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LOI CAM DOAN
T6i xin cam doan dy 13 cong trinh nghién ctru cta t6i va mot sd thanh
vién khac, cac thanh vién déu da dong y cho toi str dung cac két qua trong ludn
&n nay. Céc két qua nghién ctru dugc trinh bay trong luan an 1a trung thue, khach
quan va chua tung dugc st dung dugc bao vé & bat ky hoc vi nao.
T6i xin cam doan ring moi sy gilp d& cho viéc thyc hién ludn an da dugc

cam on, cac thong tin trong luan an déu dugc chi rd nguodn goc.

Ha Ngi, ngay  thang  nam 2026

Tac gia

Tran Anh Tuén



LOI CAM ON

Trong subt qué trinh thyc hién dé tai va hoan thanh béan luén 4n, tdi ludn
nhan dugc sy gilp d& cua nhiéu t6 chirc va c& nhan. Nhan dip nay toi xin cam on
Ban lanh dao VIEN CHAN NUOI VA THU Y VIET NAM d3 tao diéu kién cho
to1 dugc theo hoc chuong trinh dao tao nghién ctru sinh tai Vién.

T61 xin chan thanh cdm on Ban 1anh dao Cuc Chan nuéi va Tha y cung
tap thé can bo Chi cuc Chan nudi va Tha y vang 111 di tao diéu kién thuan loi va
gitp dod cho t61 hoan thanh nghién clru cua minh.

T6i xin cam on dé tai doc 1ap cap nha nudc “Nghién ciru dic diém sinh
hoc va sinh hoc phan ti¥ ciia Cac chiing Vi rat gay bénh Viém da néi cuc dang
Iwu hanh tai Viégt Nam” d3 cung cap kinh phi cho t6i thuc hién nghién ciru va
str dung s6 liéu dé hoan thanh luan an nay.

T6i xin cam on tap thé Bo mdn Hoa sinh Mién dich cling cac dong nghiép
tai VIEN CHAN NUOI VA THU Y VIET NAM di tao diéu kién, hd tro, giup
dd cho t6i trong sudt qué trinh thuc hién nghién ctu.

Tbi xin bay to 1ong biét on sau sic dén thay, c6 huéng dan khoa hoc da
gitip d& toi trong qua trinh thyc hién dé tai va hoan thanh luan an.

Tbi ludn biét on gia dinh, ban be va déng nghi¢p da luon bén canh, dong
vién va giup do téi hoan thanh nghién ctru va luén an.

Ha Ngi, ngay  thang  nam 2026

Tac gia

Tran Anh Tuin
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DANH MUC KY HIEU, CHU VIET TAT

Viét tat Tén day da

LSDV Lumpy skin diseases virus

LSD Lumpy skin diseases

CaPVv Capripoxvirus

SPPV Sheep pox virus

GTPV Goat pox virus

MV Mature virion

EV Extracellular vesicle

p32 Envelope protein

bp Base pair

RPO30 30 kDa RNA polymerase subunit
GPCR G-protein-coupled chemokine receptor
dsDNA Double-stranded DNA

MRNA Messenger RNA

OA3.Ts Ovine testis cell

SNP Single Nucleotide Polymorphisms
CMI Cell mediated immunity

cDNA Complementary Deoxyribonucleic Acid
CPE Cytopathogenic Effect (Bénh tich té bao)
VDNC Viém da noi cuc

DNA Deoxyribonucleic Acid

AGID Agar gel immunodiffusion

ELISA Enzyme Linked Immunosorbent Assay
FAO Food and Agriculture Organization
FBS Fetal Bovine Serum

HSMD Hoa sinh - Mién dich

IPMA Immuno- Peroxidase Monolayer Assay
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Viét tat Tén day da

IFAT Immunofluorescence antibody test

wWB Western blot

LT Lamb testis

INF Interferon

NK Natural Killer Cell

CD4+ CD4 T lymphocytes

CD8+ CD8 T lymphocytes

Th T helper cell

IL Interleukin

GMCSF Granulocyte-Macrophage Colony-Stimulating
Factor

INFG Interferon-gamma

TNF-a Tumour necrosis factor-alpha

MEM Minimum Eagle Medium

MDBK Madin—Darby bovine kidney

MRNA messenger RNA

WOAH World Organism of Animal Health

TAE Tris-acetate-EDTA

uv Ultraviolet

oD Optical density

PBS Phosphate Buffer Saline

RNA Ribonucleic Acid

PCR Polymerase Chain Reaction

SPF specific pathogen free

TCID50 50% Tissue Culture Infectious Dose

VNT Virus Neutralization Test

NCBI National Center for Biotechnology Information

NGS Next Genration Sequencing
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Viét tat Tén day da
DPC Day Post Challenge
SDS-PAGE Sodium Dodecyl Sulfate Polyacrylamide gel

