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XAC BINH GENOTYPE VA PHAN TiCH PHA HE DI TRUYEN CUA VIRUS
VIEM GAN E BANG LUU HANH TREN LGN TAI BAC GIANG VA NGHE AN
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TOM TAT
Virus viém gan E (HEV) phén b trén toan cau, gdy bénh viém gan truyén lay nguy hiém giita nguoi va
dong vat. Muc tiéu cuia nghién ciru nay la nang cao sy hiéu biét cua nguoi dan vé HEV, dic biét 1a nhiing
ngudi chin nudi va nhimg nguoi lam viée giét mo lon, boi day 1a nhimg ddi tuong c6 nguy co bi nhiém HEV
cao. Tong s 252 mau phan lon di duoc thu thap trong thdi gian tir thang 11 dén thang 12 nam 2019 tai 4
xa thudc 2 tinh Nghé An va Bic Giang dé 1am vat lidu cho nghién ctru nay. Két qua nghién ctru cho thay ty
1¢ Ivu hanh HEV trén dan lgn & tinh Nghé An 14 3,85% va ¢ tinh Bac Giang 1a 0,82%. Két qua nghién ctru
ciing cung cap mdt cai nhin tong quét vé con duong truyén lay cua HEV giita cac loai dong vat ciing nhu con
dudng truyén lay ciia HEV giita cac qubc gia. Két qua phan tich pha hé di truyén cho thdy HEV dang luu
hanh tai hai tinh n6i trén thudc subgenotype 3a (1a genotype gy bénh truyén lay gitra nguoi va dong vat).
Viée diéu tra, nghlen cltu cac con duong truyén lay cuia HEV ciing nhu théi quen, tap quan sinh song cua

nguoi dan tai mot s6 ving néng thon, mién nai con gap nhidu kho khian 1a hét stc can thiét. Xéac dinh dwoc
con duong truyén 1ay chinh 13 co s d& ra bién phap phong chdng su 1y nhiém va phat tan HEV.

Tir khéa: Virus viém gan E, bénh truyén lay gitra dong vat va nguoi, sy luu hanh.
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SUMMARY

Hepatitis E virus (HEV) causes a dangerous zoonotic hepatitis and distributes in the worldwide.
The main objectives of this study aimed at improving the understanding and awareness on HEV for
the people, especially the pig farmers and the people who work in the pig slaughterhouse, because
they are the high-risk people groups with HEV infection. A total of 252 pig fecal samples were collected
from November to December 2019, in 4 villages in Nghe An and Bac Giang provinces as the materials
for this study. The studied result showed that the prevalence of HEV in pigs in Nghe An province was
3.85% and in Bac Giang province was 0.82%. The results of the study also provided an overview of
the HEV transmission pathway among the animal species as well as among the countries. The result
of analyzing phylogenetic showed that HEV circulating in two provinces belonged to sub-genotype 3a,
which caused zoonotic hepatitis. The investigation on the ways of HEV transmission, as well as the
habits and living customs of the people in some underdeveloped mountainous and rural areas would
help to develop the preventive measures and to control the spread of HEV.
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I. PAT VAN PE

