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GIAM PINH LOAI SAN LA PHOI PARAGONIMUS HETEROTREMUS
CHEN ET HSIA, 1964 G VIET NAM BANG PHUONG PHAP SINH HOC PHAN TU

LE THANH HOA, NGUYEN BICH NGA
Vién Cong nghé sinh hoc
NGUYEN VAN PE, LE PINH CONG

Vién Sot rét, Ky sinh triung va Con triung trung uong

Hién nay, trén th€ gidi c6 khoang 50 loai
sén 14 phoi di dugc x4c dinh thudc giong
Paragonimus Braun, 1899 (tén dong nghia:
Paragonimus Chen, 1963) va giéng c6 quan hé
ho hang vé6i Paragonimus la Euparagonimus
Chen, 1962. Céc loai san 14 phéi c6 su phan bo
kha rong, gdm chau A (bao gom & phia Dong, tir
Pakistan dén Dong Nam nudc Nga, & phia Nam,
tr Xri Lanka dén Indonéxia va Papua Niu
Ghingé), chau My (bao gém Canada & phia Bic,
Brazin va Péru & Nam MY) va toan bo chau Phi
[3].

Nhitng trudng hop ngudi bi nhiém san 1a
phéi thuoc giong Paragonimus dugc xac nhan
tai Viet Nam vao nam 1993 & Sin H6 (Lai Chau)
va nguyén nhan giy bénh 1a Paragonimus
heterotremus [4, 6]. Mac du P. heterotremus
duoc coi 1a nguyén nhan gay bénh sin 14 phéi
(paragonimiasis) ¢ Viét Nam, nhung viéc xac
dinh chi dua vao hinh thai hoc va dac tinh gay
bénh trén dong vat thi nghiém 1a chinh. Van dé
dat ra 1a lieu loai Paragonimus sp. dugc xac
dinh bang hinh thdi hoc néi trén c6 phai la P.
heterotremus hay khong? Vi vay, viéc gidm
dinh chinh xdc dé c6 két luan cudi cing vé loai
ndy la can thiét dé chinh thic cong b6 néu thuc
su ¢6 it nht su ton tai cua P. heterotremus &
Viét Nam. Cac két qua giam dinh nay s€ tao co
s6 khoa hoc ti€p theo cho viéc gidm dinh nhiing
loai Paragonimus khac (n€u cd) va cac ching
khac nhau cta P. heterotremus.

Cac phuong phap phéan loai gidm dinh sinh
vat dua trén chi thi phan tt ADN da duoc phat

PANG TAT THE

Vién Sinh thdi va Tai nguyén sinh vdt

trién va tng dung rong rii, v6i nguyén ly dua
vao cdc dac diém thay déi kiéu gien & mic do
phan tir thay cho phan biét thay déi hinh théi
(kiéu hinh) [2, 7]. Do tin cay clia phuong phép
phan tr rit cao, ngay ca khi chua c6 bién déi
kiéu hinh, cdn rat it miu vat, va hoan toan
khong phu thudc vao céc giai doan phét trién cé
thé ctia sinh vat. Do vay, viéc gidm dinh phan tir
rat phit hgp va dugc ting dung dé phan biét cdc
loai ky sinh trang, vi diac diém hinh thdi cua
chiing kh6 nhan biét hon dong vat bac cao [5].
Hién nay, toan bo chudi ADN clia hé gien ty thé
(mitochondrial DNA - mtDNA) cua nhiéu loai
sén det, trong d6 c6 sin 14 phéi (lodi P.
westermani, Ngan hang Gen: AF219379) da
dugc xdc dinh, ciing nhu ¢6 nhiéu chubi
nucleotit cua nhiéu loai Paragonimus khac, tao
diéu kién thuan lgi cho gidm dinh phan tu [1, 2].
Trong nghién ctu nay, ching toi da st dung
phuong phdp gidm dinh loai c¢6 do tin cay cao
nhat hién nay trén co so trinh tu gien ty thé va
chinh thiic xdc nhan it nhit c6 mot loai la
Paragonimus heterotremus Chen et Hsia, 1964,
ton tai va gay bénh & Viét nam, khang dinh viéc
cong bo truéc day vé loai nay cua Kino va cs