electrophoresis

EDTA Ethylenediaminetetraacetic acid

ORF Open Reading Frame

DMSO Dimethyl sulfoxide

DMEM Dulbecco's Modified Eagle Medium

FBS Fetal Bovine Serum

CPE Cytopathic effect

OsO4 Osmi tetroxide

MEM Minimum Essential Medium

AEC 3-Amino-9-ethylcarbazole

RP-L19 Ribosomal protein L19

SEM Standard Error of the Mean

Ct Cycle threshold

TGFR Transforming growth factor beta

JAK Janus kinase

STAT Signal Transducers and Activators of
Transcription

MAPK Mitogen-activated protein kinase

ERK Extracellular signal-regulated kinase %2

AKT Protein Kinase B
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TRICH YEU LUAN AN
1. TOm tit mé dau
Ho va tén nghién ciru sinh: Tran Anh Tuén
Tén dé tai luan an: “Nghién cru mot s6 dic tinh sinh hoc va sinh hoc
phan tir cia cac ching vi rat gy bénh Viém da ndi cuc & trau, bo lwu hanh tai
vung Béc Trung B, Viét Nam”.
Chuyén nganh: Ky sinh trung va Vi sinh vat hoc thu y
M4 s6: 9640104
Nguoi hwéng din khoahoe: 1. TS. Pang Vii Hoang
2. TS. Tran Thi Thanh Ha
Tén co sé dao tao: VIEN CHAN NUOI VA THU Y VIET NAM
2. N6i dung ban trich yéu
2.1 Muc dich va d6i tweng nghién ctu ciia ludn an
Muc dich: Nghién ctru ddc diém sinh hoc va sinh hoc phan tir ctia cac
chung vi rit gay viém da ndi cuc dang luu hanh tai 6 tinh Bac Trung Bg, Viét Nam.
P6i twong nghién ciru: Vi rat gy bénh Viém da ndi cuc luu hanh tai
ving Bic Trung B, Viét Nam.
2.2. Phwong phap nghién ciru
C4c phwong phap nghién ciru sir dung trong luan an bao gom: (i) Thu
thap va xir Iy mau bénh pham; (ii) Chan doan sinh hoc phan tir; (iii) Giai trinh ty
va phan tich di truyén; (iv) Nubi cay té bao va phan lap vi rit; (v) Pinh luong va
x4c dinh dic tinh sinh hoc cta vi rat (In-vitro); (vi) Xét nghiém mién dich hoc
va huyét thanh hoc; (vii) Gay nhiém trén dong vat (In-vivo); (viii) Panh gia dap
g mién dich cua vat chi; (ix) Panh gia hiéu qua chat sat tring; (x) Phén tich
dir liéu va thong ké.
2.3. Cac két qua chinh va két luan
Cic két qua chinh:
Xéc dinh 100% duong tinh vi rat LSD trén mau 1am sang (200/200 mau
bénh pham) tai ving Bic Trung B6 bing phuong phap real-time PCR theo tiéu
chuan WOAH.
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Pic diém trinh ty va phan nhom phylogentic: Gen p32 dong nhat 100%
gitta cac chung khu vuc Bic Trung Bo va rat giéng véi ching khac da bao céo &
Viét Nam va Trung Qudc. Phén tich gen GPCR cho thdy cac ching thuc dia
thudc Cluster 2.5 (tai to hop) cing nhém véi chung tai Trung Québc, Hong Kéng.
Phan tich gen RPO30 xép céc ching Viét Nam vao Subgroup 111, ciing nhém véi
chung vi rat gdy bénh & Trung Qudc. Ba chung vi rat phan 1ap (NA06, HT18,
QB09) c6 do twong déng 99.6-99.8% véi cac chung vi rit tai Trung Qubc nhu
LSDV/China/GD01/2019 va XJ201901.

Nubi cdy va danh gia doc luc in vitro da phan 1ap thanh cong 10 ching
trén té bao MDBK, vdi hiéu gia vi rat dao dong tir 6.3-7.1 log10 TCID50/ml. Téc
do vi rut nhan 1én trén té bao MDBK ¢ liéu 0.01 MOI la cao nhat, vi rit dat nong
d6 cao nhat sau ~120 gio trén té bao MDBK. Ca ba ching QB09, HT18, NA06
déu cho thiy su 6n dinh vé di truyén, khong thay dbi trinh ty nucleotide sau 10,
20 va 30 doi nudi cay.

Nghién ctru in vivo: Gy nhiém thanh cong ching NAOG trén bo. Khi gay
nhiém véi liéu 2x107 TCID50/ml, vi rit xuat hién trong mau sau 3 ngay. Vai liéu
2x10°-2x108° TCID50/ml, vi rdt xuat hién tir sau 5-7 gay nhiém, sau d6 tang Ién
va dat dinh ¢ ngay 11-14 sau gay nhiém. B0 thi nghiém bét dau dao thai vi rat
qua dich tiét hau hong, miéng, miii sau 5-7 ngay, kéo dai dén it nhat ngay thu 21.
Nt san 12 noi tap trung lugng vi rat cao nhat.

Bo duoc tiém vi rat LSD (bat hoat bang BEI 10mM trong 24h) dat ti 1é
bao ho 100% sau 28 ngdy. Pap tmg cytokine, quan sat thay doi ndng do céac
cytokine tién viém (IFN-y, IL-10, TNF-o) va khang viém (IL-6, IL-10, TGF-B1)
trong mau va té bao, phan anh co ché mién dich chéng vi rut.

Céc hoa chat sat khuan theo khuyén cdo cia WOAH, nhu SDS 0.8%,
lodine 3%, formalin 1%, chloroform 5%, ether 20%, phenol 2%, NaOH 3%,
NH. 0.5% va Virkon 2% (30 - 60 phtt) c6 thé tiéu diét va trc ché vi rut LSD phan
1ap tai Viét Nam.

Két luén:

Nghién ctru dd xac dinh duogc ba chung vi rat LSD tai Bic Trung B6 gém
NAO06, HT18 va QB09. C4c chung nay c6 dic tinh phan tir ddng nhat, 6n dinh va

XVi



c6 kha nang gay bénh tich trén té baodong MBDK va trén bo thi nghiém. Bo
duoc tiém vi rat LSD bat hoat (BEI 10 mM/24 h) tao khang thé bao vé sau 28
ngay. Céc hod chat sét tring theo khuyén c4o cia WOAH cho thiy hiéu qua kiém
soat dang tin cay.

Dé nghi mé rong giam sat phan tir va sinh hoc cia VDNC tai cac ving
khéc. Pong thoi, can thic day nghién ciru su vé dap ing mién dich va phat trién
véc xin v hoat dé sém c6 san pham thuong mai ndi dia, an toan gép phan chu

dong phong, chong dich trong tuong lai.

Nguoi huéng din khoa hoc Nghién ctru sinh

TS. Ping Vii Hoang  TS. Tran Thi Thanh Ha Tran Anh Tuin
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THESIS ABSTRACT

1. Summary

Full name of PhD candidate: Tran Anh Tuan

Title of thesis: “Biological and molecular characterization of Lumpy Skin
Disease virus strains in cattle and buffaloes circulating in the North Central
region, Vietnam”.

Major: Veterinary Parasitology and Microbiological Sciences

Code number: 9640104

Supervisors: 1. Dang Vu Hoang, PhD

2. Tran Thi Thanh Ha, PhD

Educational Institution: National Institute of Veterinary Research
2. Objective and research subject

Objective

To characterize the biological and molecular properties of Lumpy skin disease
virus strains circulating in six provinces of Vietnam's North Central region.