Viém gan E 1d mot bénh truyén nhiém nguy hiém,
do virus thudc loai Orthohepevirus, ho Hepeviridae
gy nén [10]. Virus viém gan E (HEV) 1a ARN virus
khong c6 mang bao boc. B gen cua HEV dai 7,2kb
bao gdm 3 khung doc md: ORF1 ma hoa cho cac
protein phi cau triic, ORF2 mi héa cho 16p vo capsid
cua virus, va ORF3 ma héa cac photpho-protein
thudng quy [11]. Bénh viém gan E 13 bénh truyén lay
gilta nguoi va dong vat. Bénh da dugc bao cdo tai mot
s6 nudc chau Phi, chdu My La Tinh va chdu A trong
do co Viét Nam [1, 11] (https://www.who.int/news-
room/fact-sheets/detail/hepatitis-e). Hang nam trén
thé gi6i c6 khoang 20 triéu ca mac bénh, trong d6 chau
A ¢6 s6 ca bénh cao nhit (chiém 60,6% téng s6 ca
bénh), dong thoi s6 ca chét do nhiém HEV ciia bénh
nhan chiu A chiém 64,7% tong s6 bénh nhan chét do
nhidém HEV trén toan thé gi6i [8]. Cho dén nay virus
viém gan E (HEV) dugc biét dén co it nhit 8 genotype
dang Iuu hanh trén nguoi va dong vat [7, 12]. Trong
d6 HEV genotype 1-4, va 7 giy bénh truyén lay giita
ngudi va dong vat. HEV genotype 3, 4 va 7 truyén
lay chu yéu thong qua viéc con nguoi tiéu thy cac san
phém thit, stra hodc nudc uéng ¢ chira mam bénh
khéng dugc ndu chin [9, 12]. M6t s6 nghién ctru tai
cac nude chau A, chau Au va My cho thy lon 1a loai
vat chinh truyén ldy HEV genotype 3 va 4 cho con
nguoi [9, 11, 13]. Tai Viét Nam, ca bénh HEV trén
ngudi dau tién duge ghi nhan vao nam 1994 trén luu
vuc song Hau giap ranh bién gidi Campuchia [2]. Mot
nghién ciru gan day ctia ching i trén mau phén lon
thu thép tr 10 md tai Viét Nam cho théy HEV dang luu
hanh trén lgn vdi ty 1€ 6,8% [6]. Mac du bénh viém
gan E 13 bénh truyén lay gitta ngudi va dong vét nguy
hiém, tuy nhién hiéu biét vé HEV tai Viét Nam van
con nhiéu han ché. Trong nghién ciru nay ching toi

danh gia sy luu hanh cia HEV trén cac mau phan lon
thu thép tai cac hd chan nuo6i nhé va vira thudc dia ban
2 tinh Bic Giang va Nghé An. Phén tich danh gia pha
hé di truyén va xéc dinh genotype ctia cac ching HEV
dang luu hanh trong dan lon tai dia ban hai tinh. Phan
tich sy truyén lay HEV gitta cac loi va gitta cac quoc
gia c6 bénh HEV dang luu hanh trén thé gioi.

II. PHUONG PHAP NGHIEN CUU
2.1. Pia diém liy miu

Mau phan lgn duoc thu thap tai cac trai lon chin
nudi theo phuong thirc truyén théng voi quy mé nho
hodc vira. Mau dugc thu thép tai 60 ho chan nubi tai
2 xa Hiép Hoa, Viét Yén tinh Bic Giang va 60 ho
chan nudi thude 2 xa D6 Luong, Thanh Chuong tinh
Nghé An. Téng sb 252 mau phan lgn di duoc thu
thap trong thoi gian tir thang 11 dén thang 12 nim
2019. Trong d6 122 mau phan lgn dugc thu thap tai
Bic Giang va 130 mau duoc thu thap tai Nghé An.
S6 lwong mau phan thu thap tai mdi trai chin nudi
dao dong tur 1 dén 5 mau, tuy thudc vao téng s6 lon
¢6 mat trong trai tai thoi diém thu thap.

2.2. Tach chiét ARN va xét nghiém sinh hoc phan
tir HEV bang phan timg realtime-PCR

Mau phan lon dugce xir Iy thanh huyén dich theo
ty 1& 20% trong PBS, huyén dich dugc ly tim 5.000
vong/phiit trong 5 phut dé loai bo can ban va thu
phan nudc ndi. Sau d6 140 ul dung dich nude ndi
duoc su dung dé tach chiét ARN cua HEV, st dung
kit tach chiét QIAamp viral RNA (Qiagen). Quy
trinh tich chiét ARN tuan theo huéng dan ctia nha
san xuét. Kit Invitrogen superscript III qRT-PCR
duoc st dung dé thuc hién phan Gng realtime-PCR.
Master mix bao gém 5ul mau tich chiét ARN,
10pM mbi xudi, 10uM mdi nguoc, 5pM probe:

Mbi xuéi (F): 5°-GGTGGTTTCTGGGGTGAC-3’
Mbi nguoc (R): 5’-AGGGGTTGGTTGGATGAA-3’
Probe: 5’-FAM-TGATTCTCAGCCCTTCGC-BHQ-3"[4]

