GIAM SAT PHAN TU VA NGUYEN NHAN DIEN BIEN PHUC TAP CUA DICH LO
MOM LONG M(’)NG
Ta Hoang Long Nguyen Van Hwng » Trinh Quang Bat
Truwong Anh Dirc® Nguyen Thi Hong Thim" va Nguyén Viét Khong
TOM TAT

Trong nghién ctru ndy, chung toi dd xac dinh typ tai 16 6 dich va subtyp cia 4 chung dai
dién, hoi ctru két qua dinh typ ¢ 49 6 dich khac dé tim hiéu nguyén nhan dién bién phirc tap cua
dich LMLM tai mét khu vic (Duyén hai mién Trung). Trong thoi gian tir 2003 dén 2010, dién
bién dich tai khu vuc nay khong theo quy luat kinh dién 2-3 nim mét 1an ma xay ra hang nam
v6i tan xuat 0,78 6 dich/tinh/ndm. Dién bién dich ngay cang phuc tap do ba nguyén nhan chinh
(i) do su xudt hién cua typ va subtyp moi: typ A xam nhap 2 1an doc 1ap, 2 subtyp Asia 1 ciing
xuat hién vao 2 thoi diém khac nhau, (ii) cac typ/subtyp méi xdm nhap c6 khuynh huéng ngay
cang lan rong (sau 8 nam, typ A da lan ra 10 tinh va sau 6 nam typ Asia 1 da c6 mit ¢ 4 tinh) gay
ra hién tuong da nhiém trong cing mot 6 dich va (iii) tai mét tinh/dja phuong c6 su luu hanh
dong thoi clia nhidu typ virut. Cc typ/subtyp méi xuét hién déu ¢ quan hé ho hang gan giii v6i
céc typ luu hanh tai cac nude 1an can. Nhitng thong tin ndy danh diu mot bude phat trién phirc
tap méi cua dich LMLM, va sy can thiét sir dung vacxin LMLM da gia c6 kha ning bao ho dbi
véi cac typ/subtyp virut LMLM phat hién trong nghién ctru ndy. Viéc giam sat dich té hoc phan
tor cua bénh LMLM, xé4c dinh typ/subtyp luu hanh va phét hién typ/subtyp méi can duge uvu tién

hang du dé nang cao hiéu qua sir dung vacxin.
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Molecular surveillance and the roots of complex situation of FMD
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Summary
In this study, we have retrospectively recovered the serotypees of FMDV in 49 outbreaks,

newly determined the serotypees in 16 outbreaks and the subtypees of 4 representative isolates to
gain insight into the causes of complicated FMD situation at an epidemiological region
(Vietnam's Central Coast area). During the period 2003-2010, the FMD occurrence at CACV
was no longer following the typical paradigm? of outbreak is periodically re-emerge in 2-3
years, but occurred every year with the incidence of 0.78 outbreak/province/year. The root
includes 3 major elements: (i) the introduction of new type and subtype: type A with twice
independently emerged, 2 subtype Asia 1 was intrduced at 2 different times, (ii) newly
introduced type/subtypes have tendency to spread over (after 8 year, type A has spread over 10
provinces and after 6 year, type Asia 1 has covered 4 provinces), resulted in the mix infections
within an outbreak (iii) at a local area/province, different type co-circulated. The newly emerged
strains are closely related to those that are circulating in the neighbour countries. These facts
indicate a new stage of intricate progress in FMD situation, where one should use multivalent
vaccine of sufficient efficacy to protect at least the strains with different type and subtype found
in this study. Molecular surveillance of FMD outbreaks, the determination of circulating strains,
revealing the new type/subtype should be in the top priority to improve the effeciency of
vaccination.
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1. PATVANDE ,

Bénh do virut 16 mom long méng (LMLM) thudc ho Picornaviridae, giong Aphthovirus gay
ra. Virut LMLM 14 loai virut RNA nhé nhét trong céac virut qua loc [3, 21], ¢6 2 dic tinh quan
trong 1a tinh da typ, va tinh d& bién ddi khang nguyén. Céc typ virut tuy giy ra triéu chimg giéng
nhau, nhung khong gy mién dich chéo véi nhau [4, 6]. Bénh c6 thé 14y lan trong pham vi mot
nuée hodc nhidu nude va gay thanh dai dich.

