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TOM TAT

Fasciola hepaticava Fasciola giganticathuc ho Fasciolidae) la hai loai gayébh san 14 ga dong vat
va ngroi. Bong Vit an oo: trau, bo, dé,ieu cim nhém voi san la gandn (Fasciolaspp) tang tér nguon bénh
lay sang ngoi. O Viét Nam trong niting rim gin day, t7 1& nhiém bénh san 14 gai gia sdc vay nguoi ngay
cang giaing. Ching toida khio sat gercox1 (Cytochrome C Oxidase subunit 1) va geadl (Nicotinamide
dehydrogenase subunit & hé gen ty t va ITS-2 (internal transcribed spacer @8 dg gen nhan tréddi
trong 1a dédé danh gia s bién déi di truyén trong qén thé san 14 gandin (Fasciola spp gay Enh trénddi
tuong Vat cha khac nhau. Kt qua giai trinh trinh tr coa cAc gen kip sat va so sanhsiyNgan hang gen cho
thdy, phin I6n cac niu sén thu thp trén dédugc thim dinh thuse loai Fasciola gigantica;nhung cé not sb
mau lai 1a trung gian lai gia F. hepatica(duc) x F. gigantica(cai), cac dng nay cungdn tai trong quin thé

san la gandn & Viét Nam. Heén twong lai khéac

loai (interspecific hybridization) vailchéo ngoc

(introgression)y quan thé s&n |4 gary déduoc phét hén da lam pficc tap héadac tinh phanit di truyen cia
ching.bay la nhitng ket qua dau tién nghién ¢u phan & ve bién doi di truyen san la gan trén dé&a o Viét

Nam va th gici.

Tir khéa: Fasciola hepatica, Fasciola giganticaé ben ty ti#, lai chéo ngoc, lai khac loai, san 14 gan

PAT VAN BE

Bénh san la gansh 1a bénh chung éa ngroi va
gia stc ch yéu do hai loaiFasciola hepaticava
Fasciola gigantica(thupoc ho Fasciolidae) gay nén.
Fasciolaspp. gay bnh chi yéu tréndong vat an o
trau, bo, @u, dé, nleng chiing cé kinnang thichirng
va gay lnh trén ngoi (MasComaet al, 2009). &
phan 6 caa hai loaiF. hepaticavaF. giganticakhac
nhau trén th gi6i, loai F. hepaticagay nh & cac
vung c6 nhit @6 6n dai; trong khi F. giganticacé
mat rong rdi ¢ cac chaudc, dac biét ¢ vung cé khi
hau nhigt dsi. Sy phan B theo vang nh thé nay
khdng phii 1a tuyét ddi, vi ca hai loaiF. hepaticava
F. giganticadéu tn tai & mot & nuge thupe vang
Trung vabong Nam A nkr: Pakistan, Iran, N
Ban va Trung Qic (MasComaet al, 2009).

Tai Viét Nam, gia sGén o trau, bo, dé nim
san la gandn ty 1é cao nleng chra xacdinh dugc
chinh xac va rd rang loai san la gan nao gihba
cha yéu. Theo nling tai liéu nghién éu truéc day,
bing phrong phap gidamdinh W hinh thai hc,
Houdemer (1938) va Drozdz (196dg trng co
nhiing cdng B sr c6 mit ciia G hai loaiF. hepatica
va F. gigantica(Pd Duong Théi, Tinh Vin Thinh,

1978) va céac cong trinh nghiéfcsau nay king
dinh loaiF. giganticagay k&nh chi yéu cho gia suc
& nuéce ta (Pharbich Lan, 1980). Hin nay, cac cong
trinh nghién @u dinh loai trén th gisi d4tng ding
viéc giam dinh gen va Win d6i di truyén bing
phuong phép sinh ét phan & (Le et al, 2002).Déi
V6i cac lodi san 14 dp Trematoda), 6t sb gen trong
hé gen ty ti (mitochondrial DNA) nkr coxl
(cytochrome ¢ oxidase subunit 1),nadl
(nicotinamide dehydrogenase subunit 1¥ob
(cytochrome b) va vung giao gen ITS-2 (internal
transcribed spacer 2) thu ¢ gen nhén (nuclear
DNA) d& duoc xac nlin 1a chi thi phan tr thiét yéu
trong cong tac giandinh/thim dinh loai (ltagakiet
al., 1998; Huanget al., 2004, Leet al.,2002; 2008;
Itagakiet al.,2009).