Chu trinh nhiét cta phan ung realtime-PCR:
50°C/15 phut, 95°C/2 phat, 45x (95°C/10 gidy,
60°C/60 gidy), 25°C/5 phut. Mau duong tinh khi cho
két qua gia tri Ct (cycle threshold) < 39, mau 4m tinh
khong cho gia tri Ct, miu nghi ngo khi 39 < Ct <45,

2.3. Phéan &rng Nested PCR
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Phan tmg Nested PCR dugc sir dung dé khuéch
dai 348bp nucleotide DNA ma hdéa cho HEV
ORF2. San pham PCR tir phan tmg Nested PCR
dugc dung cho viéc giai trinh tuy gen cua HEV.
Pau tién kit Qiagen One-step RT-PCR duoc ding
dé thyc hién phan ung RT-PCR, st dung cap moi:
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Moi xudi HEV-F1: 5’-AATTATGCYCAGTAYCGRGTTG-3’
Mdi nguge HEV-R1: 5°-CCCTTRTCY TGCTGMGCATTCTC-3[9]

Chu trinh nhi¢t cta phan ung: 50°C/30
phut, 95°C/15 phut, 40x (95°C/30 gidy,
55°C/30 giay, 72°C/1 phat). Ké tiép, phan tng

Nested PCR dugc thuc hién, st dung master
mix tur kit TaKaRa Extaq (Takara Bio Inc.,
Japan), cip moi:

Mbi xudi HEV-F2: 5>-GTWATGCTYTGCATWCATGGCT-3’
Mdi ngugc HEV-R2: 5°-AGCCGACGAAATCAATTCTGTC-3" [9]

Va 5ul san pham PCR tir phan (mg RT-PCR
lam méu dé khuéch dai 348bp HEV ORF2. Chu
trinh nhi¢t cua phan ung Nested PCR: 95°C/2
phut, 35x (95°C/30 gidy, 55°C/30 giay va 72°C/30
gidy), 72°C/5 phut. San pham PCR tir phan tng
Nested PCR duogc dién di trén agarose 1,5%; san
pham 348bp duoc cat khoi gel dién di va dugc tinh
sach bang kit Qiagen Gel purification phuc vu cho
viéc giai trinh ty.

2.4. Gidi trinh tw DNA nucleotide

San pham PCR tinh sach thu dugc tir phan ting
Nested PCR duogc st dung dé gidi trinh tu DNA
cua 348bp HEV ORF2 st dung kit ABI Prism
Big Dye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosciences, Foster City, CA, USA), st
dung moi xudi HEV-F2 va mdi ngugc HEV-R2.
Phan ung giai trinh tu dugc doc va phan tich
bang may giai trinh ty 3500 Genetic Analyzer
(Life Technologies, Carlsbad, CA, USA). Phan
tich két qua giai trinh ty dugc thuc hién b?mg
phan mém GENETYX ver.13.0.3 (GENETYX
Corp., Tokyo, Japan).

2.5. Phan tich pha hé di truyén

Trinh ty nucleotide DNA cua 348bp HEV
ORF?2 cua 4 chung HEV Viét Nam dugc so sanh
v6i 82 ching HEV tham chiéu da dugc cong bd
trén GenBank, st dung phuong phap ClustalW
multiple alignments bang phan mém BioEdit
version 7.2.5. Cay pha hé di truyén duoc thiét
1ap st dung phuong phap Maximum Likelihood
bang phan mém MEGA X [5], str dung model tbi
uu GTR + G + 1 véi d9 1ap lai (bootstrap) 1.000
lan. Dong thoi sé lidu trén ciing dugc sir dung
dé thiét 1ap cay truyén lay HEV giita cac loai va
giita cac qudc gia sir dung phuong phap Bayesian
maximum clade credibility (MCC) host/country
discrete traits bang phan mém BEAST v1.8.4

(http://tree.bio.ed.ac.uk/software/beast/). Su
dung model t6i wu GTR + G + I, unrelated
clock, strick clock va constant population size
coalescent dé thlet lap cay truyen lay HEV theo
loai va theo qudc gia. S6 lan lay mau dugc thiét
lap trong 50.000.000 lan, ctr mdi 5.000 lan chay
lay mau 1 1an. Tong s6 10.000 cdy pha hé dugc
thu thap. Str dung phan mém Tracer v1.6 (http:/
tree.bio.ed.ac. uk/software/tracer/) dé danh gia
do tin cdy cuia két qua phan tich Bayesmn Cay
truyén lay HEV glua cac loai va glua céc qudc gia
duoc téng hop lai bang phin mém TreeAnnotator
v1.10.4 (http://tree.bio.ed.ac.uk/software/beast/)
dé cho gia tri toi wu cua phan tich, dong thoi
duoc thiét 1ap lai bang phin mém FigTree v.1.4.3
(http://tree.bio.ed.ac.uk/).