Thanh phan hé gen cia virut LMLM (ngay trong cing mdt serotyp) luén ludn bién ddi; su
da dang vé di truyén rong hon su bién di vé tinh khang nguyén cua serotyp, cho phép phan loai
virut dua vao trinh tu VP1 thanh nhirng dong (lineage) riéng biét [25, 26]. Hién c6 7 typ va hon
70 subtyp virut LMLM. Trong mdi typ, tinh khdng nguyén ciia cac subtyp khong dong nhat, c6
thé c6 mién dich chéo giita mot sd subtyp [8]; thi du, c6 it nhat 11 subtyp [12, 24]O c6 tinh
khang nguyén khac nhau [10, 11]. Ngoai ra, trinh ty nucleotide va axit amin cling khac nhau gitta
céc chung phéan 1ap & cac ving dia 1y khac nhau [13], va trong mot 6 dich c6 thé dong thoi xuat
hién nhiéu typ, nhung théng thuong chi mét typ chiém uu thé [21].

Tai Pong Nam A va ving Vién Pong, dich bénh do virut LMLM typ O xdy ra & Hong Kong
va tit ca cac qudc gia thanh vién SEAFMD (ngoai trir Indonesia). Typ A c6 mit & Malaysia,
Thai Lan, Lao va Viét Nam [7]. Va typ Asial pho bién vao nim 2004-2005. O Viét Nam, bénh
dugc phat hién lan dau tién vao nam 1898 tai Nha Trang [6], sau d6 dich lan ra ca nuéc. Tur
tredc nam 2003 chi c6 virut LMLM typ O cac topotyp O1 Manisa, ME-SA (Pan-Asia) hoac
Cathay ¢ lon, sau d6 virut typ A va Asia 1 1an luot xuét hién [2].

Do tinh da typ va khong c6 mién dich bao ho chéo gitra cac typ, viéc xac dinh typ virut luu
hanh tai vung c6 dich la ti can thiét trong viéc lya chon vacxin cé chung phu hop dé nang cao
hiéu qua phong bénh. Trong nghién ciru nay, chiing toi xac dinh typ/subtyp mot sb ching phan
1ap, thu thap thong tin dinh typ virut tir nim 2003 dén 2010 dé phan tich dién bién tinh hinh dich
LMLM tai mét vung dich té.

I1.  Vatliéu va phwong phap nghién ciru
Vit liéu nghién ctru:

Bénh pham 13 biéu mod, mun nudc thu thap tai 6 dich tai cac tinh thuoc Duyén hai mién
Trung (DHMT) theo huéng din tai TCVN 8400 [5]. Tai liéu lién quan dén bénh LMLM (cac bao
cdo dich LMLM va sb liéu 6 dich; s liéu vé dich t& bénh LMLM va két qua dinh typ virut
LMLM; béo céo két qua tiém phong bénh LMLM) do Chi cuc Tha y cac tinh, Co quan Thd y
cac vang I1I, IV va VI cung cép, va thong tin tir trang Web ctia Cuc Thu y [1].

2.2- Phwong phap nghién ciru:

Phuong phap LPBE phat hién khdng nguyén virut LMLM theo huéng dan ctia nha cung
cap Kit (Pirbright Code-R5108); phwong phap LPBE xéc dinh hiéu gi4 khang thé khang LMLM
(Pirbright Code-R5109); phuong phap RT-PCR nhu thuong quy. Gen VP1 dugc giai trinh ty
trén may tu dong ABI 3100 Avant Genetic Analyzer; xay dung cay tién hoa dwa vao chuong
trinh MEGA4 (Molecular Evolutionary Genetics Analysis v4.2) theo thong s6 Neighbor-Joining
(NJ), Boostrap v&i 1000 1an lap lai (1000 replicates) [9].

