky sinh tring P. knowlesi thong qua nhan biét phan tir) va su
lay nhiém céc ky sinh tring hén hgp. Khéng c6 béo céo vé cic trudng hop vé ky sinh
trung sbt rét P. ovale (Singh B, Sung LK, Matusop A, Radhakrishnan A, Shamsul
SGS, Cox-Singh J, ThomasA, va Conway DJ (2004) A large forcus of naturally

acquired Plasmodium knowlesi infections in human beings. Lancet 363:1017-1024).

Ky sinh tring s6t rét séng mot phan doi cia ching & ngudi va mot phin & mudi
(loai Anopheles). Mudi cai Anopheles mang mam nhiém d6ng vai trd nhu mot vat chi
trung gian trong viéc truyén bénh. Vong doi cua ky sinh trung st rét dic biét phurc tap
va mang tinh cu thé cho timg loai ky sinh tring st rét. Nhin chung, né c6 thé duge
phan biét thanh ba chu trinh séng chinh, vi du: chu trinh ngoai hong cau va chu trinh
trong hdng cau & trén vat chii 1 ngudi, va chu trinh bao tir & mudi. Mot cach khai quat,
céc ky sinh tring st rét ¢6 giai doan trong hdng ciu 1a tic nhan cho céc biéu hién 1am

sang cua bénh. Do vay, né dugc coi la giai doan chan bénh quan trong & bénh st rét.

Té1 nay da c6 mot vai phuong phép duge st dung rong rai trén thé gidi cho viée
chin dodn sy liy nhidm ky sinh tring st rét trong mau. Nhin chung, viéc kiém tra
bang kinh hién vi dbi véi 16p mang mau mong hoic diy dugc nhudém mau Giemsa duy

tri cac chudn muc vang cho viéc chdn doan hing ngay trong phong thi nghiém
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(Warhurst DC and Williams JE (1996) Laboratory diagnosis of malaria, J. Clin. Pathol
49:533-538). Viéc xét nghiém nhanh va chi phi thép cho phép su nhan dién céac ky
sinh tring sdt rét va su xac dinh sb lugng cic ky sinh tring sét rét, ca hai didu nay déu
quan trong trong viéc danh gid sy nghiém trong ctia bénh va ké thudc cho sy didu trj
thich hop. Tuy nhién, dj nhay s& gidm véi sy gidm s luong ky sinh tring sdt rét trong
mau cfing nhu cac trudng hgp 1ay nhiém hdn hop, c6 kha niang din dén su két luan sai
hodc viéc céc trung duoc xac dinh khong dang tin cidy (Rougemont M, Saanen MV,
Sahli R, Hinrikson HP, Bille J, va Jaton K (2004) Detection of four Plasmodium
species in blood from human by 18S rRNA gene subunit-based and species-specific
real-time PCR assay. J. Clin. Microbial 42:5636-5643). Gan day, céac kit thir nghiém
mién dich sic ky khac nhau duoc cung cip trong thwrong mai (Chiodini, PL, Bowers
K, Jorgensen P, Barnwell JW, Grady KK, Luchavez J, Moody AH, Cenizal A va Bell
D (2007) The heat stability of Plasmodium lactate dehydrogenase-based and histidine-
rich protein 2-based malaria rapid diagnostic tests. Trans. R. Soc. Trop. Med. Hyg,
101:331-337). Tuy nhién, hau hét cdc bo que trén khong thé chin doan chinh xac loai
ky sinh trung liy nhiém sbt rét & ngudi (Moody A (2002) Rapid dignostic tests for
malaria parasites. Clin. Microbial Rev 15:66-78).