III. KET QUA VA THAO LUAN

Téng sé 252 mau phan dugc thu thap tai 120
hd chan nudi trong dia ban 4 xa thudc 2 tinh Bic
Giang va Nghé An. Tong quan, ty 1& luu hanh
cua HEV trén lon qua xét nghiém sinh hoc phan
tr bang phwong phéap realtime-PCR 1a 2,38% (6
mau dwong /252 téng s6 mau xét nghiém). Trong
do6 ty 1€ luu hanh HEV trén lgn tai tinh Nghé An
cao hon (3,85%) tai Bic Giang (0,82%) (bang 1).

Mit khac ty 1& mau duong tinh qua xét nghiém
bang phuong phap Nested PCR thap hon so véi xét
nghiém bang phuong phap realtime-PCR. S mau
phan lon duong tinh HEV qua xét nghiém Nested
PCR tai Nghé An va Béc Giang lan luot 1a 3 va |
mau duong (bang 1). Qua s6 liéu thong ké cho thy
nhitng mau c6 két qua realtime-PCR duong tinh c6
gia tri Ct (cycle threshold) 39>Ct >36 cho két qua
am tinh khi thyc hién xét nghiém bang phan tng
Nested PCR (S liéu chua cong bd).

Tong s 4 mau HEV duong tinh (3 mau tai
Nghé An va 1 mau tai Bic Giang) qua xét nghiém
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Bang 1. Ty lé lwu hanh cua HEV trong mau phan lon thu thap
tai 2 tinh Nghé An va Bac Giang nam 2020

Tinh (tdng s& mau thu thap) S6 mau realtime-PCR S6 mau Nested PCR
9 P dwong tinh (%) dwong tinh
Nghé An (130) 5 (3,85%) 3

Béc Giang (122) 1(0,82%) 1
Téng sb (252) 6 (2,38%) 4

Nested PCR dugc tinh sach va giai trinh tu

thanh cong 348bp nucleotide gen HEV ORF2. cho thdy, ca 4 chang HEV dang luu hanh trén
Trinh ty 348bp nucleotide HEV da dugc

cong bd trén GenBank voi mad nhan biét 1a dan lon tai hai tinh Ngh¢ An va Bac Giang déu
MW367419 — MW367422. Phan tich pha hé di thudc genotype 3, subgenotype 3a (hinh 1).

truyén 348bp nucleotide cia gen HEV ORF2
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99

Hinh 1. C4ay pha hé di truyén thiét Iap bang phwong phdp Maximum-likelihood cho
348bp HEV ORF2 cua 4 ching HEV Viét Nam (hién thi e) va cdc ching tham chiéu trén
GenBank. Genotype G1-G8 hién thi bén phai cta cdy pha hé. Sé hién thj tai cdc node thé
hién gid tri bootrap. Thanh bar phia dwéi hién thi khoang céch tién hoéa.
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Trong sb 4 ching HEV, 1 chung phan lap tai
Nghé An c6 cing ngudn gbe véi cac chung HEV
phéan 1ap tr cay Mongoose va lon nudi tai Nhat Ban.
Cac ching con lai bao gdm 1 chung phéan lap tai
Béc Giang va 2 chung tai Nghé An cling nhom véi
cac chung HEV phan 13p tai An Giang, DakLak va

Monkey
Sheep
Goat

Mongoose

Rabbit

Ha Noi da dugce bao cao trong nghién ctru trude day
cua chung t6i [6].

Phan tich s6 liéu cay truyén lay HEV theo loai
cho thdy, HEV gdy bénh truyén lay giirta nguoi va
dong vat co ngudn gde tir con nguoi (hinh 2).