Research Subject:

LSDV strains circulating in the North Central region of Vietnam.
3. Method

Research methods used in this study include: (i) Sample collection and
processing; (ii) Molecular diagnostics; (iii) Sequencing and gentic analysis; (iv)
Cell culture and vi rat isolation; (v) Vi rut quantification and biological
characterization (In-vitro); (vi) Immunological and serological assays; (vii)
Animal infection (In-vivo); (viii) Assessment of host immune response; (ix)
Disinfectant efficacy evaluation; (x) Data analysis and statistics
4. Main Result and Conclusion

Main result:

All 200 clinical samples collected from six provinces in the North Central
region tested positive for LSDV using real-time PCR, in accordance with WOAH

guidelines.
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Genomic and phylogenetic characterization: The p32 gene showed 100%
identity among all regional strains, closely resembling those previously reported
in Vietnam and China. GPCR gene analysis placed the strains in Cluster 2.5
(recombinant), aligning with strains from China and Hong Kong. RPO30 gene
analysis grouped the Vietnamese isolates into Subgroup Il1, consistent with
pathogenic Chinese strains. Three isolates (NA06, HT18, QB09) exhibited 99.6—
99.8% sequence homology with Chinese reference strains such as
LSDV/China/GD01/2019 and XJ201901.

Virus isolation and in vitro virulence: 10 LSDV strains were successfully
isolated using MDBK cell cultures. These strains demonstrated moderate to high
virulence, with titers ranging from 6.3 to 7.1 log10 TCID50/ml. Virulence levels
were consistent across provinces within the same ecological zone. At a
multiplicity of infection (MOI) of 0.01, LSDV is the highest, reached peak titers
on MDBK cells after approximately 120 hours. The nucleotide sequences of
isolates QB09, HT18, and NAO6 remained unchanged after 10, 20, and 30 serial
passages, confirming their genetic stability—an essential trait for vaccine
development.

In vivo infection studies: Cattle inoculated with the NAOG strain at a dose
of 2x10” TCID50/ml exhibited viremia within 3 days. Lower doses (2x10°-
2x108° TCID50/mI) resulted in viremia between days 5 and 7, peaking on days
11-14. Virus shedding occurred via nasopharyngeal, oral, and nasal secretions
from days 5-7 and persisted until at least day 21. The highest viral concentrations
were found in skin nodules.

Cattle innoculated with inactivated LSDV (BEI 10 mM/24 h) achieved
100% protection 28 days post-innoculation. Significant changes were observed
in the levels of key cytokines, including pro-inflammatory markers (IFN-y, IL-
la, TNF-a) and anti-inflammatory markers (IL-6, IL-10, TGF-B1), in both blood
and cell cultures. These findings provide insights into the host immune response
to LSDV infection.
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According to WOAH recommendations, disinfectants including 0.8%
SDS, 3% iodine, 1% formalin, 5% chloroform, 20% ether, 2% phenol, 3%
NaOH, 0.5% ammonium hydroxide, and 2% Virkon were effective in
inactivating and inhibiting Vietnamese LSDV isolates after 30—60 minutes of
exposure

Conclusion:

The study successfully identified three LSDV strains NA06, HT18, and
QBO09 in the North Central region of Vietnam. These strains exhibit molecular
homogeneity, genetic stability, and high virulence both in vitro and in vivo.
Cattle inoculated with the inactivated LSD virus (BEI 10 mM/24 h) developed
protective antibodies after 28 days. Disinfectants recommended by WOAH
demonstrated reliable effectiveness in controlling the virus.

It is recommended to expand molecular and biological surveillance of
LSDV to other regions and to promote further research on immune responses and
the development of attenuated vaccines. These efforts will support the timely
availability of domestic commercial products and enhance proactive epidemic
prevention and control.

Supervisor PhD candidate

Dang Vu Hoang, PhD Tran Thi Thanh Ha, PhD Tran Anh Tuan

XX



NHUNG PONG GOP MOI CUA LUAN AN

- D3 dang ky trinh ty day du gen cua 03 ching vi rat NA06, HT18 va
QBO09 d3 duoc dang tai trén ngan hang dit liéu genebank thé gidi véi ma sb dang
ky 1a tir PQ859562-PQ859564.

- Pic diém trinh ty va phan nhom phylogenetic: Gene p32 dong nhét
100% giita cac chung khu vuc Bic Trung b va rat giéng véi chung da bao céo
& Viét Nam va Trung Qudc. Phan tich GPCR cho thiy cac ching dia phuong
thudc Cluster 2.5 (tai to hop) cuing nhém véi chiing tai Trung Québc, Hong Koéng.
Phan tich RPO30 xép cac chimng Viét Nam vao Subgroup III, ciing nhém véi
chung gy bénh & Trung Qudc. Ba chung phan lap (NA06, HT18, QB09) ¢ do
turong dong 99.6-99.8% véi cac chung Trung Quéc nhu LSDV/China/GD01/2019
va XJ201901.

- Nubi ciy va doc luc in vitro Pa phan 1ap thanh cong 10 ching trén té
bao MDBK, véi doc luc dao dong 6.3-7.1 logio TCIDso/ml (cap do vira—cao).

- Tdc d6 nhan Ién & mdi trudong 0.01 MOI, vi rt dat ndng d6 cao nhat sau
~120 gio trén té bao MDBK. On dinh di truyén ctia 03 chiing QB09, HT18, NA06
duy tri khong thay ddi vé trinh tu nucleotide sau 10, 20 va 30 doi cdy va co sé
quan trong cho phat trién vaccine nhugc doc hodc bat hoat.

- Nghién ctru in vivo gy nhiém thanh cong chung NAO06 trén bo: Liéu
2x107 TCIDso/ml, xuat hién vi rdt trong mau sau 3 ngay. Liéu 2x10-2x106.5
TCIDso/ml, xuat hién vi rit tir ngay 5-7, tang dinh ngay 11-14. Bo thi nghiém
bat dau dao thai vi rdt qua dich tiét hau hong, miéng, mili sau 5—7 ngay, kéo dai
dén it nhat ngay 21. N6t san 13 noi tap trung nong do vi rit cao nhat.

- Chung vi rat VDNC NAO06 bat hoat (BEI 10 mM/24 h) dat ti 1¢ bao hd
100% sau 28 ngay, thé hién qua khang thé dic hiéu. Pap tng cytokine, quan sat
thay d6i ndng do cac cytokine tién viém (IFN v, IL 1o, TNF ) va khang viém
(IL 6, IL 10, TGF B1) trong méu va té bao, phan anh co ché mién dich chdng vi rut.

- Tac dung cta hoa chit sat khuan Theo khuyén cdo WOAH, cac hoa chét
nhu SDS 0.8%, lodine 3%, formalin 1%, chloroform 5%, ether 20%, phenol 2%,
NaOH 3%, NH. 0.5% va Virkon 2% (3060 pht) c6 thé tiéu diét va tc ché vi rit
VDNC phan lap tai Viét Nar£1.