Hé gen ty tie 1a mot vong kép DNA cé kich
thuéc khaing 16 - 20 kb, §m 36 - 37 gen ma héa
cho 12 - 13 lai protein, 2 RNA ribosome (rRNA) va
22 RNA vn chuyn (trn) (Le et al, 2002). Cac
protein duoc m& hoéa trong dhrgen ty th 1a cac
enzyme tham gia vao cac qua trinh hp hia € bao
trong hat dong $ng. Cac gen trong ty ¢hcod e 5
bién d6i nhanh lon gen trong nharétbao 10 - 15
lan, do \dy, day la ch thi phan & thuan loi cho
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nghién @u & tién hoa va Win d6i di truyen

(MasComaet al, 2009). ¢ gen ty tl co6 hréng di
truyén theo dong my céac gen ty th trong cung
ching, cung loai c6 tinhdo ©n sinh foc caod mot

s6 gen nhr: cox1, nadldo \ay bit cr sr thay doi

nho nao ¢ing la cﬁu hiéu gia ti trong giamdinh va
phan lai. Bén @anh cac genia h¢ gen ty tk, vang
giao gen ITS-2 a k& gen nhan ing duoc khio séat
dé khang dinh \& sy di truyén dong I ciing nhr

bién doi hé gen trong gan thé san 1a gandn (Itagaki
et al, 1998; Huangt al, 2004).

Cong tac giandinh loaio qun thé san 1a ganis
dung F¢ gen ty tit d& hréc dau thuduoc nhidu két
qua & nuée ta. Mot sb nghién &u dinh laai phan fr
déu tiénda cho bét loai san 14 gansh gay nh cho
nguoi va bod ¢ nuse ta thie Vé lodi F. gigantica,
mac du \an c6 ndt sb mau cho thy cé sr lai khac
loai (interspecific hybridization) va lai chéo wge
(introgression)y quin thé san la gan tréaong vat va
nguoi (Lé Thanh Hoa, Ngun Van B¢, 2002;Ping
Tat Thé, Nawa, 2005; Let al, 2008; Nguyeret al,
2009).Dé c6 thém nitng king ching V& nghién ¢u
thim dinh loai san la gansh gay k&nh ¢ nuéc ta,
ching t6i tén hanh giamiinh phan i dva trén cac
gencoxl nadlva ITS-2 @éa loaiFasciolaspp trén
vat chi nhiém bénh la dé, mt loadi gia sucin
duoc chin nudi Bng rai¢ nudc ta.

NGUYEN LIEU VA PHUONG PHAP
Thu miu san la gan én va bao quan

Mau san l& gandh duoc thud 10 md dé va dé
nudi & mot sd tinh mién ndi va trung du 1a & Kan,
Ninh Binh va Yén Bai. Mu san & gandh sr dung
giamdinh gendugc thu tr 6 4p-xe trong gani@ dé,
dugc nra sich va ko quan trong én 70%, ét giit &
nhiét 46 —2C°C cho i khi sir dung. Ngoai ra, it s
mau thu tr bo aia Mot s tinh: Cao Bing, Ngté An,
Ninh Binh, Ha Tnh va Quéng Nam dng dugc
nghién .

Bang 1. Chon gen giai trinh tw va c&c cap mdi twong (rng.
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Téach chiét DNA téng s

DNA téng $ duoc tach chit bing b hoa clat
DNeasy Tissue Kit (QIAGEN Inc.) theo quy trinh
cia nha 8n xuit. MO t& ngin gon nhr sau: lay mot
con san ra kbi con 70%, ét ldy mot miu nho
khoang 100 mg (bng hat gao) cho vao éng
Eppendorf,dé con bay i hét, rdi rra nhéu lan
bang nréc cit hai Bn khr ion. Mau vat dugc nghién
ky va xr Iy dung moi theo quy trinhudng din cia
nha &n xuit. DNA tong $ thu dugc dugc bio quin
—20°C cho 6i khi sir dung.