Hién nay, cac phuong phap PCR, nhu PCR t6 hop, PCR da mdi va PCR thoi gian
thuc thay thé cho viéc kiém tra bang kinh hién vi. Cc xét nghiém PCR duogc dya trén
su phén tich trinh ty gen str dung cac cap mdi cta loai cu thé va duoc bao tdn gitra cac
loai ctia 18S ribosomal ARN cAu triac dudi phan tir nho (sstRNA). Vi véy, né c6 thé
phét hién thanh céng cac ky sinh tring st rét trong trudng hop lay nhiém hdn hop
cling nhu nhing ky sinh tring sdt rét véi sb lugng ky sinh tring sét rét thip. Mic du
cac phuong phiap PCR dugce chi ra trong nhiéu truong hop c6 d6 nhay va tinh dic
trung cao ddi voi viée chan doan bénh st rét, ching van c6 mot vai giéi han. Nhin
chung, cdc phuong phap PCR tuong d6i mat nhiéu thoi gian (dic biét 1a k§ thuat PCR
t hop), ton kém chi phi (k¥ thuat PCR thoi gian thuc) va ciing yéu ciu nhidu qué trinh
phirc tap. Trong sb cc phuong phap PCR, phwong phap PCR da moi duong nhu la xét
nghiém ly tudng nhit trong viéc phat hién ra bénh st rét, tuy nhién, c¢6 mot s thiéu |
sot trong viéc bdc 19 trong linh vyc ndy do nhitng khoé khén trong viéc tao ra cac cip
mdi ciing nhur qua trinh t6i wu hoa. Hién nay, muc do phat hién cia PCR da mdi duoc

cong bb chi 1én t6i 2 loai ky sinh trung, vi du P. falciparum va P. vivax (Kho WG,
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Chung JY, Sim EJ, Kim MY, Kim DW, Jongwutives S and Tanabe (2003) A multiplex
polymerase chain reaction for a differential diagnosi of Plasmodium falciparum and
Plasmodium vivax. Parasitol. Int, 52:229-236; Padley D, Moody AH, Chiodini PL, va
Saldanha J (2003) Use of a rapid, single-round, multiplex PCR to detect malarial
parasites and identify the species present. Ann. Trop. Med. Parasitol, 97:131-137;
Patsoula E, Spanakos G, Sofianatou D, Parara M va Vakalis NC (2003) A single-step ,
PCR-based method for the detection and differentation of Plasmodium vivax va P.
falciparum. Ann. Trop. Med. Parasitol, 97:15-21). Vi vay, viéc phat trién mot xét
nghiém da mdi mét bude thun tién hon 1a rat quan trong trong viéc nhan dién tat ca
céc ky sinh tring s6t rét & ngudi trong bénh sdt rét.

Ban chit k§ thuit ciia sing ché

Muyc dich cta sang ché 1a dé xuét phuong phap PCR da mdi don bude dé chan
dodn nim loai ky sinh tring sét rét chinh P. falciparum, P. vivax, P. malariae, P. ovale
va P. knowlesi.

Muc dich khac cua sang ché 1a d& xuit doan nucleotit bao gbm trinh tu bazo
(SEQ ID NO:1) va (SEQ ID NO:6) dugc néu trong cac trinh ty bén dudi (SEQ ID
NO:1) va (SEQ ID NO:6), cip trinh tu bazo bd sung cho nhitng trinh tw néu trén hoic
trinh tu dot bién cia nhiing trinh ty nay; va mdt cap mdi dé phat hién ra ky sinh trung

s6t rét P. falciparum bao gdm cac doan nucleotit sau day:
5’ATTTAAAACCTTCCCAGAGTAAC3’ (SEQ ID NO:1)
5’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

Muc dich khac nita ctia sang ché dé cap dén cip doan nucleotit bao gbm trinh tu
bazo (SEQ ID NO:2) va (SEQ ID NO:6), cip trinh tu bazo bd sung cho trinh tu nay
hogc trinh ty dot bién clia trinh tu nay; va mot cip mdi dé phat hién ky sinh trung sdt

rét P. malariae bao gdm cac doan nucleotit sau day:
5’TGTATATTTATAACAAAGTTGTAC3” (SEQIDNO:2)
S’GAATTTCACCTCTGAGATCTG3’ (SEQ ID NO:6)