[4].
I. PHUONG PHAP NGHIEN CUU

1. Mau vat san 14 phdi

M4iu vat sén 14 phéi trudng thanh dugc thu
nhan tur hai tinh Lai Chau (ky hiéu PLCVN) va
Son La (PSLVN). Pay 1a loai ma qua kiém tra
bang phuong phép hinh thai hoc duoc cong b 1a

39



Paragonimus heterotremus [4]. Cac mau vat déu
dugc bao quan trong con 70°, cét gitt ¢ nhiét do
-20°C, cho dén khi str dung.

2. Chon chuoi gien dé so sanh

Cho dén nay, ngoai toan b hé gien ty thé
(mtDNA) cta Paragonimus westermani (Ngan
hang Gen, AF219379), cdc chudi nucleotit khéc
cta nhi€u loai Paragonimus khac nhau déu la
cua gien cytochrome oxidase 1 (coxI) va ching
dugc thu nhan bang phan Gng nhan ban gien
PCR (polymerase chain reaction). Ching toi
chon gien cox/ vi gien nay c6 do bao ton rat cao
trong hé gien ty thé [7] dé Iam s& liéu so sénh
trong gidm dinh loai Paragonimus sp. cua Viét
nam.

3. Tach chiét ADN tong s6

ADN t6ng s6 duogc tach chiét bing bo hod
chat DNeasy Tissue Kit (QIAGEN Inc.) theo
quy trinh cua nha san xuat. Mo ta riat gon nhu
sau: mau vat bao quan trong con 70° dugc 14y ra
va cho con bay hoi hét, sau d6 rlta nhiéu lan
trong PBS. Mau vat dugc nghién ky va xu 1y véi
cac dung moi cta Kit, roi hap phu 1én mang va
ly chiét ADN theo quy trinh tich chiét. Ham
lugng ADN str dung cho mdi phan ting PCR (50
microlit) 1a khoang 150 nanogam.

4. Moi (primer) va tién hanh phan ing PCR

Cap moi duoc thiét k& dé dung trong nhan
ban ADN dich bing phan tng PCR dua trén co
s& cdc trinh tu bao ton cla gien coxI. Moi xuoi
JB3F: 5° TTTTTTGGGCATCCTGAGGTTT
AT3’ va moi nguge JB4.5R: 5TAAAGAAAGA
ACATAATGAAAATG3'. ADN dich da duoc
nhan ban bang PCR tiéu chuén véi bo hod chat
PCR Master Mix Kit (Promega). Chu trinh nhiét
ctia PCR trén may Perkin-Elmer (Perkin-Elmer
Inc., My) gbém cac budc nhu sau: 94°C - 5 phit,

35 chu ky tiép theo: 94°C - 1 phut, 52°C - 1 phut
va 72°C - 1 phdt, chu ky cu6i kéo dai 10 phit &
72°C.
5. Giai trinh trinh tu va xir ly so liéu