Thiét ké mdi va thwc hién phan tng PCR

Cip mdi nhandoan gencox1 (JB3F - JB4.5R) va
ITS-2 (3SF - BD2R)duoc thiét ké trén @ s cac
coéng B trudc day (Huanget al., 2004; Nguyenet
al., 2009). Cac geda chon duoc nhan Ién ing PCR
tiéu chdn wi bo hoéa chit Master Mix Kit
(Promega). Chu trinh ndtidugc sr dung trong qué
trinh PCR la: 94C - 5 phut, 35 chuktiép theo:
94°C - 1 phat, 58C - 1 phat va 72 - 1 phat, chu
ky cubi kéo dai 10 phé 72C.

Giai trinh tu, xi ly so
gen

sb ligu va phan tich bén doi

San phim PCRdugc kiém tra trén thch agarose
0,8%, tinh sch bing b héa clt QlAquick PCR
Purification Kit (QIAGEN Inc.) va dong hoéa vao
vector pCR2.1-TOPO (Invitrogen Inc.). &trinh ty
gen turc tiép tir sin prim PCR sau tinhash haic
DNA plasmid tai & hop cia cac clone sau khiit
kiém tra Bing enzymeEcaRlI, duoc thyc hién trén
may gii trinh tr dong ABI 3100 Genetic Analyzer.
Sip xép ddi chiéu trinh tr trong ting dia trng doan
gendugc thyc hién bing ke cheong trinh may tinh
AssemblyLIGN 1.9 va MacVector 8.2 (Accelrys
Inc.). So sanhiéi chiéu voi cac chidi gen thu tr
Ngan hang gen va phan tichémidoéi gen king
chuong trinh GENEDOC.

. N Nhiét dé bam Do dai san
STT Gen Cap moi mdi (°C) pham (bp)
JB3F (5" TTTTTTGGGCATCCTGAGGTTTAT 3')
1 coxl 37 423
JB4.5R (5'TAAAGAAAGAACATAATGAAAATG 3')
3SF (5' GGTACCGGTGGATCACTCGGCTCGTG 3)
2 ITS-2 55 550

BD2R (5' TATGCTTAAATTCAGCGGGT 3')
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KET QUA VA THAO LUAN

K&t qua xacdinh hinh thai hec

San 1= gen len tzy benh o de
o 2 = 4

Hinh 1. Hinh anh mét sb san la gan Ién thu duwoc & dé tai
Yén Bai.

S6 lwgng san la ganéh thu dugc trén clng
mdi mot con dédugc quan sat vdanh gia ¢ mat
hinh thai kic. Pa $ san thuduoc & san trong
thanh, co6 hinh thai kich tiéc khac nhau, &t du
ky sinh trong cung &t vat cha (Hinh 1). Trong
tong $ san thuduoc (31 con) c6 7/31é&san co
hinh ding nghiéng ¢ loai F. gigantica, véi kich

thugc chiéu dai trung binh ~35 mm x 12 - 15 mm,
5/31 $ san c6 hinh ghg nghiéng ¥ loai F.
hepatica,voi kich theée trung binh 20 - 25 mm x
12 - 15 mm; va 19/31bssén co6 kich tigc trung
gian khaing 30 - 35 mm (Hinh 1; 89 2).