Ngoai ra, mot muc dich khac ciia sing ché 1a dé xuét cip doan nucleotit bao gbém
trinh tw bazo (SEQ ID NO:3) va (SEQ ID NO:6) dugc thé hién bang trinh tu (SEQ ID
NO:3) va (SEQ ID NO:6) sau day, cip trinh tu bazo bd sung cho nhitng trinh tu nay
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hodc trinh ty dot bién cta nhitng trinh ty nay; va mot cip mdi dé phat hién ra ky sinh

tring sbt rét P. ovale bao gdm cac doan nucleotit sau day:
5S’AAGATGCTTAGACAATACAACG3’ (SEQ ID NO:3)

S’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

Mot myc dich xa hon cua sang ché 1a @ xuét cip doan nucleotit bao gdm trinh tu
bazo (SEQ ID NO:4) va (SEQ ID NO:6) duoc thé hién boi trinh tu (SEQ ID NO:4) va
(SEQ ID NO:6), cip trinh tw bazo bd sung cho cac trinh tu nay hodc trinh tu dot bién
clia céc trinh ty ndy; va mot cip mdi dé phat hién ra ky sinh tring sbt rét P. knowlesi
bao gdm cic doan nucleotit sau day:

S’CTTTATGTGCGCATCCTCTAC3’ (SEQ ID NO:4)
5’GAATTTCACCTCTGACATCTG?’ (SEQ ID NO:6)

Ciing 1a muc dich xa hon ciia sang ché 14 d& xuit cdp nucleotit bao gdm trinh ty
bazo (SEQ ID NO:5) va (SEQ ID NO:6) dugc thé hién boi trinh tu sau day (SEQ ID
NO:5) va (SEQ ID NO:6), cip trinh tu bazo bd sung cho céc trinh ty nay hoic trinh tu
dot bién cua céc trinh tu nay; va mot cdp mdi dé phat hién ky sinh trung s6t rét P.
vivax bao gém céc doan nucleotit sau day:

S’GACTTTCTTTGCTTCGGCTTG3’ (SEQ ID NO:5)
5’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)
M3 ta vin tit hinh vé

Hinh 1 1a hinh 4nh minh hoa ban sao anh chup chi ra céc san phidm khuéch dai
PCR duoc tao ra bang cach str dung su két hop cua cac cip mdi SEQ ID NO:1 dén
SEQ ID NO. 5 cung v6i SEQ ID NO:6.

M0 ta chi tiét sang ché

Phuong phdp PCR da mdi mgt bude cho viée chan doan nim loai ky sinh tring
sot rét chinh P. falciparum, P. vivax, P. malariae, P. ovale va P. knowlesi phu hop véi
sang ché nhu da d& cap s& dugc md ta chi tiét hon trong ddy. Khao sat va phén tich cac
trinh tu khac nhau dugc cong bd cua cac loai ky sinh tring sét rét trong dir liéu da
dugc thuc hién. Cac cép da mdi oligonucleotit dugc tao ra dua trén co s& cac loai khac

nhau dugc duy tri va cdc trinh ty ssTRNA cua céc loai cu thé. PCR cia mbi cap moi
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ban dau s& dugc t6i ru héa mot cach riéng r& trong diéu kién don mdi va sau d6 sé
dugc két hop va tiép tuc t6i vu héa dé dat duoc diéu kién da mdi.

bé xac dinh duge gi6i han phat hién ra PCR da mdi, céac plasmit thé gen tai to
hop cia mdi loai ¢6 chira mét doan tir gen 18S ssrRNA duoc tao ra. Cac san phdm
PCR (P. falciparum, P. vivax, P. malariae, P. ovale va P. knowlesi) duoc sang loc va
budc vao trong pC®IIvector sinh san v6 tinh TOPO TA (Invitrogen) va duge chuyén

‘thanh E. coli trinh do Hang 10. Viéc tach plasmit thé gen tai t6 hop ADN duoc thuc
hién voi QIAprep Miniprep (Oiagen) va viéc cheén ding vi tri dugc xac nhan béi su
sap x&p trinh tur.