Sén pham PCR duoc tinh ché biang bo hod
chat QIAquick PCR Purification Kit (QIAGEN
Inc.) va duogc giai trinh tu truc ti€p hoac dong
hoa vao vecto pCR2.1 cta bo hoa chat TA-
cloning Kit (Invitrogen Inc.) va chon loc khuén
lac theo phuong phéap khang sinh va chi thi mau.
Téch chi€t ADN cua plasmit ¢6 chita PCR dugc
thuc hién véi bo hoa chat QIAprep Spin Plasmid
Extraction Kit (QIAGEN Inc.). Chudéi ADN
duoc giai trinh tu trén may dong ABI 377
PRISM (Perkin- Elmer) va thuc hién véi nhiéu
plasmit tai t6 hop nhidm thu duoc két qua chinh
xdc. Cic trinh tu tuong tUng v6i doan ADN
nghién ctu tr mot s6 quin thé thuoc giong
Paragonimus da duoc cong bo [2] va dang ky
tai Ngan hang Gien, dugc st dung dé so sinh
doi chi€u. Sip xép, doi chiéu trinh tu tuong ting
cua timg doan gien bang hé chuong trinh mdy
tinh AsemblyLIGN 1.9 va MacVector 6.5.3
(Oxford Molecular Inc.). Trinh tu axit amin
dugc dich ma theo bang ma di truyén mt-DNA
sO 21 cula san det (platyhelminth mitochondrial
code) giGi thiéu trong Ngan hang Gen. Pha hé so
bo duoc x{r Iy bang chuong trinh phu trong hé
MacVector 6.5.3.

6. Pia diém tién hanh giam dinh

Cong viéc giam dinh phan tr va giai trinh tu
duoc ti€n hanh tai phong thi nghiém Ky sinh
truing hoc phan tir thuéc Vién nghién ctu Y hoc
Queensland, f)xtraylia.

IL. KET QUA VA THAO LUAN

1. Doi chiéu phan tir va so sanh phan doan
gien cox1

A.
* 20 * 40 * 60 * 80 *

Phet China : TTTAATTTTGCCTGGATTTGGTGITGTGAGACATATCTGCATGACTTTGACTAATAAAGATTCTTTGTTCGGTTATTATGGCTTGGTTTTTCGCC @ 94
Phet Thai e e 94
POV N L T 94
POV N T T: 94
PLOVNL T T: 94
PLCV N 1 T .. Covnree © 94
PLCVINA T : 94
Pbangkok_ H: .CG..CA .C.G....G....... T G T GCo... Tt G....G.C.T: 94
P_harinasu : ...G....A.G....... AL A.T..... T GC....T..... C.... G....G.C.T: 94
P_sianensi @ ...G.......... T .... GA ... ... T .Too oot G....T...... C...T........... G.A.G....G: 94
Pi | oktsuen @ ......... ALA L. GA ... .. T .T...... CA ... . ... G....T........... A ... G....T: 94
Pmacrorchi @ ............ A.G...oiii T.T..... G.A....... C.C....... P T.A ... © 94
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PMexEcuado :
Pohirai Kin :
Pohi rai Tan :

Phet Chi na
Phet Thai
PSLVNL
PSLVN2
PLCVNL
PLCVN3 :
PLCVN4 :
Pbangkok_H :
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P_sianensi :
Pi | okt suen :
Pmacrorchi
PMexEcuado :
Pohirai Kin :
Pohi rai Tan :

Phet Chi na
Phet Thai
PSLVNL
PSLVN2
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PLCVN3
PLCVN4 :
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P_si anensi :
Pi | okt suen :
Pmacrorchi
PMexEcuado :
Pohirai Kin :
Pohi rai Tan :

Phet Chi na
Phet Thai
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PSLVN2
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PLCVN3
PLCVN4 :
Pbangkok_H :
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P_sianensi :
Pi | okt suen :
Pmacrorchi
PMexEcuado :
Pohirai Kin :
Pohi rai Tan :

B.

Phet Chi na
Phet Thai
PSLVN1L
PSLVN2
PLCVNL
PLCVN3
PLCVN4
Pbangkok

LG C....... G....T........ T . .Too T T G.A....... G:
......... AA.......GA............T..T......CA .............G....T...........A....G. T:
......... AA.......GA............T..T......CA .............G. T..C.......A....G. T
100 * 120 * 140 * 160 * 180
ATGGGGGECTATTGTGI GT TTGGGGAGGGT TGT TTGAGCGCACCATATGT TTATGGT TGGT TTAGATGTCAAGACTGCTGTTTTTTTTAGITCTG
.................................................................... T
............................................ Co T
............................................ o
............................................ o
............................................ o
..... A.G.... T........T..T.....G.G.T..T....................G. T....C.G.G.......A.
........ G T TG G T T GGG AL
..... A ... AT GG T G T G
........ G........ A T.....C.G.C.............cvv .G T ALLALLLLLCLALL
.............. T............G....G....T..................CT.....T....................C...
........... C.A....A A .............,A. T ...................G. T.......C.............G
........ G.........A.T.....C.G.C.................... . G T.......A.A....C..A
........ G........AA.T.....C.G.C................. .o G T.......A.A....C.A
* 200 * 220 * 240 * 260 * 280