Néu ch dya vao Kt qua quan sat & hinh thai
cia nhing con sandd thuduoc dé danh giadua ra
két luan chung thac loai F. hepatica hay F.
gigantica gay k&nh thi khéng chinh x&c. d¢h nira,
nhiing két qua cia cac cong trinh nghiérira trén tte
gisi vé hinh thai loc cua loai san 14 garvh Fasciola
da cho thy sy thay doi kich thréc cia chéu dai,
chiégu rong ding nhr khoang cach 6a cac giac
miéng phu thusc vao it cha ky sinh céi cing ma
san ky sinh (Valeret al, 1996; 1999) va phan éabi
vé hinh thai loc giira hai loai san la galR. gigantica
va F. hepaticagip rit nhiéu khé khin trong vic
dinh loai ¢ cac vungdia ly cé nit ca hai loai gay
bénh cho ngoi va gia sic (Mas-Coma, Bargues,
1997). Do Wy, két luan chinh xac san la gaar ky
sinh va gay enh & dé thc loai nao va kin doi di
truyén nhr ra saodoi hoi can khao sat i gen ty tié
va nhan &p ¢hg nhing ch thi phan & thich tp
(MasComeet al, 2009).

Bang 2. S6 lwgng va kich thwédc chidu dai clia san 14 gan Ién thu thap tlr dé & mét sb tinh cda Viét Nam.

Kich th wéc chi &u dai (mm)

Tinh Ky hi éu S6 lwong san
>35 30-35 20-25

Béc Kan FBKD 0 11 2 13

Ninh Binh FNBD 1 0 0 1

Yén Béi FspYB 6 3 17

Téngsé 7 19 5 31

bp

550
423

Hinh 2. Kiém tra san pham PCR cla ITS-2 va coxl trén
thach agarose 0,8%. M: marker; 1: san pham ITS-2 (550
bp); 2: sdn pham doan gen cox1 (423 bp).

K ét qua giai trinh t w va phan tich so sanh cac gen

Céc niu sandai dién cho 6ng $ mau thu thip &
cac vungdia ly khac nhau, c6 kichdlic hinh thai
khac nhaudugc taich DNA éng $ lam khudn cho
phan tng PCR. Céac gen ITS-2 \@ox1 duoc nhan
lén king phin tng PCR i cac ¢p mdi dic hiéu.
Hinh 2 gbi thiéu sin prim cia phin tng PCRdugc
kiém tra trén thch agarose 0,8%ua mbt miu san
thu trén d& Yén Bai: vung giao gen ITS-2 @ dai
550 bp (m c phin 5,8S va 28Si@ nmdi bam vao)
va gencox1c6do dai 423 bp.

San phim PCR @a cac gen ITS-2 vaox1dugc
tinh sach va gii trinh tr tryc tiép. Vung giao gen
ITS-2 tr cac miu san c4do dai khac nhau: 361 bp
haic 362 bp, chénketh nhau Bi mot nucleotide (T)
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& vi tri 327 (Bing 3). Trinh & nucleotide aa ITS-2
cia cac mu san la gandh trén déy Viét Namduoc
so sanh i ITS-2 cia cac ru ¢ Indonesia dic
trung cho loai F. gigantica thuin), Nht Ban,
Belgium, Australia ¢ac trung cho loaiF. hepatica
thuan) va mot sd mau thu thip & Viét Namé cac it
cha khéc. Biy vi tri bién déi cua nucleotideta dugc
xacdinh trén trinh ¢ cia gen ITS-2 (Bng 3), trong
d6 tai vi tri 327, hai ru thu tr dé (FspYB1 va
FspYB1-2) c6 nucleotide T, haiam khac ¢ing tr dé
(FBKD va FgNBD) khong c6 nucleotide nay.
Nghién ¢ru giamdinh phan & loai san la gan
I6n Fasciolaspp. gay Bnh ¢ déda sr dung 2 chi
thi di truyén 14 ITS-2 (théc ¢ gen nhan) v&oxl
(thuoc he gen ty tit). Gen ITS-2da duoc sr dung
nhiéu trong véc dinh loai vadic biét dbi voi loai
san la gandn (Agatsumaet al., 2000; Leet al.,
2008; Itagakiet al., 2009). & khac nhau gia $
lwong aia cac &p nucleotide ga gen ITS-2 la @t
dic diém dé phan bét giira hai loaiF. giganticava
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F. hepatica Sy thiéu hut 1 cip nucleotided vi tri
s6 327 @a ITS-2 lam chodng $ cip nucleotide
con 361, cho phép xatinh gen ITS-2d6 < thuoc
vé nhémF. giganticava $ cip nucleotide la 362
thi gen ITS-2 théc nhémF. hepatica Sr bién dbi
cua cac nucleotide tibng gip ¢ 7 Vi tri: 207, 218,
231, 270, 327, 334ua chbi gen ITS-2da xuit
hién trong cac riu sano Viét Nam khong niing
mau san ky sinhy dé ma cond cac loai vt cha
khac 1a bo trong khidd ¢ nhitng v tri nay céc
nucleotide khong thagdi & loai F. giganticavaF.
hepaticathuin (Bang 2). Két qua nghién ¢u nay
ciing trung lyp voi két qua khi giamdinh gen aa
cac miu sano vingboéng vaDong Nam A: Trung
Qudc (Huanget al.,2004), Han Qéc (Agatsumaet
al., 2000), V&t Nam (Leet al., 2008; Itagakiet al.,
2009; Nguyeret al, 2009),d6 ding & nhing king
chiing dé khang dinh khi ning hinh thanh 6t s5
dang di truyn (genotype) i trong quin thé san la
gan bn tai Viét Nam va tié gisi.