Céc cip mdi riéng biét 6 dugc thé hién bai céc trinh tw (SEQ ID NO:1 dén 6) da
dugc phat trién trong sang ché c6 thé duoc phén loai theo dic diém cta ching theo
céch thuc sau day:

(A) Ciap mdi cho viéc phat hién c6 tinh chon loc ky sinh tring sbt rét P. Jalciparum
bao gdom 2 doan nucleotit sau day:

5’GAAAATTCCTTTCGGGGA3’ (SEQID NO:1)

S’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

(B) Cép mdi cho viée phat hién c6 tinh chon loc ky sinh tring sét rét P. malariae bao
gdm 2 doan nucleotit sau day:

S’TGTATATTTATAACAAAGTTGTAC3’ (SEQ ID NO:2)
S’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

(C) Cip mdi cho viéc phét hién cé tinh chon loc ky sinh tring sbt rét P. ovale bao gbm
2 doan nucleotit sau day:

5S’AAGATGCTTAGACAATACAACG3’ (SEQ ID NO:3)
5’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

(D) Cap mdi cho viée phat hién c6 tinh chon loc ky sinh trung sbt rét P. knowlesi bao
gbm 2 doan nucleotit sau dy:

5’CTTTATGTGCGCATCCTCTAC3’ (SEQ ID NO:4)
5S’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

(E) Cap mdi cho viée phét hién c6 tinh chon loc ky sinh trung sbt rét P. vivax bao gdbm
2 doan nucleotit sau day:

5’GACTTTCTTTGCTTCGGCTTG3’ (SEQ ID NO:5)
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5’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO:6)

Khi céc doan nucleotit theo sang ché c6 cac trinh ty bazo dugce dé cép & trén, mat
cach twong Ung, dugc sir dung nhu mot cdp mdi hodc céc cap mdi mdt cach don 1¢
hogic két hop khic nhau véi mot cip mdi khac, nim loai ky sinh tring sét rét spp
Plasmodium (P. falciparum, P. vivax, P. malariae, P. ovale v P. knowlesi) c6 thé
dugc phat hién mdt cach d& dang, nhanh chéng, chi phi hidu qua va véi d6 nhay cao

cling mot lac ho#ic duge phan biét mot cach chinh x4c v6i ky sinh triung st rét khéc.

Pé minh hoa thém cho sang ché dugc dé cap mdt cach chi tiét hon va khong bi

gi6i han, céc vi du sau ddy dugc dua ra.
Vi du thye hién sang ché

Cudc kiém tra ngiu nhién 100 mau 1am sang d3 dwogc thuc hién véi phan tich

PCR da mdi dugc phat trién cho cic nghién ctru vé d6 nhay va tinh dic trung.

Toan bd mau mau tir cic bénh nhén véi su nghi ngd méc bénh st rét (boi su
kiém tra bing kinh hién vi va kinh phét day hosic moéng dwgc nhuém mau) dugce thu
thdp lai. ADN dugc chiét ra tir bang tan, ba PBS ldp lai dugc rira va tiép theo sau 1a
0,05% Tsaponin ding dé chdng lai sy dong mau bing cach sir dung Bé dung cu nho

QIAamp ADN (Qiagen) theo cic hudng dan ciia nha san xuét.

ADN dugc chiét ra duge diung d8 t8i wu hoa didu kién PCR béng cach st dung 15
ul hdn hop PCR dang hoat ddng bao gdm 6 cip mdi cu thé (SEQ ID NO: 1 dén 6) va
c4c x4c dinh hoa chét. Didu kién t6i wu héa PCR dé dat dugc két qua nhur mong mudn
12 95°C trong 3 phut (1 vong/chu ky); 95°C trong 30 gidy, 56°C trong 30 gidy, 65°C
trong 40 gidy (35 vong/chu ky); 65 do C trong 10 phut (1 vong/chu ky).