Ngwoi hwong dan khoa hoc Nghién ciru sinh

TS.Ping ViiHoang  TS. Tran Thi Thanh Ha Trin Anh Tuén
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PHAN 1. MO PAU

1.1. Tinh cép thiét cia dé tai

Trong nhitng nim gan day, sy xuit hién ngay cang nhiéu cac bénh méi ndi
va tai ndi lay truyén qua bién gi6i da tré thanh méi lo ngai 16n dbi véi strc khoe
vat nudi va gay thiét hai kinh té toan cau. Mot trong nhitng bénh nguy hiém déi
v6i dong vat nhai lai nhu trau, bo 12 bénh Viém da ndi cuc (VDNC). T6 chic Thi
y Thé gioi (WOAH) di liét ké VDNC vao danh myc cac bénh bt budc cong bd
dich, x4c dinh dy 12 bénh truyén nhiém do vi rat LSD (Lumpy skin disease) thudc
ho Poxviridae, chi Capripoxvirus gay ra. Mac du khong gay bénh cho nguoi,
VDNC gay thiét hai nghiém trong cho nganh chin nudi do giam ning suat, kha
ning sinh san, gdy say thai, ton thuong da, va han ché van chuyén, thuong mai
(Das va cs, 2021; Tadesse Degu va Fesseha, 2020; Clemmons va cs, 2021).

Bénh dugc ghi nhan lan dau tai Zambia (1929), sau d6 lan rong khap chau
Phi, Trung Pong, Pong Au, va chau A. Tai Viét Nam, VDNC xuét hién tir thang
10/2020 va dén thang 6/2025 di gay anh hudng tai 55 tinh, thanh phd véi hon
212.000 ca mic. Pic biét, viing Bac Trung Bo chiu thiét hai nang né, chiém khoang
30% téng s6 ca méc ca nudc (Mathijs va cs, 2021; Tran va cs, 2021a; Cuc Thu y,
2025). Bénh VDNC duoc dac trung boi ty 1€ méc bénh cao 1én t&i 90% va ty 1€
chét thuong nho hon 10% tuy thudc vao phan tng mién dich cia vat chi. Bénh
VDNC lay truyén truc tiép qua tinh dich (giao phdi tu nhién hodc thy tinh nhan
tao) (EFSA, 2015); lay truyén gian tiép qua tiép xUc gan giii v6i dong vat bi nhiém
bénh hoic dung chung mang thirc dn va nudc ubng bi 6 nhiém (Moudgil va cs,
2023); lay truyén co hoc qua rudi, mudi dbt, ve, mong (Mulatu va Feyisa, 2018).

Vi rat LSD von ¢6 tde do tién hoa cham, bd gen duoc bao ton cao va chi
xudt hién bién ddi dang ké & cac gen lién quan dén kha niang tron tranh mién dich.
Tuy nhién, si 1ay lan nhanh chéng ciia VDNC trén toan cau ciing nhu tai Viét Nam
gan ddy dit ra nhiéu van dé nghién ciru, bao gém: liéu sy gia tang dot bién trong
bd gen c6 dan dén sy xuat hién va luu hanh dong thoi cta nhiéu bién thé hay khong;
céc dic tinh sinh hoc nhu kha ning thich nghi, nhan Ién trén té bao dong va tinh

sinh mién dich cta cac chung VDNC tai Viét Nam c6 diém gi trong dong hoic



kh&c biét so v4i cac chung dang luu hanh trén thé gidi; va néu c6 su bién doi trong
bo gen, thi kha nang kich thich sinh mién dich cling nhu su man cam cua vi rit co
thay doi so vdi cac chiing trudc day hay khong.

Trude thyc trang d6, dé tai “Nghién civu mot sé dic tinh sinh hoc va sinh
hoc phén tir ciia cdc chiing vi rit gdy bénh Viém da néi cuc trén trau, bo luu
hanh tai viing Bic Trung Bj, Viét Nam” duoc thuc hién nham cung cap co s
khoa hoc cho cong tac phong, chéng dich bénh hiéu qua.

1.2. Muc tiéu nghién ciru ciia dé tai

Nghién ctru dic diém sinh hoc va sinh hoc phan tir cia cac chung vi rdt gay
viém da noi cuc di va dang luu hanh tai 6 tinh Bic Trung B9 cua Viét Nam.
1.3. Y nghia khoa hoc ciia dé tai

Céc két qua nghién ciru sé 12 co s khoa hoc cho viéc nghién ctru phét trién
phuong phap chan doan nhanh chinh xéc, san xuat vic xin chung vi rit phan 1ap ¢
ndi dia, va 1a ngudn tu lidu sir dung trong cong tac giang day.

1.4. Y nghia thye tién ciia dé ti

- Nghién ctru vé dic diém sinh hoc phan tir ¢4 ¥ nghia quan trong trong dinh
huéng st dung vic xin phong bénh VDNC

- Nghién ctru vé sy man cam cua vi rat LSD d6i véi cac loai chét sat trung
thong thuong c6 ¥ nghia quan trong trong dinh hudng sir dung cac chat sat tring
phu hop véi ching vi rat luu hanh tai thuc dia
1.5. Nhirng déng gop méi ciia dé tai

- Cung cép bo dir liéu khoa hoc c6 hé théng vé dic diém sinh hoc va sinh
hoc phan tir ciia vi rat gdy bénh viém da no6i cuc luu hanh tai khu vuc Bac Trung
B9, Vi¢t Nam; trong d6 1am rd kha ndng thich nghi, nhan 1én trén dong té bao
MDBK, dic diém gy bénh, tinh sinh mién dich va mitc d man cam véi mot )
chat sat tring thong dung.

- Cung cap dit liéu hé gen cta cac ching vi rat LSD luu hanh tai khu vue
nghién ctru, thong qua phan tich trinh tu cac gen dac trung (p32, RPO30, GPCR)
va trinh ty toan by b gen, qua dé lam rd mbi quan h¢ pha hé va mac do tuong
d6ng di truyén véi cac chung trong nudc va trén thé gidi.

- Pay la nhirng dit liéu c6 y nghia khoa hoc va thyc tién, 1 co s& cho nghién
2



ctru ing dung dua trén gen trong chin doan, giam sat dich bénh va phat trién vic
xin phong bénh phu hop, hiéu qua; dong thoi cung cip tu lidu phuc vu dao tao va

nghién ctru trong linh vuc thu y.



