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TOM TAT 

Benh san la phoi - paragonimiasis do san la thuoc giong Paragonimus gay nen. O Viet Nam, benh phat 
trien manh d 10 tinh bien gicti phia Bac, nguyen nhan duy nhat la do P. heterotremus Cho den nay, \iec giam 
djnh san la phoi chii yeu dua vao hinb thai boc va dac tinh gay benh Ben canh do. gen coxl va ITS2 ciing duoc 
img dung de phat hi^n va phan biet au triing cung nhu san truong thanh. Mac dii gen nadi la chi thi nhan dien 
va phat smh loai. do nghien ciru trinh ty gen iiadi giiip cung cap du lieu phan tir quan trong doi vdi viec phat 
hi^n va chan doan chinh xac san la phoi. Su dung cap moi dac hieu PHE13F - PHE14R de thuc hien phan iing 
PCR nhan do?in DNA cd kich thudc 1,7 kb chiia toan bo gen iiadl cd kich thudc 906 bp cua san la phoi P 
heterotremus. San pham PCR dupc nhan dong vao vector PCR2 1 TOPO va duoc giai trinh tu va trinh tu gen 
nadl ciia P heterotremus dupc diryc so sanh va phan tich pha he cimg vol cac loai san la khac tii du* lieu tii 
ngan hang gen. Ket qua thu duac, ve su tuong dong cua gen nadl giQaP heterolreiniis vaP. ohiiai la H T'o ve 
nucleotide va 86% ve ammo acid, giita P. heterotremus va P we.stermani la 75% ve nucleotide va 82"-<i ve 
ammo acid Trong phan tich pha he P helerotreimis cung vdi P ohirai va P. wesleimani hop thanh nhom 
paragonimid. cdc loai san khac thuoc nhom opisthorchiid hoac fasciolid 

Tir khoa: Gidm dmh, gen nadl, phd hC: Sdn ki phdi, Piirago 

DAT VAN DE 

Benh san la phdi - paragonimiasis do san la pboi 
thupc gidng Paragonimus gay nen, benh xuat hien d 
nhieu nudc Iren the gidi, d^c biel benh gia tang 
nhanh chong a cac nudc chau A nhu Trung Qudc, 
Nhal Ban, Han CJuiic, Dai Loan. An Dp, Phllippm, 
Vici Nam, Lao va Thai Lan (Miyazaki, Vajrasthira, 
1966, Kino ct ed., 1995; De el cd., 2003, Doanh et 
ai, 2005; Lc el ai, 2006; Odermall el al. 2009) 0 
Vi^i Nam, ca benh Aau tien ve san la phdi duac phal 
hi?n niim 1993 tai Sin I Id - Lai Chau, cho den nay 
b?nh phat tri^n manh a 10 tinh bien gidi phia bac 
bao gdm Lai Chau. Son La, Hda Binh, Lao Cai. Yen 
Bai. Phil Thp. Lang Son. Nghi- An va Tuyen Quang. 
Thdng thudng, benh xay ra a cac vitng niii viing sau 
viing xa. lay nhiem chii yeu trong cpng ddng dan tdc 
thieu sd. dflc biet. d ire em dang hpc cap 1. 2. do cd 
thdi quen xAu la 3n cua, tdm nhiem au triing san la 
phdl nudng chua chin (Lc ct«/., 2006), 