* 300 * 320 * 340 * 360 *

* 20 * 40 * 60 *
LI LPGFGVVSHI CMITLTNNDSLFGYYG.VFAMGAI VCL GSVWWAHHVFMVGLDVKTAVFFSSVTGVI G PT -

P_harinasu
P_si anensi
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P_macrorchi:
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P_ohirai2
P_sado

Phet Chi na
Phet Thai
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129
129

129
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188
188
188
188
188
188
188
188
188
188
188
188
188

282
282
282
282
282
282
282
282
282
282
282
282
282
282
282

376
376
376
376
376
376
376
376
376
376
376
376
376
376
376
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PLCVNA
P_bangkok
P_harinasu :
P_si anensi s:
P_i | okt suen:
P_macrorchi:
P_mexi canus:
P ohirail
P_ohirai2
P_sadoensi s:

......................... © 129
......................... : 129
......................... : 129
......................... : 129
......................... : 129
........ Voo oo 2129
......................... : 129
......................... : 129
......................... : 129
......................... : 129
......................... : 129
......................... © 129

Hinh 1. So sanh trinh tu nucleotit (A) va axit amin (B) cua doan gien cox/ ciia mot s6 chung
Paragonimus sp. cia Viét Nam véi cac chliing P. heterotremus ctia Trung Quoc va Thai Lan,
cling nhu cua cic loai khac nhau trén thé giéi

Ghi chi: dau (.): biéu thi giéng véi trinh tu P. heterotremus cta Trung Qudc; sai khac vé nucleotit hodc axit
amin duogc thé hién bing céc chit cdi ky hiéu cua ching. PhetChina va PhetThai: Paragonimus heterotremus
Chen et Hsia, 1964 (ching Trung Quéc va chung Thai Lan); PSLVN: Paragonimus sp. Viét Nam (chung Son
La); PLCVN: Paragonimus sp. Viét Nam (chung Lai Chau); P_bangkok: P. bangkokensis Miyazaki and
Vajrasthira, 1967; P_harinasu: P. harinasutai Miyazaki and Vajrasthira, 1968; P_siamensis: P. siamensis
Miyazaki and Wykoff, 1965; P_iloktsuen: P. iloktsuenensis Chen, 1940; P_macrorchi: P. macrorchis Chen,
1962; P_mexicanus: P. mexicanus Miyazaki and Ishii, 1968; P_sadoensis: P. sadoensis Miyazaki,

Kawashima, Hamajima and Otsuru, 1968.

Hinh 1A cho thdy trinh tu nucleotit cua doan
gien coxI cua Paragonimus heterotremus cua
Trung Quoc va Thdi Lan 1a hoan toan giong
nhau. Cic ching Paragonimus sp. cua Viét
Nam thu nhan tai Son La (ky hiéu PSLVNI1 va
PSLVN2) chi sai khac 4 nucleotit va cac ching
thu nhan tai Lai Chau (ky hiéu PLCVNI,
PLCVN3, PLCVN4) chi sai khac 3-4 nucleotit,
cho muc do tuong dong 1a 99,0-99,2%. Sai khac
gitta cac chung Paragonimus sp. cia Viét Nam
vGi trinh tu cua cédc loai khéc, vi du véi loai P.
ohirai 1a 55/376, do vay mic do tuong dong la
rat thap (85.4%); hoac véi loai P. siamensis 1a
62/376, ty 1é twong dong chi dat 83,5%.