I1l.  Két qua va thao luan

Tinh hinh dich LMLM va typ virut luu hanh tai DHMT

3.1.1 Tinh hinh dich LMLM ¢ DHMT tir 2003 dén 2010

Trong 8 nam tir 2003 dén 2010, tai 14 tinh DHMT d4 xay ra 87 6 dich LMLM, nghia 14 tan
xuat dich ¢ mdi tinh 14 0,78 6 dich/nam (87/14 tinh/8 ndm=0,78), hay noi cach khac trung binh
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khoang 15,5 thang mdi tinh c6 dich 1 1an. S 6 dich LMLM dao dong tuy theo dia phuong, cao
nhét 1a Ha Tinh va thap nhét 12 Da Nang (bang 1). Trong nghién ctru nay, chung t6i st dung khai
niém 6 dich theo nghia rong, moét 6 dich sau khi bung phat & mot dia diém vé6i s bénh suc ting
va ving dia Iy mé rong, kéo dai dén khi con bénh cudi cting chét hodc lanh bénh sau 21 ngay; thi
du dich & tinh Quang Tri nim 2008, kéo dai gan 3 thang trén 6 huyén/thi chi tinh 14 1 & dich;
nguoc lai tai 1 dia phuong néu dich phat ra vao céac thoi diém khac nhau va/hodc c6 ngudn goc
khéc nhau s& duoc tinh ¢ trén 1 & dich/nam. Do vay s6 lidu vé& & dich co thé khac véi nhiing
cong bd trude day.
Bing 1. Tong hop s6 6 dich LMLM & 14 tinh DHMT tir 2003-2010

] S6 6 dich B
TT Tinh 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 Tong

1 | Thanh Hbéa 1 1 2 1 5
2 | Nghé An 2 2 1 3 1 2 11
3 | Ha Tinh 2 1 2 3 5 1 1 15
4 | Quang Binh 1 1 1 1 1 5
5 | Quang Tri 2 1 1 2 1 1 8
6 | Thura Thién Hué 2 2 1 1 7
7 | Ba Nang 1 1
8 | Quang Nam 1 1 1 3
9 | Quang Ngai 1 2 2 1 1 2 9
10 | Binh Binh 2 2 1 5
11 | Phia Yén 1 1 3 1 1 1 8
12 | Khanh Hoa 1 1 3 1 1 7
13 | Ninh Thuén 1 1 1 3
14 | Binh Thuan 0

Téng 7 9 7 19 15 13 8 9 87

Nam 2003 2004 2005 2006 2007 2008 2009 2010

Hinh 1. Bién djng sé é dich LMLM theo thoi gian tir 2003 dén 2010

Tuy bién dong cua sé 6 dich theo ndm vin c6 dao dong hinh sin (hinh 1), nhung khong con
1d nét do dich xay ra hang nim. Trong giai doan tir nim 2003 dén 2006, dich chu yéu xay ra ¢
c4c tinh Nam trung Bo (bang 1, hinh 2), nguogc lai, tir 2007 dén 2010, dich cha yéu & thudc cac
tinh Bic trung Bo va Khu 4 cii. Tai 1 tinh, dich ¢6 thé xdy ra 3-5 nadm lién tuc; cac tinh khu 4 cli
(tir Thanh Hoa dén Thira Thién Hué) lién tuc 5 ndm c6 dich (tir 2006 dén nay, bang 1). Dién bién
dich LMLM khéng con mang tinh chat chu ky kinh dién (2-3 nam/1dot dich) ma c6 thé kéo dai
lién tyc nhidu nim trong ca ving hodc & 1 tinh, danh ddu mot budc dién bién méi ngay cang
phuc tap cua dich LMLM tai DHMT.
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3.1.2 Dién bién phén bé typ virut LMLM tai DHMT tir 2003-2010
S liéu thong ké typ virut LMLM & 65 6 dich (bang 2, hinh 2) cho biét ¢6 3 typ virut O, A
va Asia 1 dang luu hanh tai khu vuc DHMT trong d6 typ O 1a phd bién va xuét hién lién tuc
trong 8 nam, s6 6 dich do typ A va Asia 1 it gip hon.
Bing 2. Tong hop typ virut lwu hanh tai DHMT tir 2003 dén 2010

O A As

O T O] ©]I>] ©] D DI O] O] x| 0| & Ol Y| ©| ] ©] O
| omn [glglglglelelgl |glelslglglelel |8lglelelslslel [ofAlr

alalalalalala salalalalalal s alalalalalala
1 |Thanh Héa il 2 1 © 1
2 |Nghé An il |20 1 1 S|
3 |Ha Tinh 211]3]1 1 7
4 |Quang Binh 1 1 1 1 el |l
5 |Quang Tri 1 A1 1l 1 1] 1 5 [HnjE2
6 |TT Hué 2 1 1 1 512
7 |Pa Nang 1 1
8 |Quéang Nam 1 il 2
9 |Quang Ngai =z 1 1 511
10 |Binh Binh P 1 24 [
11 |Phd Yén iR ALl 1 1 5 |t
12 |Khénh Hoa i O ) 111 1 6121
13 |Ninh Thuén 1 Al [ 10052
14 |Binh Thuan 0J0O0]O