Hi?n nay. co khoang 50 ioai san la phdi 
Paragonimus da dupc cdng nhan trong dd cd tren 10 
loai gay b?nh tren ngudi \a cac ioai quan trong nhal 
la P. weslcrmani. P heterotremus va P. ohirai 
(Blair (•/ al, 2005). Theo cac nghien ciru cua nhdm 

tac gia Pham Ngoc Doanh va ddng lac gia. a nirdc ta 
da xuat hien au triing cua mpl so loai Paragonimus. 
luy nhien nguyen nhan gay benh thi chi duy nhat P 
heterotremus. San la phdi Paragoiiiniii\ su dung 2 
dang vat chu tmng gian la dc (ddi vdi au triing dudi) 
rdi den cac loai giap xac nhu tom va cua da (ddi viVi 
au triing nang) trudc khi xam nhap vao vat chu chinh 
la dong vat cd vd de phal tnen thanh san trudng 
thanh Ngudi hoac ddng vat an phai dong vat trung 
gian mang au triing nang chua dmrc nau chin, bao 
nang di vao dudng tieu hoa se no (cvyst) a ta trang 
va xuyen qua thanh mdt vao d byng, tu 6 bung 2 ca 
the k§t ddi vdi nhau xuyen thang len phoi kel thanh 
nang \a phat tnen thanh san truong thanh (De et at, 
2003) 

Phuong phap giam dinh sinh vat dua tren cac 
marker phan tu da duoc nghien ciru va irng dung tren 
nhieu ddi tuong khac nhau va cd do tin cay rat cao 
va khdng phu thudc vao giai doan phat tnen ca the 
Do \ a \ giam dinh phan tir bet sire cd y nghia ddi vdi 
sinb vat cd vdng ddi phirc tap nhu cac cac loai san la 
Cac marker phan tu nhu gen < oxi va nadl thudc he 
gen i\ the va ITS2 thudc he gen nhan da dupc itng 
dung trong giam dinh cac loai san la gan ldn, san l;i 
gan be va san la ruot Ddi vdi san la phdi, cac dit lieu 
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phan lit cdn rat han che, cho den nay chi duy nhat he 
gen ty the ciia P westermam duac giai ma va mdt sd 
gen coxl va ITS-2 cd trong Ngan hang gen (Blair et 
ai, 2005; Doanh et ai, 2009). Tai Viet Nam, nghien 
cuu giam dinh san la phdi P. heterotremus va phat 
hien au trdng ctia mpt sd loai san la phoi khac cua 
cac lac gia dya tren mdt phan gen coxl va ITS2 Mac 
dil gen nadl cd nhieu Item nang trong viec nhan dien 
va phat sinh loat, nhung chua cd nghien ciiu nao ve 
gen nay Do dd, nghien ciru phan tfch gen nadl ciia 
P heterotremus nham cung cap them dir lieu phan lii 
va lam sang td them quan he giua P.heterotremus 
vdi cac loai lan can va hudng tdi chan doan chinh 
xac benh san la phoi trong tuong lai. 

NGUYEN/VAT LlEU VA PHU'ONG PHAP 

M I U vat san la phoi 

Mau vat san la phdi trudng thanh dupc thu thap 
tir benh nhan linh Lai Chau da duoc tham djnh ve 
hinh thai hpc, ky bieu mau la P.het. Mau vat duoc 
rua sach bang nudc mudi sinh ly sau do dupc bao 
quan trong cdn 70" d -20''C cho den khi sir dyng 

Tach chiet DNA tong sd 

DNA long sd dupc tach chi^t bang bp kit tach 
chiet DNA tdng sd cua Bioneer- Han Qudc theo quy 
trinh ciia nha san xuat. Md ta tdm lal nhu sau Mau 
vat bao quan trong con 70''duoc lay ra dt mdt mdu 
nho khoang 50mg tren lam kinh, de mau cho cdn bay 
bai het. sau do nia nhieu lan bang dem PBS. MSu 
dupc nghien ky va sii ly bang cac dung mdi ciia bd 
kit, DNA tdng sd dupc hap phu len mang va sau do 
duoc ly chiel theo quy trinh lach chigt 