Trinh tu axit amin & tit ca cac chung cua P.
heterotremus cta Viét Nam, Trung Qudc va
Thai Lan la hoan toan giong nhau. Thanh phan
axit amin cta cac loai khéc ciling khong thay déi
16n, trir loai P. siamensis (5/129, dat 3,9%),
chiing t6 su thay déi vé nucleotit khong hoac
lam thay déi rat it axit amin trong thanh phan
ctia doan gien cox/ nghién ctu (hinh 1B).

2. So bo xem xét quan hé loai cua P.
heterotremus cua Viét Nam
Hinh 2 biéu thi so bo pha hé va phan nhém
cia cdc loai va cdac chung trong gidng
Paragonimus. C4c loai chon loc dé phan tich
pha hé bao gém nhiing loai & chau A va nhiéu
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loai & céc chau khdc nham dam béo tinh khach
quan cta su phan tich. N6i chung, cic ching
cung 1 loai déu dugc phan nhém cung nhau, vi
du loai P. myiazaki cia Nhat Ban hay loai P.
skriabini. Tat ca cac chung trong loai
Paragonimus sp. ctia Viét Nam va Paragonimus
heterotremus cua Trung Qudc va Thai Lan déu
niam chung trong mot nhém, trong nhanh pha hé
khac v6i moi loai khac (hinh 2).

Ty 1é twong dong vé nucleotit ciing nhu axit
amin c6 thé coi 1a tuyét doi clia cdc chling trong
loai Paragonimus sp. cia Viét Nam (trén 99%)
va phan nhém hoan toan cung v6i Paragonimus
heterotremus cua Trung quoc va Thdi lan, cho
phép ching ta két luan loai Paragonimus sp. ciia
Viét Nam (chung Lai Chau va Son La) la
Paragonimus heterotremus qua so sanh phan
tich trinh tu va sap xép pha he.

1. KET LUAN

1. Gidm dinh sinh hoc phan tir chinh thitc
cho thay cdc miu san 14 phdi Paragonimus sp.
ctia Viét Nam (chung Lai Chau va Son La) la
Paragonimus heterotremus Chen et Hsia, 1964.

2. Paragonimus heterotremus cta Viét Nam
c6 mic do tuong dong phan ti rit cao véi P.
heterotremus cua Trung Qudéc va Thai Lan (trén
99,0% vé nucleotit va 100% vé axit amin).
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loai khac nhau trén th€ gidi. Paragonimus sp. cua Viét Nam duoc liét ké vao cung nhom
VGi P. heterotremus clia Trung Qudc va Thai Lan
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3. So bo phan dinh pha hé cho thdy P.

heterotremus cua Viét Nam la hoan toan cung
nhém véGi P. heterotremus cia Trung Qudc va

Thai

Lan, nhung khic xa véi cic loai

Paragonimus khac.
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MOLECULAR IDENTIFICATION OF PARAGONIMUS HETEROTREMUS
CHEN ET HSIA, 1964 IN VIETNAM

LE THANH HOA, NGUYEN BICH NGA,
NGUYEN VAN DE, LE DINH CONG, PANG TAT THE

SUMMARY

A region of 376 nucleotides of the mitochondrial-encoded cox/ gene from 6 samples of Paragonimus sp.
collected in the Laichau and Sonla provinces was amplified by polymerase chain reaction (PCR) and
comparatively aligned with the known corresponding sequences of Paragonimus heterotremus (geographical
origin of China and Thailand) and representative species of the Paragonimus genus (GenBank and published
data). Molecular-based analysis revealed that Paragonimus sp. of Vietnam is Paragonimus heterotremus Chen
et Hsia, 1964, showing high nucleotide similarity to that of China and Thailand strains (over 99%).
Phylogenetic analysis uniquely groups the Paragonimus sp. of Vietnam with the Paragonimus heterotremus
of China and Thailand.
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