Bang 3. So sanh céc nucleotide & céc vi trf bién dbi ctia viing giao gen ITS-2 clia cAc mAu san 14 gan 16n & cac ving dia ly

va vat cha khac nhau.

va Vi tri bi én ddi Bénh gi& pha
Ky hi éu Ngu én géc CI?EI a b c d e f g Cosédirliéu Ioz? gia phan
Fg(IndoT) Indonesia Bo c T ¢ 1T T - A AB010977 F. giantica
FCCB Cao Bang Bo c T ¢ 1T T - A Nghién ctu nay F. giantica
FBKD Bé&c Kan Dé c ¢c ¢c 1 T - A Nghién ctu nay F. giantica -like*
FgQNaB Quang Nam Bo c ¢c ¢c 1 T - A Nghién ctu nay F. giantica -like*
FgHaTiB Ha Tinh Bo c ¢c ¢c 1 T - A Nghién ctu nay F. giantica -like*
FgNBD Ninh Binh Dé c ¢c ¢c 1 T - A Nghién ctu nay F. giantica -like*
FspBDB Binh Binh Bo c ¢c Cc T T - A EU260057
FspYB1 Yén Bai Dé T T T T T T G Nghiéncu nay F. hepatica-like*
FspYB1-2 Yén Bai Dé C T € T T T G Nghiénctunay F. hepatica-like*
FspT Nghé An Bo C T T C C T G Nghiénctunay F. hepatica-like*
FspHokai-JB Nhat Ban Bo T T T C€C C T G AB207150 F. hepatica
Fh-Be Belgium Bo T T T C C T G Nghiénctunay F. hepatica
Fh-AUS Australia Bo T T T C€C C T G Leetal, 2008 F. hepatica

Ghi chi: Vi tri c6 bién dbi trong ITS-2: a) 207; b: 218; c: 231; d: 270; e: 276: f: 327; g: 334; F. giantica -like*:

dang trung

gian giéng F. gigantica; F. hepatica -like*: dang trung gian giéng F. hepatica.

Méi quan h¢ vé loai trén co' s phan tich phé h¢
sir dung gen ty the

Trén o s thanh phn chibi gencoxl, méi gquan
hé vé loai dya trén phan tich phhé cia cac mMu san
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la gan @a Viét Nam va cac @u oia cac méc chau
A da dugc xay drng. Két qua cho thiy, tit ca cac
mau trong nghién €u nay déu thuwc nhém F.
gigantica (Hinh 3). Nhr vay, cac niu san la gan
phan ip & dé mang tinh ¢h di truyén he gen ty tié
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(cox]) theo dong ma thusc vé loai F. gigantica
trong khidé phan tich viing gen ITS-2 chdighmau
san la gan phamp tr dé ui Yén Bai cO tinh di
truyén h& gen nhan theo dongbkthusc Vé loai F.
hepatica Pay la nét dang trung gian, & qua cia lai
khac loai gitaF. hepaticavaF. giganticava lai chéo
nguoc dugc nhu nghién éu khing dinh trén céac
mau cia quin thé san 14 gany Han Quc, Trung
Quic, Nhit Ban va Vit Nam (Agatsumaet al.,
2000; Huanget al, 2004; Leet al., 2008; Itagakiet
al., 2009). Két qua nghién &u aia ching tbi ting
khing dinh tinh lai khac loai i@ Fasciola va dic

tinh lai nayduoc phat hén dau tién trén dé @ Viét
Nam.