TOng 3 5] 5|12 8] 9| 8 11 3] 5] 0] 1] 2] 1 0 o] 11 1] 2| 1] O 50|13| 5

Thong tin vé dinh typ virut LMLM dwoc thu thap tir cac nguon: (1) Vién thit y (2) Cuc Thii y
bao gom (i) Trung tam Chdn dodn Thii y Trung wong, (ii) Phong Dich 1, (iii) Co quan Thi y
vung VI; (3) Bdo cdo cua Chi cuc Thu y 14 tinh DHMT (phiéu tra loi két qud xét nghiém co
thong tin xdc dinh typ) va (4) ket qua nghién ciru nay (16 6 dich 2006-2007).

O-A-Asial

Khéng ¢é dich
Khéng rd type

Hinh 2. Phén bé typ virut LMLM tai DHMT nim 2003-2010

Dién bién tinh hinh dich LMLM c6 3 dic diém chinh

- Syr xuat hién cua typ méi: Song song véi dién bién phuc tap ciia dich LMLM la sy xuat
hién ctia cac typ virut méi. trén nén cua typ O, ndm 2003 c6 su xuét hién Typ A tai Ninh Thuan
nam 2005, c6 su xuat hién caa typ Asial tai Khanh Hoa (bang 2, hinh 2). Tan xuat xuat hién typ
0 120.72 (phd bién nhat), typ A 12 0.2 va typ Asia 1 12 0.08 (hinh 3).

- Hién tuong nhidm da typ tai mot 6 dich nhu dd mé ta trude day xay ra tai Khanh Hoa,
2005, nay lap lai & Quang Tri (typ Asia 1 xudt hién tai 6 dich QT-06 ngay 23/5/2007 trén nén
virut LMLM typ O dang luu hanh; twong tu, tai Thira Thién Hué, typ A xuat hién & noi dang c6
lru hanh typ O nam 2007, ching té dién bién dich ngay cang phuc tap.
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0-A (7): 50%
Type Asia1

Chitype O
2004 | 2005 | 2006 | 2007 | 2008 | 2009 (2): 14,2

@ Téan sb xuét hién $d tinh ¢6 luvu hanh @ Pa type theo tinh

Hinh 3. Virut LMLM tgi DHMT: typ va tin s6 xudt hi¢n (2003-2010)

- Sy lyu hanh déng thoi nhiéu typ & mot dia phuong ngiy cang phd bién (hinh 3) sau 8 nim
tir khi xuit hién typ A di lan ra 10 tinh va sau 6 nam typ Asia 1 d3 lan ra it nhét 4 tinh. Theo s6
liu dén thoi diém hién tai, trong sb 14 tinh DHMT, chi con 2 tinh (14,29%, Pa Nang, Quang
Nam) dang c6 don typ O luu hanh; s6 con lai ¢6 it nhat 2 typ virut: 1 tinh (7,14%, Thanh Ho6a) c6
2 typ O va Asia 1, 7 tinh (50% Ha Tinh, Quang Binh, Thira Thién Hué, Quang Ngai, Binh Dinh,
Pha Yén va Ninh Thuan) c6 2 typ O va A; va ¢ 3 tinh (21,43%: Ngh¢é An, Quang Tri va Khanh
Hoa) da xac dinh sy c6 mat cua ca 3 typ O, A va Asia 1. Minh hoa ¢ hinh 3b ciing cho thay, theo
thoi gian, cac typ O, A va Asia 1 ¢6 khuynh hudéng phu khap khu vuec.