Quy trinh phan ung PCR va dong hda san pham 

CapmdiPHE13F 5'GTTGGTGAGGGGGTATC3' 
va PHE14R. 5'CCTAATACTCCCACTCAGC3' 
duac Ihiet ke nhan doan ADN cd kich thuac 1,7 kb 
Irong dd bao gdm gen nadl cd kich thudc 906 bp. 
Phan ling PCR dupc thye bien bang bd kit 
AccuPower* ProFi Taq PCR premix cua Bioneer -
Han Qudc. Chu trinh nhiet duoc thye hien tren may 
MJ Thermal Cycler PCT-100 (MJ Research, USA) 
gdm cac budc nhu sau: 94''C/5 phiit Irong 1 chu ky; 
tiep theo sau la 35 chu ky d 94''C/1 phiit, 55°C/1, 
72"C/3 phut, chu ky cuoi keo dai 10 phiit d 72''C. 
San pham PCR duoc linh sach biing bd kit PCR 
Purification Kit ciia Bioneer - Han Qudc va sau dd 
duac ddng hda vao vector PCR2.1 TOPO 

(Invitrogen Inc). Vector tiep nhan san pham PCR 
dupc chuyen nap vao ddng te bao kha bien E.coli 
GT 116 va chpn lpc theo phucmg phap khang sinh va 
chi Ihi mau Xgal (Sambrook va Russell, 2001). 
Vector tai td hpp dupc tach chiet bang bp kit tach 
chiet DNA plasmid ciia hang Bioneer - Han Qudc. 

Giai trinh trinh tir va sir Iy so lieu 

Trinh tu nucleotid cua DNA trong plasmid chila 
san pham PCR tai td hop duac giai trinh tren may ttr 
ddng ABI 3100 Avant Genetic Analyzer ctia hang 
Perki -Elmer (My). Gian dd giai trinh tu 
(chromatogram) duac bien tap bang chuang trinh 
SeqEdv 1 va sap xep chudi nucleotide bang 
AssembiyLIGN v 1.9c. Sau dd duoc phan tich bang 
phan mem MacVector 8.2 package (Accetrys Inc), 
Cac trinh ly luong iing vdi doan DNA nghien ciiu 
duac thu nhan tir ngan hang gen 
hllp*//www ncbi.nlm.nih.gov/Web/Genbank sau khi 
tmy cap bang BLAST hoac tu dir lieu rieng ciia 
chiing ldi nghien cim. Phan tich pha he dupc thuc 
hien bang hai phan mem GENEDOC2.7 va 
MEGA5.2. 

KET QUA VA THAO LUAN 

Ket qua nhan dong gen nadl ctia P. heterotremus 

DNA long sd san la phdi P. heterotremus tach 
chiel tir mau vat san la phdi trudng thanh dupc thu 
thap tir benh nhan tinh Lai Chau dupc ky hteu la 
P.het va dupc hieu chinh v^ ndng dp 50 ng/pl. 

Phan ling PCR dupc thu hten bdi cap moi 
PHE13F - PHE14R va bp kit PCR AccuPower® 
ProFi Taq PCR premix dugc ky hieu la P.hetpcrl. 
San phdm PCR dupc dien di kilm tra tren gei 
agarose 1%, hieu dien thd lOOV trong 30 phut (Hinh 
IA). San pham PCR cd kich thudc 1,7 kb duoc tinh 
sach trudc khi ddng hda. 

San pham PCR tinh sach dupc n6i vdt veclot 
PCR2.! TOPO va ky hieu ia PCR2 1-P hetpcrl, san 
pham tai id hcrp dupc nhan ddng trong te bao E. coli 
GT116. Cac khuan lac ducmg tinh duac nuoi cay d 
37''C, lac 200 vdng/phiit qua dem trong 5 ml moi 
trudng LB idng cd bd sung khang sinh kanamycin de 
tach chiet piasmid tai td hop. Plasmid tai td hpp 
dupc cat banng enzyme gidi ban EcoRl va dien di 
tren gel agarose 1%, bieu dien thS lOOV trong 30 
phiit, anh dien di the hien tren (Hinh IB). 