PHAN 2. TONG QUAN TAI LIEU
2.1. Lich sir va tinh hinh bénh Viém da néi cuc
2.1.1. Lich si# va tinh hinh bénh Viém da néi cuc trén thé gisi

Bénh VDNC lan dau tién dugc bdo cdo vao nam 1929 tai phia Bic
Rhodesia, Zambia. Thoi gian sau do ¢6 nhitng dot bung phat dac biét nghiém trong
duogc ghi nhan vao cac nam 1953, 1954, 1957 va 1962. Nam 1957 tai Nam Phi, vi
rit LSD dugc x4c nhan gy bénh bang viéc xac dinh poxvi rit va ching Neethling
cua loai vi rat nay dugc phan lap tir tinh Western Cape cua Nam Phi va da trd thanh
chung dién hinh cho dén nay. Sau khoang cach 14 nim, Sudan d3 béo cao su bing
nd ctia bénh VDNC vao nim 1971, & Nigeria vao nam 1974 (Wolff va cs, 2022b).
Bénh lan dau tién dugc phat hién & Ethiopia vao nam 1983 va lan rong ra hau hét
cac ving trong ca nude (Gumbe, 2018). Ngoai ra, mot sb cac 6 dich nho 1¢ ciing
duoc b4o cdo & Tanzania, Kenya, Zimbabwe, Somalia va Cameroon va su tai xudt
hién cac 6 dich bénh mang tinh chat dia phwong tai cic qubc gia chau Phi di dugc
ghi nhan trong giai doan nira sau cua thé ky 20 (Roche va cs, 2021).

Béo céo dich bénh dau tién ngoai khu vuc cac nude chau Phi can Sahara 1a
tai Ai cap vao nam 1988, tiép d6 1a Israel vao nam 1989. Kuwait (1991), Lebanon
va Bahrain (1993), Yemen (1995), Cac Tiéu vuong quc A Rap thng nhat (2000)
va Irag nam 2013 (Rouby va cs, 2021).

Bénh VDNC duoc bao cdo & chau Au vao nam 2013 véi cac 6 dich xay ra
tai Thé Nhi Ky. Nguyén nhan xay ra dich dugc cho 1a dén tir cac nuéc 1ang giéng
¢ Trung Dong. Sau d6, dich bénh nhanh chéng lan rdng trén cac ving chan nudi
ctia dat nude ndy va lay sang cac nude Lién minh Chau Au bao gdm Hy Lap va
Anbani vao nam 2015 (Tuppurainen va Oura, 2012). Ciing vao thoi diém d6, bénh
VDNC da dugc bao céo tai cadc nude Balkan va Nga. Tuy nhién, dot bung phat 16n
chi dugc ghi nhan & Nga va mot sd qudc gia & chau Au vao nim 2017 noi dich
bénh hau nhu duoc kiém soét thanh céng bang tiém chung hang loat. Sau d6, dich
lan dén cac qudc gia chau Au khac bao gdm Bulgaria, Macedonia, Serbia, Kosovo.

Sy lay lan cta dich bénh dugc cho 12 do di chuyén ty do gitta cac nudc lang giéng



va dit cac qudc gia chua ting 6 dich vao nhém nguy co cao (Mercier va cs, 2018;
Mulatu va Feyisa, 2018a).
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Hinh 2.1. Ban dd lich sir va s 13y lan ciia bénh VDNC trén thé gi6i
(Ngudn: WOAH, 2021c)
Sy bung phat bénh VDNC ¢ chau A duoc ghi nhan ¢ Trung Qudc vao nim

2019 khi 6 dich dau tién dugc bao cao vao thang 9 nam 2019 tai khu vyc Tan
Cuong, sau d6 1ay lan nhanh trén pham vi ca nudc. Vi rat da 1am day 1én su lo ngai
vé su xam nhdp ctia né vao cac qudc gia chua cd dich véi luong trau bo 16n nhu
Uc (Akther va cs, 2023b). Pén nay, dich bénh da 1ay lan sang phan 16n cac nudc
chau A bao gém Anbo (Sudhakar va cs, 2020a), Nepal (Acharya va Subedi, 2020),
Bangladesh (Hasib va cs, 2021), Mong C6, Hong Kong (Zan va cs, 2022) va Cac
nudc BDong Nam A nhu Thai Lan, Lao, Myanmar, Campuchia, Indonesia va Vi¢t
Nam (Maw va cs, 2022; Singhla va cs, 2022; Tran va cs, 2021a). Theo WOAH, tur
thang 7 nam 2019 cho dén nay, dich bénh VDNC da va dang dién ra tai trén 20
qudc gia, ving lanh tho va udc tinh thiét hai do bénh VDNC gay ra tai cac nudc
khu vuc Chau A trén 1.5 ty USD.
2.1.2. Tinh hinh bénh Viém da néi cuc tai Vigt Nam va viing Béic Trung Bé
Bénh VDNC trén tru, bo lan dau dugc phat hién ¢ Viét Nam vao thang 10
nam 2020 tai tinh Lang Son va Cao Bang, sau d6 lay lan hau hét c4c tinh thanh cta
Viét Nam. Theo b&o co cia Cuc Thi y tinh dén hét thang 9 nam 2021 dich da lay

ra dién rong, tai 4.269 x4 cua 55 tinh, thanh phd, véi tong s 208.484 con gia stc



méc bénh, trong do6 c6 29.078 con bi chét va tiéu huy. Viéc ap dung chuong trinh
tiém phong véc xin di duoc thue hién 12 bién va sau 1 nim trién khai chuwong trinh
véc xin trén dién rong, giam gan 92% so trau bd mac bénh va giam 98% chét va
tiéu huty (Cuc Tha'y, 2023). Tinh tir thang 10/2022 dén thang 6/2025, s6 xa c6 dich
tir 1an dau tién xuat hién dén nay 13 4.806 x3 v4i 212.885 con trau bo mic bénh,
trong d6 ¢6 30.013 ca chét va tiéu huy (Cuc Tha y, 2025).

O dich dau tién tai vung Bic Trung B dugc nghi nhan tai huyén Quy Hop,
tinh Ngh¢ An vao thang 12/2020, sau do tiép tuc dugc phat hién tai Quang Tr1 va
cac tinh khac trong ving. Thiét hai kinh té 16n nhat do bénh VDNC gay ra duoc
ghi nhan & viing Bic Trung Bo Viét Nam, noi ¢6 khoang 47.182 ca méc bénh va
9.053 ca mac bénh va tiéu hity, chiém ty 1é khoang 30% tong s6 trau bo nhiém
bénh va tiéu huy cua ca nudc (Cuc Thu y, 2025).