Dang di truyn msi ndy aia san la gansh phat
hién & cac \it chi khac nhau, c6 ndii kha nang bén
doi gen nhan theo dongdba F. hepaticava re gen
ty thé thudc dong e 1 F. giganticass dugc bao tn
va the hién dic tinh gay Bnh. Tuy nhién nting bién
dbi vé gen trong gin thé san l& ‘gandin ¢ nguoi va
dong vat tai Viét Nam én phai tlep tuc dugc nghién
ciu thémdé dua ra nting kKt luan xac dang &
nguy&n nhan bungdrbénh nayo trén ngroi hién nay
va nhing k& haach phong chng higu qua.

— FCBBcoxl*

Fsp(Kr5)cox1-KR
Fsp(Kr2)cox1-KR
FspPYcox1
FspNcox1
FspXcox1
Fsp(Ko2)cox1JP

FspYBlcoxl*
FgHaTicox1
FgQNacox1

| FspB3cox1

FspQBcox1

Fsp(Krd)cox1-KR
FspCBlcox1
FspCB2cox1

F. gigantica

FspNAcox1
FspTHcox1
FspNBcox1

— FspMcox1
FspT4cox1
FBKD- coxl*
Fg(IndoT)INDcox1
FspBDcox1
Fg(InA)INDcox1
Fg-INDcox1

FspLS1lcox1
FgBKDcox1 *
FgGXB10-CNcox1

— Fh-AUScox1

F. hepantica

0.005

L Fh-URcoxl

Hinh 3. Méi quan hé vé loai trén co s& phan tich pha hé clia cac mau san la gan Ién (Fasciola spp.) phan lap tai cac ving
dia ly khac nhau & Viét Nam va thé gi¢i dwa vao dir liéu gen cox1. DAu ngéi sao la cac mau phan lap tir dé & Viét Nam.
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IDENTIFICATION OF FASCIOLA SPP.ISOLATED IN GOATS IN VIETNAM USING
MOLECULAR MARKERS

Nguyen Thi Giang Thanh, Trieu Nguyen Trung? Le Thanh Hoa""
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SUMMARY

Fasciola hepaticaand Fasciola gigantica(Fasciolidae) are the two species which causedigssis in
ruminants and humans. The ruminant animals: budfloattle, goats, sheep are highly susceptitfi@soiola
spp. maintaining a reservoir and playing the role ahsmission to humans. In recent years in Vietnam, t
prevalence of fascioliasis in animals is very hagtd numer of human cases infected with the livkeflare
dramatically increased. Genetic markers of mitochiath cox1 (cytochrome c oxidase subunit 1) and nuclear
ITS-2 (internal transcribed spacer 2) have beeniobtl and sequenced from the liverflukes colledteth
goats in order to evaluate the genetic variatiothFasciola population in different hosts. The sequences
obtained were comparatively analyzed with thoseridkom GenBank revealed that major portiofra$ciola
spp from goats were identified as “puréasciola gigantica;but some of them were intermediate forms as
hybrids betweelfr. hepatica(male) xF. gigantica(female). All of these forms coexist in the flugepulation
in Vietnam. The interspecific hybridization and katcosing (introgression) detected in the fluke ylagon in
goats makes their molecular genetics more complicathis is the first time to confirm the hybridrfo of
Fasciolaand their genetic variation in goat in Vietnam avatidwide.

Keywords Fasciola hepatica, Fasciola gigantica, intersdecihybridization, introgression mitochondrial
genome, liverfluke
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