Cbng thirc va ndng d6 ctia hdn hgp PCR 1am viéc dugc thé hién nhu sau:

bém 10X PCR 1,2X

25 mM MgCI2 2,0 mM

10 mM dNTP mix (Fermentas) 0,2 mM mdi chit
P. GENUS (50 pMol) 0,5 pMol

P. FALCI (50 pMol) 0,5 pMol

P. MAL (50 pMol) 0,5 pMol

P. OVA (50 pMol) 0,5 pMol
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P. KNOW (50 pMol) 0,5 p,Mol
P. VIV (50 pMol) 0,5 pMol
Miu ADN 10 pg

5U/ul Maxima Hotstart Taq

1 don vi
ADN polymeraza (Fermentas) onvi

Sau d6, cac san pham PCR duogc dién di trong 3% (w/v) gel agaroza. Két qua
duogc chi ra trong Hinh 1 va Bang 1. Poan nucleotit SEQ ID NO:1 dén SEQ ID NO:6
duogc sir dung trong phéan tng chudi polymeraza khuéch dai cac doan ADN dua trén
cac ky sinh trung sbt rét (451 bp dbi véi P. falciparum, 215 bp dbi véi P. vivax, 339 bp

dbi v6i P. malariae, 304 bp dbi v6i P. ovale va 284 bp dbi véi P. knowlesi)

Bang 1
STT Doan nucleotit S6 gbe i%ggczggg

1 | 5S’ATTTAAAACCTTCCCAGAGTAAC3’ 23 451
2 | STGTATATTTATAACAAAGTTGTAC3’ 24 339
3 | 5S’AAGATGCTTAGACAATACAACG3’ 22 304
4 | SCTTTATGTGCGCATCCTCTAC3’ 21 284
5 | SGACTTTCTTTGCTTCGGCTTG3’ 21 215
6 | S’GAATTTCACCTCTGACATCTG3’ 21
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YEU CAU BAO HQ

1. Phuong phép PCR da mdi mét bude cho viée chin dodn nim loai ky sinh trung gy
bénh sbt rét chinh Plasmodium spp bao gdm P. falciparum, P. vivax, P. malarie, P.

ovale va P. knowlesi, trong d6 cac doan nucleotit dugc néu trong cic trinh ty sau:

S’ATTTAAAACCTTCCCAGAGTAAC3’ (SEQIDNO: 1)
STGTATATTTATAACAAAGTTGTAC3’ (SEQID NO:2)
S’AAGATGCTTAGACAATACAACG3?’ (SEQID NO: 3)
SGACTTTCTTTGCTTCGGCTTG3’ (SEQID NO: 4)
S’GAATTTCACCTCTGACATCTG3’ (SEQ ID NO: 5)
S’GAATTTCACCTCTGACATCTG?’ (SEQID NO: 6)

hogc c4c trinh ty bazo bd sung cho céc trinh ty nay.

2. Phuong phap theo diém 1, trong d6 didu kién PCR dugc t8i uu héa dé dat dugc céac
két qua nhu mong muén 14 95°C trong 3 phut (1 chu ky); 95°C trong 30 gidy, 56°C
trong 30 gidy, 65°C trong 40 gidy (35 chu ky); 65°C trong 10 phut (1 chu ky).
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P, folciporum (™ 451 bp).
P. molariae (~ 339 bp)
P. knowlesi {~ 284 bp)

P, vivax (™ 215 bp}

P.ovale {~ 304 bp)

Thang chudn Sobp ;:g;;:::m thang chuin 50bp
op

Két qud PCR ghi 13i S foai
trung sGt rét khac nhau
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