Bang 2.1. So sanh tinh hinh dich bénh VDNC ciia viing Bic Trung Bé so véi
tinh hinh dich bénh VDNC cua cd nuéc

Chi tiéu so sanh Ca nuée Bic Trung B

Sé tinh, thanh phd c6 dich 55 6

S6 huyén c6 dich 465 84

S6 x4 co dich 4.806 1.150
S6 6 dich 5.009 1.223
S6 thén c6 dich 19.690 5.430
S6 ho ¢6 dich 130.392 35.033
S6 mac bénh 212.885 47.182
Téng chét, huy 30.013 9.053

2.2. Cac dic diém sinh hoc co ban vi rit LSD
2.2.1. Cin bénh va cdu tric cia Vi rat LSD

Bénh VDNC, con goi 1a bénh da san hodc gia mé day, 1a bénh truyén nhiém
gdy ra ¢ trau, bo, do mdt loai vi rat thudc chi Capripoxvirus (CaPV), phan ho
Chordopoxvirinae trong ho Poxviridae. Chi CaPV bao gom vi rit dau ciru (SPPV),
vi rat dau dé (GTPV) va vi rat LSD. V& mit khang nguyén, vi rat LSD c6 lién

quan chit ch& vai vi rat gy bénh dau ciru, dé, va tit ca ching déu c6 kha ning bao



ho chéo khoang 96% (Lojkic va cs, 2018). Vi vay, nhitng vi rdt ndy khong thé phan
biét bang cac xét nghiém huyét thanh hoc théng thudng.

Vi rit VDNC c6 hinh bau duc hodc hinh vién gach, v&i do dai 294 nm va
rong 262 nm, gom 16i hinh qua ta dugc bao phi boi 16p lipid kép. Cau trdc bo gen
ctia vi rut LSD tuong tu nhu cac poxvi rit khac, bao gom céc soi kép DNA tuyén
tinh, chiéu dai khoang 151 kbp va ma hoa khoang 156 khung doc mé (ORF). Trong
s6 d6 6 146 gen dugc bao ton ma hoa cac protein lién quan dén phién ma mRNA,
chuyén héa nucleotide, sao chép DNA, xtr 1y protein, cu trac va lip rap virion,
ddc luc cta vi rat va pham vi vat chu. Loi vi rat bao gém mot phan tor DNA soi
d6i 16n va khoang 80 protein. Hai muoi protein duogc lién két v6i qua trinh phién
mi va bién d6i mRNA (Moss, 2012). Céc than hai bén dugc gin vao bé mit cia
16i va chira cac protein ¢ chirc ning diéu hoa mién dich, cho phép vi rit trén tranh
kha ning phong vé chdng vi rat ciia vat chu (Schmidt va cs, 2013). C6 hai dang
hat vi rat khac nhau cua poxvivirus. Mot la trudng thanh néi bao vi rat (MV) chira
mot mang don va mang con lai la vi rat bao boc ngoai bao (EV) chtra hai mang

(Haftu, 2012; Moss, 2012) (Hinh 2.2)
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Hinh 2.2. Céu tric chung ciia vi rit bénh VDNC

(Ngudn: Huang va cs, 2012)

Protein cdu trac p32, GPCR, hay PRO30 déng vai tro trong kha ning bam

dinh, xdm nhiém, trén tranh hé thong mién dich cua co thé, kich thich vat cha san
sinh khang thé cua vi rat gy bénh VDNC. Gen p32 cta vi rat LSD c6 d¢ dai 1a
969 bp, ma hoa cho 323 amino acid. Protein p32 (envelope protein) la mot protein

cAu trlic c6 tinh khang nguyén cao cua tt ca cac ching CaPV bao gém SPPV,



GTPV, va LSDV, gen p32 dugc str dung dé phat hién huyét thanh hoc va chan
doan gen hoc cua cac vi rut thudc gia dinh nha CaPV (Tasioudi va cs, 2016; Hamdi
va cs, 2020a). Gen RPO30 (30 kDa RNA polymerase subunit), trong dong véi gen
E4L cua vi rat vic xin, ma hoa tiéu don vi RNA polymerase 30 kDa déng vai tro
quan trong trong qua trinh sao chép va nhén lén cua vi rat LSD (Lamien va cs,
2011a; Santhamani va cs, 2014; Sprygin va cs, 2018d). Gen GPCR (G-protein-
coupled chemokine receptor) 1a gen ma hoa thu thé chemokine két hop véi protein
G, dong vai tro lién két mang, tham gia vao qua trinh diéu hoa mién dich cua vat
chu (Santhamani va cs, 2014; Sudhakar va cs, 2020c).

2.2.2. Swnhan Ién ciia Vi rat trén 2 bao

Gidng nhu cac thanh vién khac ctia ho poxviridae, vi rat LSD thé hién chu
ky sao chép té bao chat, trong d6 DNA mach kép (dsDNA) 1a enzyme trung gian
cho san xuat RNA thong tin (mRNA) va sao chép bo gen cho virion con chéu.
Tong hop DNA cua vi rat bat dau tir 1,5 dén 6 gio sau khi nhiém vi rit va hai loai
virion gdy nhiém (mang don va mang kép) duoc giai phong khoi cac té bao bi
nhiém (Zewdie, 2021). Vi rit nhan 1én trong mot s6 loai té bao chinh bao gom té
bao than ctru va b8, té bao than phdi ctru va nguyén bao soi phodi ga. Tuy nhién, su
phat trién ctia nd bi han ché & té bao than khi xanh chau Phi (Vero) (Xie va cs,
2024). Ngoai ra, vi rut LSD c0 kha nang nhan Ién trén mang dém tui niéu cua phoi
g3, noi N6 tao thanh cac ton thuong dang mun nude ma khong gay chét phdi (Pervin
va cs, 2023).

Loai té bao duoc sir dung phd bién nhit dé nudi cay va phan lap céac loai
CaPV 1a té bao thin clru va tinh hoan ciru so cip. Tuy nhién, quan thé té bao so
cap khong dong nhat va dé& nhiém vi rat khac nhu vi rat bluetongue (Beard, 2016a).
Vi véy, trong nhitng nim gan ddy cac dong té bao nhu té bao tinh hoan budng trimg
OA3.Ts (Ovine testis cell- t& bao tinh hoan ctru) va té bao MDBK di duoc sir dung
trong phong thi nghiém nubi cdy va phan lap vi rit gay bénh VDNC (Fay va cs,
2020). Té bao Vero ciing di duoc thir nghiém dé nudi cdy vi rat gdy bénh VDNC

nhung dugc chimg minh 1 ¢6 kha ning sao chép CaPV kém hon so véi té



bao MDBK va OA3.Ts va do d6 khong duoc khuyén khich dé phan lap vi rat
(Rhazi va cs, 2021).