San pham plasmid tai td hap cat kidm tra bang 
enzyme gidi han fcoRI cd kich thudc 3,9 kb va 1,7 
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kb bing vdl kich thudc ciia vector PCR2.1 TOPO v 
kich thudc ctia san phdm P.hetpcrl, chung t 

P.hetpcrl da dupc nhan ddng trong vector PCR2.I 
TOPO. 

Hinh 1. San pham PCR b§ng cap moi d | ch ieu mang gen nadl c j a P. heterotremus (A) va k^t qua dien di kiem tra plasmid 
tai to ho*p cat bang EcoRl cua PCR2 1-P hetpcrl (B) Ghi chu M Marker ADN (Lamda c^l b^ng Hindlll). 1 P hetpcrl (A) 
OC P hetpcrl, CL1. PCR2 1-P hetpcrl clone 1, CL2 PCR2 1-P.hetpcrl clone 2(B) 

Giai trinh tu* va so sanh vol trinh tir gen nadl ciia 
san la phdl khac 

Cac plasmid tai td hop duoc giai trinh ty va xir 
ly sd lieu, gen nadl ciia P. helerotemus co kich 
thudc 906 bp. Trinh tu gen nadl ciia P helerotemus 
dupc so sanh vdi gen nadl ciia P ohirai Nhat Ban 
(tir du* lieu nghien ciru cua chiing tdi) va gen nadl 
ciia P. westermam tir ngan hang gen tren phan mem 
GENEDOC2.7 (Hinh 2). 

Kel qua so sanh tuong ddng ve nucleotid cho thay 
giira P heterotremus cua Viet Nam vdi P. ohirai 
Nhat ban dat Si"-*!, vdi P. westermam ciia Han Quoc 
va Nhat Ban dat 75%. Su tuong ddng ve amino axit 
giiia P. heterotremus ciia Viet Nam vdi P. ohirai 
Nhat ban dal 86%, vdi P westermam ciia Han Qudc 
va Nhat Ban dat 82%. trong khi dd su tuang dong ve 
ca nucleotide va amino acid giira hai chung ciing 
loai P. westermani ciia Nhal Ban va Han Qudc dat 
den 99%. 
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Hinh 2, So sanh trinh tu nucleotide (A) va ammo acid (B) ciia gen nadl giCra P heterotremus voi P ohirai vk P westecmanl 
Ghi chu: P.het: P. heterotremus cua Viet Nam, P.ohi P ohirai ciia Nhat Ban, P.wes KR02. P. westermani ciia Han Quoc; 
P wes JP10. P. westermani cua Nhat Ban, 
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gq- Clonorchis sinensis - CN - (JF729304) 

a?! Clonorchis sinensis - RU (FJ381664) 

I Clonorchis sinensis -CN (JF729303) 

|- Opisthorchis viverrini -VN - OvBOl (EU443831) 

^ Opisthorchis vivemni - CN (JF7395S5) 

57L OpisUlorchis vivemni - VN - QN (EU443832) 

Opisthorchis fekneus-RU (EIJ921260) 

|- Fasciola hepalica - AU (AF216697) 

1- Fasciola hepatica - US (M93388) 

t
Fascioioides magna - US(EF535001) 

Fascioloides magna-SK (EF534999) 

„ . FasciolQides magna -CZ(EF535000) 

Paragonimus ohirai - JH 

Paragonimus heterotremus - VN M 

gg [ Paragonimus westermam- JP (AF219379] 

98L Paragonimus westermam- KR (AF54095e] 

Hinh 3. C3y phci h? the hi^n m6i quan he nguon goc pha he ciia P heterotremus Viet Nam (P hel) voi cac loai san la 
khac tren co sd phSn tich thanh phan chuPi nucleotide gen nad1 sii' dung chuong trinh MEGA5 2, phuo'ng phap ket noi 
Ii6n kS (NJ, neighbour-joining), he so tin li^dng 1000 lan (1000 bootstraps) 