02

Hinh 2. Cay truyén lay HEV giira cédc loai thiét IAp bdng phwong phép Bayesian
maximum clade credibility (MMC) host discrete traits cho 348bp HEV ORF 2 cua 4 chung
HEV Viét Nam va céc ching tham chiéu trén GenBank. S6 hién thj tai cdc node thé hién
gid tri posterior probability. Thanh bar phia dwéi hién thj khoédng cédch tién hoa.

Con nguoi 1a nguodn luu trir va truyén lay HEV
chinh cho céc loai dong vat khac bao gém lon nuoi,
lon rimg va lac da. Mat khac con ngudi ciing c6 thé
bi nhiém HEV tir lon nha (swine) va lac da (camel).
Lon nudi dong vai tro quan trong trong viée Iuu trir va

truyén lay HEV ra méi truong (seawater) va cho cac
loai dong vat khac bao gdm: lon rimg (wild boar), khi
(monkey), cay (mongoose) va thd (rabbit). Phan tich
cdy truyén lay HEV giia céc loai ciing cho thdy HEV
¢6 kha ning truyén lay giita cac dong vét hoang da, cu
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thé lon rimg (Wild boar) truyén HEV cho huou (deer),
cuu (sheep) truyén HEV cho dé (goat) (hmh 2). Mot
s0 nghlen ctru trude day cho thdy c6 méi twong quan
dich t€ giita viéc tiéu thy thit lon va cic ca nhiém HEV
trén nguoi [3, 13]. Tai Viét Nam, dac biét la cac ving
nong thon va mién nai kém phat trién, dai da s6 cac ho
chan nuoi lon thue hanh an ninh va an toan sinh hoc &
mute d6 thép. Nguoi chan nuéi thuong lam viéc trong
mbi truong vé sinh kém va khong ¢ do bao hd. Thém
vao d6, mot s6 dia phuong van con théi quen an do an
séng nhu gdi thit, nem séng, tiét canh, ca séng hay rau
song duoc trong theo cach truyén thong. Pay c6 thé
14 Iy do khién HEV c¢6 kha ning lay nhiém sang con

Country
B china
. Japan

Chad
Indian

Congo

Germany

Singapore
South Africa

nguoi. Chinh vi vay, viéc diéu tra, nghién ciru cac con
duong truyén lay HEV cling nhu thoi quen, tap quan
ctia nguoi dan tai mot so ving nong thon mién nuai
kém phat trién 1a hét sirc can thiét. Thong qua nghién
ctru c6 thé xé4c dinh con duong truyén lay chinh, gitp
dé ra bién phap phong chong, khuyén cao nguoi dan,
gitip ngiin chin Iy nhiém va phat tin HEV.

Hién nay HEV phan b6 khip cac chau luc,
chinh do qué trinh giao thuong giita cac qudc gia
khién HEV ¢6 co hoi truyén lay va phén b rong
nhu vay. Ket qud phan tich cay truyen lay HEV
gitra cac quoc gia cho thiy HEV xuit hién déau tién
tai Trung Quéc (hinh 3).

_rd%‘:;
Taiwan
—
Ja

%
1 I_\_ Germany

South Africa
03

Japan

Japan

Spain
Taiwan
Thailand

United Arab Emirates

Vietnam
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Hinh 3. Cay truyén lay HEV giira cdc quéc gia thiét Iap bang phwong phdp Bayesian
maximum clade credibility (MMC) country discrete traits cho 348bp HEV ORF 2 cta 4
chiang HEV Viét Nam va céc chung tham chiéu trén GenBank. S6 hién thi tai cdc node