Tai Viét Nam, ngay sau khi dich xay ra, nhom nghién ctru cia VIEN CHAN
NUOI VA THU Y VIET NAM d4 tién hanh thu thap mau bénh pham va tién hanh
phan lap vi rit gdy bénh VDNC trén té bao dong MDBK. Két qua cho thiy bénh
tich t& bao dic trung bat dau xuat hién tir ngdy tht 3 sau gy nhiém. Céc bénh tich
té bao tang dan ¢ ngay thi 5 va dat dinh ¢ ngay thtr 7 (Sanz-Bernardo va cs, 2021;
Tran va cs, 2021).

Gay nhiém LSDV i chirng am
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Ngay 03 (D3) .
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g
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Hinh 2.3. Bénh tich VDNC trong cac ngay trén te bao dong MDBK

(Ngudn: Tran va cs, 2021b)

2.2.3. Twong tac giira vdt chu va vi rut LSD
Vi rat VDNC c6 tinh dédc hi¢u cao vdi vat cha va chi gdy bénh ¢ cac loai
gia stic nhu bo va trdu nudc, trong khi céc 10ai thuan hda khac nhu ctru, dé, lon va
ngua khéng bi anh huong do tinh ddc hiéu cua vat chu (Akther va cs, 2023). Bo la
vat chi chinh, nhung khang thé dic hiéu véi vi rat di duoc tim thay & nhiéu loai
dong vat nhai lai hoang d& nhu linh dwong va huou cao cb bat ctr khi ndo thuc hién

gay nhiém thir nghiém (Pal va Paulos Gutama, 2023). Tuy nhién, can phai quan
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sat va theo ddi thudng xuyén cac dot bung phat dich bénh va vi rit dot bién dé du
doan kha nang 1y nhiém sang vat chi khac. Muc dd nghiém trong ciia VDNC &
vat chu phu thudc vao mot sd yéu t vat chu va moi trudng. Mic di gidng, do tudi
va gidi tinh dudng nhu khong dong vai trd quyét dinh mirc d6 nghiém trong cua
bénh (Elhaig va cs, 2017), mét sé nghién ctru cho thiy bo Bos taurus dé mic bénh
ning hon bo ban dia (Bos indicus) va bo Zebu (Sudhakar va cs, 2020) do dic diém
da mong va ning suét sita cao. Bo Zebu dyc thudng dé mic bénh do l1am viéc nhu
dong vat kéo cay, dan dén trﬁy xuoc da, tré thanh noi thu hat vat cha trung gian.
Bé con ¢d xu huéng biéu hién cac dau hiéu 1am sang nghiém trong hon bo trudng
thanh (Amenu va cs, 2018).

Trong diéu kién moi truong 1y tuong, quan thé vat cha trung gian c6 thé
sinh s6i ndy nd va tiép xtc thuong xuyén hon véi vat chit man cam. Chin nudi &
vung dat thip véi cac ving nudce ton dong tao diéu kién am udt phu hop cho su
sinh trudng cua rudi, mudi, ve (Amenu va cs, 2018). Hé thdng chian nudi dugc thiét
ké cho bo sita nang suat cao két hop véi diéu kién méi truong thuan 1gi cho vat
chu trung gian co thé tao ra tinh trang cing thang, ¢ thé gay tc ché mién dich &
vat chu va phat sinh bénh (Tageldin va cs, 2014).

Phan mg mién dich cta vat chu d6i véi bénh VDNC chua duoc hiéu 13,
nhung giéng nhu hau hét cac loai CaPV, kha nang mién dich sudt doi chéng lai sur
tai nhidm vi rGt LSD da duoc chimg minh. Sau khi 1ay nhiém, su phat trién va nhan
1én ctia vi rat LSD dién ra bén trong té bao, do d6 mién dich dich thé khong thé
chdng lai su ting sinh ctia vi rdt nhung mién dich bam sinh ¢é kha ning tao ra phan
g mién dich bang céach kich thich hé théng mién dich thich ing va mét s6 té bao
mién dich trung gian nhu té bao lympho, dai thuc bao va bach cau trung tinh, chiu
trach nhiém vo hiéu hoa tdc nhan gay bénh va kiém soat bénh (Milovanovié va cs,
2019). Bong vat da phuc hoi sau khi 1y nhiém tu nhién san xuat ra cac khang thé
dic hiéu, c6 kha nang trung hoa t6i 3 log ciia vi rlt va ciing ¢ kha nang chong lai

su tai nhiém.
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2.2.4.Sinh bénh hoc va dnh hwéng ciia Vi rit LSD 18N co thé vit chii

Kién thirc vé sinh bénh hoc cia VDNC con han ché so véi cac bénh do vi
rit khac gay ra. VDNC cho thdy mé hinh sinh bénh tién trién tir khi nhiém vi rat,
sau d6 1a xAm nhap va nhan 1én tai chd, rdi phat trién thanh vi rat trong mau, dan
dén su van chuyén vi rut dén cac mé va co quan cu thé (Kayesh va cs, 2020). Thoi
gian & bénh cua VDNC la khoang 5 tuan trong truong hop méc tu nhién, trong khi
thoi gian 0 bénh thuc nghiém dao dong tir 4 dén 7 ngay (Moudgil va cs, 2023).
Ciing nhu céc thanh vién khac cua CaPV, vi rat LSD c6 déc tinh dinh dudng mo
d6i voi té bao simg. Ngay sau khi nhiém ty nhién hay thuc nghiém, vi rit bat dau
nhan 1én trong hau hét cac té bao phd bién nhu té bao simg, biéu mo nang 16ng,
nguyén bao soi, dai thue bao k& va té bao quanh mach & vi tri wa thich nhu da dau,
¢d, co quan sinh duc, chan tay va vi. O té bao simg, ban dau xay ra tinh trang tang
san va thoai hoa phinh to, c¢6 thé lan dén 16p biéu bi va hinh thanh mét s6 tai nho,
sau d6 cac tdi 16n hon hinh thanh do su hop nhét cua cac tai nho va thu hit céac té
bao viém tich tu & 16p biéu bi, 16p ha bi va 16p dudi da. Cubi cing, ¢6 10ét véi dich
tiét dan dén hinh thanh vay va dong vay vai cac murc d6 xuét huyét, sung huyét va
phti né khac nhau ¢ xung quanh (Mulatu va Feyisa, 2018). Cac hat vi rat ¢6 thé
dugc van chuyén dén cac vi tri nhiém trung thir cdp bao gém phoi, gan, than va
céc hach bach huyét khac (El-Kenawy va EI-Tholoth, 2011) thong qua tuan hoan
toan than; dic biét cac té bao don nhan dugc coi 1a vat mang vi rat LSD va s6t
khong lién tuc 1a ddu hiéu ciia tinh trang nhidm vi rit huyét cuc do. Trong qua trinh
Vi rit huyét, c6 thé c6 kha nang phaét trién viém mach va viém mach bach huyét do
t6n thuong ndi mo voi sy nhan 1én cua vi rat (Akther va cs, 2023).