Trinh tw gen virut LMLM va subtyp

Dé xé4c dinh subtyp virut luu hanh, ching t6i da tién hanh giai trinh tu gene 1d ma héa cho
virion protein VP1 cua 4 chung virut LMLM phan lap tr bo tai khu voe DHMT ndm 2007:
Hue07.18 (typ O), Hue07.17 va Qb07.03 (typ A) va Qt07.03 (typ Asia 1). Gilra 2 chung cua
cing typ A, do tuong dong nucleotid va amino acid déu 13 99% duoc coi nhu ¢d cting ngudn
gbc; vung VP1 cua cac chung typ A c6 do twong dong véi typ Asia 1 vé nucleotid 13 64% va vé
amino acid 1a 65%; vai chung cua typ O 1a 68% (nucleotid) va 72% (amino acid); tuong tu, do
tuong dong giita 2 chung (typ Asia 1 va O) 1a 64% vé nucleotide va 70 % vé amino acid. Vé dic
tinh di truyén, su khac biét giira cac serotyp & ving 1d khoang trén 30%, phu hop véi két qua
dinh typ va cac két qua nghién ctru ngoai nudc [20, 25], trong d6 gilta cac typ sy twong dong
trinh tu nucleotid & gene 1d chi dat dudi muac 70%.

Két qua so sanh trinh tu nucleotide véi dir liéu ¢ genebank Qudc té cho biét ching -Qt07.03
(Asia 1) c6 muc twong dong 99% vai gan nhit vai typ Asia 1 phan lap tai Giang T6, Trung Qudc
nam 2005 (Ac. EF149009 [19]), duoc phén loai & cO serotyp Asia 1, nhom chiung “mai”
Jiangsu-Wusi; hai ching Qb07.03 va Hue07.17 (typ A) c6 quan hé gan giii nhit (99% tuong
ddng) véi chung A/Lao/1/2006 (EU667456 [14]) va O1-Hue07.18 v6i Chung O/Lao/7/2003
(94%, EU667448, [14]).
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A-Vn-Hue0717
g2 | fmdv-A-Vn-Qb0703
A-Vn-Nt0205
95 L= A-Vn-Nh0409
—— A-Lao0608-EU667459
A22-Iraq2005-FJ755064

99

99

96 [~ Asial-Chin-2006-EU091342
L Asia1-Vn-Kh0512
99 f Asial-Chin-2005-EF149009
99 L Asia1-vn-Qt0703
99 [ Oman-2001-DQ164940
O-PanAsia-sKorea2002-AY 114146
99 ————— 01-Vn-Hue0718
ol—  01-Vn-Nh0406
0.05

Hinh 4. Pha hé cua virut phdn ldp dwa vao trinh tu nucleotid ciia gene 1d
(ClustalW, Neighbour-joining, Unrooted tree, boostrapt 1000 replicates)

Trinh tw 639 bp gene 1d, ma héa cho VP1 da su dung: O/Vn/Hue07.18, A/Vn/Hue07.17,
A/Vn/Ob07.03 va Asial/Vn/Q107.03 (nghién ciru nay); cac ching Kh05.12 (typ Asial) phan lap
tai Khanh Hoa nam 2005; Nt02.05 (typ A)-Ninh Thudn 2002; chung Nh04.09 (typ A)-Khanh Hoa
2004, va _chung Nh04.06 (typ O)- Khanh Hoa 2004 [dé tai trong diém cap Bg cua Bé Nong
nghlep va Phat trien Nong thon, Vién thii y]; trinh tw tir genebank: 2 ching Asia 1: chuing
Jlangsu -Wusi 2005 (Acc. EF149009) [19], chung AS1/BR001/2006 (EU091342) diroc phan ldp
¢ Trung Qudc nam 2006 va Ja phan logi thugc typ Asia 1 topo Myanmar; Hai ching typ A: A22
Iraq (Shamir, FJ755064 [16]) va ching thugc typ A cua Lao (EU667559) [15]; hai chuing thugc
typ O Manisa (Oman 2001, DQ164940 [17, 18]) va O-PanAsia (c6 nguon goc tir Han Quéc
2002, AY114146 [22, 23].

Pha h¢ dya vao trinh tu gen 1d (hinh 4) cho biét

- Subtyp O: Hai chung Nh04.06 va Hue07.18 nhom cung canh véi O-Manisa 2001 va O-
PanAsia 2002, tuy nhién khong tach han vé topotyp O-Manisa hay vé nhanh PanAsia. Trong mot
phan tich khac hai trinh ty nay nga vé cac trinh tu thudc topo O-Manisa (khong trich dan pha h¢).