thé hién gia tri posterior probability. Thanh bar phia dwéi hién thi khodng céch tién héa.
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Phéan tich dudng truyén lay HEV giita cac
qudc gia cho théy mot s6 con dudng chinh giﬁp
HEV phan bd khip thé glm Con duong truyén
lay thtr nhit tir Trung Quoc truyen sang Mexico.
Thtr hai 1a to Trung Quoc truyén sang Slngapore
tiép theo Slngapore truyén sang cac nuéc Tiéu
vuong quoc A Rap. Mot con duong khac tir ' Trung
Quéc truyen sang Viét Nam, Nhat Ban va An Do.
Trong qua trinh luu hanh tai An Do, HEV ¢6 co
ho6i du nhdp vao cic nudec Nam A khac bao gdm
Nepal, Pakistan, va cac nudc chau Phi bao gém
Chad, Morocco. Con dudng cubi cung 14 tir Trung
Qudc truyén sang Nhat Ban rdi tir Nhat Ban phan
bd dén chau Au bao gdbm cac nudc Pirc, Phap, Y,
Nga, Tay Ban Nha, Lithuania; dén chau A bao
gdm cac nudc Kyrgyzstan, Dai Loan, Thai Lan,
Viét Nam, Campuchia va Philippin; cudi cing dén
cac nudc Nam Phi va Canada. Viét Nam ghi nhan
hai con duong truyén lay HEV giira cac qudc gia.
Puong thir nhit tir Trung Qudc truyen sang Viét
Nam. Puong thir hai tir Nhat Ban truyén dén Viét
Nam, sau do thong qua Viét Nam HEV du nhap
vao Campuchia va Philippin (hinh 3). Ngay nay,
v6i xu hudng toan cau hoa, viéc giao thuong kinh
té va du lich giira cac qudc gia phat trién nhanh
chong. Bén canh nhiing loi ich ciia toan cau hoa,
cac nha quan ly cling gap khong it kho khan trong
cong tac quan ly dich bénh trén vat nudi cling nhu
dich bénh trén con nguoi, dién hinh nhu dai dich
Covid-19 do virus SARS-CoV 2 dang hoanh hanh
trén quy mo toan cau. Trong nhiing ndm gén day,
Viét Nam ciing phai duong du véi nhing dich
bénh lan dau tién xuét hién trén dan vat nudi nhu
bénh dich ta lgn chau Phi (African swine fever)
xuét hién dau nam 2019 hay bénh viém da ndi cuc
(Lumpy skin disease) trén trau, bo xudt hién cudi
nam 2020. Viéc giam sat dich bénh moi ndi va tai
noi trong thoi dai hién nay 1a viéc lam quan trong
va tbi can thiét trong cong cudc du bao sém va
phong chdng dich bénh cho vat nuéi ciing nhu cho
loai nguoi.

IV. KET LUAN

Nghién ctru di cung cap thong tin va bang
ching vé sy luu hanh cua HEV trén dan lon tai hai
tinh Nghé An va Bic Giang. Day la bénh truyén
lay nguy hiém giita nguoi va dong vat, viéc nang
cao hiéu biét va khuyén cao nguoi dan, dac biét I1a

nhiing nguoi chan nudi va nhitng nguodi lam viée
giét md 1a viéc 1am uu tién va can thiét. Boi day la
nhitng d6i twgng c6 nguy co lay nhiém HEV cao.
Két qua cia nghién ctru du doan va thao luan mat
cach tong quat vé cac yéu to truyén lay HEV giira
céc loai ciing nhu gitra cac qudc gia. Phan tich pha
hé di truyén ciing cho thdy HEV dang luu hanh tai
hai tinh Nghé An va Bic Giang thudc subgenotype
3a 1a genotype gdy bénh truyén lay giita ngudi va
dong vat. Viéc tién hanh cac nghién ctru maéi véi
quy mé qudc gia vé dich t& va con duong truyén
lay HEV, ciing nhu cac danh gia nguy co con
ngudi nhiém HEV tir lon va moi trudng tai Viét
Nam 1a hét sirc can thiét, co tim quan trong lon
trong viéc phong chdng dich bénh HEV.

Loi cam on: Kinh phi thuc hién nghién cuu
nay thuée dé tai nghién cieu khoa hoc tiém ndng
ciia B6 Nong nghiép va Phat trién néng thon cdp
nam 2020. Kinh phi lcfy mau thuc dia dwoc tdi
tro boi t6 chirc CGIAR Research Program on
Livestock, CGIAR Trust Fund, CGIAR. Nhom
nghién ciru giri 161 cam on chdn thanh dén cdac
can bo nghién cuu bo mon Virus - Vién Thu y.
Xin givi 161 cam on sdu sdc dén cdc can bg Chi
cuc Chan nudi va Thit y tinh Bdc Giang, Chi cuc
Chan nudi va Thu y tinh Nghé An da giup do va
phéi hop thuwc hién nghién ciru.
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