Moi quan M pha he giJa P. heterotremus vdi cac 
ioai s^n 1̂  kh^c 

Trinh ty nucleotide gen nadl cua P. 
heterotremus vd P. ohirai ciing vdi trinh lu gen nadl 
ciia cac loai san gay benh Iren ngudi tir Ngan hang 
gen du(7c dua vao chuong trinh MEGA5.2 phan tich 
pha he. the hien tren hinh 3 

Kel qua phan lich pha he cbo thay P. 
heleroiremus (mau Viet Nam) ciing nhdm vdi P 
ohirai va P. wesiennant (nhdm paragonimid); trong 
khi do cac loai san la khac hop thanh nhdm 
opisthorchiid. fasciolid rieng biel. Dieu dd chirng td 
rSng nadl la chi thi phan tir dang tin ca\ trong giam 
djnh phan tu ddi vdi san la phdi cung nhu cac ioai 
san la gay benh tren ngudi 

gop them diJ lieu phan tu phuc vu cho viec phat bien 
va chan doan benh nbiem san la phdi sau nay Ben 
canh cac gen coxl va ITS2. gen nadl duac khuyen 
nghi la mot chi thj phan lu nen duoc su dung trong 
chan doan va giam djnh benh san la pbdi 
Paragonimus. 

Ldi cam an: Cong trinh nay dugc thirc hien b&i 
sir ho trcr kinb phi de tdi cdn bo tre cua Vien Hdn 
lain Khoa hgc vd Cong nghe Viei Nam cho Vu Thi 
Tiin. vd Td chirc ICGEB (Italy) cho Le Thanh 
Hoa Chung ten cam cm sir he) trg Irang thiel bi thi 
nghiem lai Phong Mien dich hgc vc'i Phong thi 
nghiem trgng diem Cong nghe gen. Vien Cong 
nghe sinh hoc. Vien Hdn lain Khoa hoc \d Cc'mg 
nghe Viet Nam 

KET LUAN TAI LIEU TH.AM KHAO 

San la phdi P heleroiremus dugc tham dinh \a 
phan bi?t vdi cac loai san la khac dya tren phan tich 
trinh ty gen nadl Trinh ty gen nadl thu dugc ddng 
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IDENTIFICATION OF LUNG FLUKE PARAGONIMUS HETEROTREMUS IN 
VIETNAM AND CONTRUCTION PHYLOGENIC WITH OTHER FLUKES USING NADI 
GENE MARKER 

Vu Thi Tien, Do Thi Roan, Le Thanh Hoa* 

Institute ofBiotechnology, Vietnam Academy of Science and Technology 

SUMMARY 

Lung fluke disease or Paragonimiasis is caused by Paragonimus genus. In Vietnam, this disease occurs in 
10 provinces in the northern border and P. heterotremus is die only pathogen. Today, identification of 
Paragonimus lung fluke is almost based on morphology and pathogenic properties m expenmental animals, 
beside that, morphological and molecular phylogeneUc study based on sequences of ITS2 and a part of coxl 
genes are also performed for detection and identification. Nadl is a potential marker in identification and 
phylogenic analysis Using specific pnmer pair PHE13F -PHE14R, a 1,7 kb DNA fragment containing the 
entire nad! gene of P heterotremus was amplified by PCR reaction. PCR product was cloned into PCR2 1 
TOPO vector and sequenced. Nadl sequence of P. heterotremus is 906 bp, which was used for comparative 
and phylogenetic analysis with those nadl of other flukes As results, the homology of nadl between P. 
heterotremus and P ohirai is 81% m nucleotide and 86% in ammo acid, between P. heterotremus and P. 

I IS 75% in nucleotide and 82% in amino acid. In phylogenetic analysis, P. heterotremus, P ohirai 
u are placed in the paragonimid group, others in the opisthorchiid or fasciolid groups. 

Keywords: Identification, nadl, phylogeny. lungfluke, Paragonimus heterotremus 
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