- Subtyp A: Céc trinh tu gene cia 4 phan lap tai Viét Nam déu thudc vé 1 nhom, co cung
ngudn gbc véi typ A ctia Cong hoa Dan chit Nhan dan Lao, nhung khac véi nhoém A22. Theo hé
théng phan loai chung cing nhom véi A Malaysia 1997. Hai nhanh cta typ A thudc vé 2 ving
dia 1y khac nhau bic va nam Trung B§. Tinh chét phan nhom tde theo dac diém vung dia ly dac
thii ¢6 thé do chung da dugc nhap vao Viét Nam bang 2 con dudng khac nhau.

- Subtyp Asia 1: Céc typ Asia 1 ching Kh05.12 va Qt07.03 tach thanh 2 nhanh khac nhau:
Virut LMLM ching Kh05.12 xuat hién & Khanh Hoa thang 10 nam 2005 [2], c6 tinh tuong dong
cao voi chung AS1/BR001/2006 (EU091342) dugc cong bd & Trung Qudc nim 2006 va da phan
loai thudc typ Asia 1-Myanmar; nguoc lai, ching Qt07.03 tim thiy vao thang 6/2007 lai c6 trinh
tur gidng v6i chung QH/2005 (Jiangsu-Wusi) luu hanh tai Trung Qudc [19]; Tai Trung Qudc, cac
nha khoa hoc dd phan 2 ching nay vao 2 subtyp khic nhau (Myanmar/Bic Kinh va
Jiangsu/QH/2005). Nhu vay, ngoai typ mdi xuat hién, trong mdi typ, cac subtyp luu hanh trong
khu vuc cling 1an luot xuét hién.

IV. Kétluin va kién nghi ‘
Két luin: Hién c6 3 typ virut LMLM: O, A va Asia 1 dong luu hanh tai khu vac DHMT.
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Ngoai typ O-manisa kinh dién céc typ virut méi da xuét hién trong 8 nim qua: virut LMLM typ
A (ching Hue07.17 va Qb07.03, thudc nhom subtyp A Malaysia 1997) c6 quan hé gan giii véi
cac chung typ A luu hanh tai Lao; sy xdm nhap cua typ A co thé theo cac dudng khac nhau.
Virut LMLM typ Asia 1 ching Qt07.03, xuét hién & Quang Tri thang 6/2007 cing ngudn gbc véi
chung luu hanh ¢ Giang T6, Trung Quéc tir 2005 va chung KH1.2 xuat hién tai Khanh Hoa nim
2005 thudc nhoém chung Myanmar luu hanh & An D6 va Trung Quédc; su xuét hién cia 2 subtyp
Asia 1 tai Khanh Hoa va Quang Tri vao hai thoi diém khac nhau. Cac typ va subtyp virut xut
hién 1an dau tai DHMT déu c6 quan h¢ ho hang voi cac virut LMLM luu hanh trong khu vuc.

Dién bién tinh hinh dich LMLM tai mdt khu vuc, trong nghién clru nay la tai khu vyc
DHMT, cho thay dién bién dich khong con quy luat kinh dién 2-3 nim mot 1an ma xay ra hang
nam véi tan xuit 0,78 & dich/tinh/ndm. Dich LMLM tai khu vec DHMT dién bién ngay cang
phirc tap do ba nguyén nhén chinh (i) do su xuat hién cta typ va subtyp mdi, (ii) cac typ/subtyp
m&i xdm nhap c6 khuynh huéng ngay cang lan rong gay ra hién twong da nhiém trong ciing mot
6 dich va (iii) tai mot tinh/dia phuwong c¢6 sy luu hanh cta nhiéu typ virut.

Kién nghi: Tai mdt vung dich t& bénh LMLM, do ¢6 cac typ méi xuét hién, cac typ vacxin
da va dang st dung theo 16 trinh tiém phong bénh LMLM ¢ cac tinh DHMT hién chua hoan toan
pht hop, can thiét st dung vacxin da gia c6 kha ning bao ho it nhét cac typ virut luu hanh tai
khu vic nhu d trinh bay & nghién ctru nay. Thong tin vé giam sat dich t& hoc phan tir ctia bénh
LMLM, xac dinh typ/subtyp luu hanh va phat hién typ/subtyp méi la quan trong d6i voi mdi dia
phuong c6 dich va can duoc wu tién hang dau trong chién luge sir dung vacxin.
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