Vi rdt LSD thé hién chu trinh sao chép té bao chat, trong d6 DNA chudi kép
(dsDNA) phan 1én duoc trung gian enzyme dé san xuit RNA thong tin (mRNA)
va sao chép bo gen cho virion thé hé con chau (Mulatu va Feyisa, 2018). Vi rit
LSD nhan Ién & té bao biéu md sau d6 xam nhép vao mau gay ra triéu ching sét &
vat chu va di chuyén dén da va niém mac lam ndi u cuc khép bé mat da va niém
mac. Mot s nghién ciru cho thay thoi gian 0 bénh 4 - 14 ngay. Tuy nhién, nhiéu

nghién ctru thuc dia da chimg minh thoi gian @ bénh c6 thé tir 2 - 5 tuan (Sanz-
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Bernardo va cs, 2020). Vi rat LSD sao chép ndi bao trong dai thuc bao, nguyén
bao soi, té bao ndi MO va té bao ngoai vi. Sy nhan I&n cua vi rit tai cac té bao nay
gay ra tri€u chirng viém mach va viém hach bach huyét (Coetzer va cs, 2018).
Kiém tra m6 hoc cac tén thuong & dong vat bi nhiém vi rat gay bénh VDNC cho
théy su khac biét vé cac tridu chimg bénh tich tiy theo giai doan nhiém trung.
Trong qua trinh nhiém tring, kiém tra mé hoc cho thay ton thuong cac phan da
cua dong vat bi nhiém vi rat LSD ¢6 sy thoai hoa phinh to ¢ 16p biéu bi, sy hién

dién cua thé vui trong t€ bao chat, viém mach va tang sinh ctia nguyén bao soi

Hinh 2.4. Ton thwong trén da é bo bi nhiém vi rat gy bénh VDNC
(a, b) Cac nét san trén da bao phu toan bo co thé gia suc mac bénh; (¢, d) Cac vét
thuong hoai tir & ving da

(Nguon: Mathijs va cs, 2021)

Nhiém trang cdp tinh & gia stic c6 lién quan dén viém mach va viém bach
huyét, gay huyét khdi va nhdi mau véi hau qua hoai tir két hop v6i thim nhiém
mién dich. Do d6, giai doan muodn ctia nhiém tring dic trung bai tinh trang xo hoa,
trong d6 cac té bao chét (do hoai tir) & giai doan nhiém tring ban dau duoc thay
thé bang té bao viém va nguyén bao soi. Giai doan cudi ciia bénh 6 biéu hién ting
stng & 16p biéu bi. Cac té bao hoai tir bi phil né, hinh thanh mun nuéc bén trong.

Sy xuét hién cta thé vui ciing 1a dic diém cta nhiém tring giai doan mudn. Nhin
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chung, gia stc dang cho con bu, gia stic non, gia stc c6 tinh trang strc khoe kém
dé bi méic bénh VDNC hon. Nguyén nhan 1y giai cho vin dé nay c6 thé do kha
nang mién dich dich thé cua co thé chua hoan thién hodc bi suy giam (Babiuk,
2018). Tuy nhién, nhitng con bé sinh ra tir trau, bd me da duoc tiém vic xin c6 kha
nang chdng chiu bénh tat it nhat 2 thang dau sau khi sinh do chiing nhan duoc
khang thé ctia me thong qua sira non (Agianniotaki v cs, 2017c). Dén nay, chua
€6 nghién ctru ndo chirng minh trau bo khaoi bénh ¢ trang thai mang trung va tuong
ty nhu cac poxvi rut khac, kha ning mién dich sau khi khoi bénh VDNC tu nhién
1a suét doi ( Mulatu va Feyisa, 2018; Gupta va cs, 2020).

Tuy thudc vao tai lugng Vi rat, tinh man cam va kha niang mién dich cta vat
chu, cac yéu t6 quan ly va moi truong, VEC to gay bénh, cac biéu hién 1am sang cua
bénh VDNC c6 thé duge chia thanh dang nhe va cép tinh. O thé nhe, ton thuong
dang ndt c6 dudng kinh 1-5 cm duoc tim thay trong vong 2—3 ngdy sau khi bét
dau sot cung véi chimg chan an, luoi van dong, tang tiét nudce bot, tiét dich & mii
va mat, thé trang hbc hac. Cac nét thudng tron, ndi 18n, cimg, dau va sung huyét
va thuong théy & da mdm, co, lung, chan, biu, day chau, mi mit, tai dudi, niém
mac miii va dudi (Almeida va cs, 2011; Salib va Osman, 2011). Dang cap tinh ning
hon, sét cao lién tuc, chan dn va thuong la nam mot chd, co thé quan sat théiy nhiéu
ndt san dong nhit trén co thé dong vat trong vong 2-3 tuan ké tir khi phat bénh.
Céc t6n thuong dang ndt ndi 1én thuong co kich thudc khoang 1-7 cm va thuong
théy nhét & dau, co, bau va, co quan sinh duc, day chau va chan va co thé dé dang
tach ra khoi ving da khoe manh xung quanh bang mét vién xuat huyét (Gupta va
cs, 2020). Cac ndt nhé hon thuong két hop lai dé tao thanh cac t6n thuong 16n hon
va bong ra tao ra thanh vét thuong ho. Do vy, thu hut cac vecto gdy bénh nhu
rudi, mudi, ve mong va thudng gay ra nhiém khuéan thir cap (Coetzer va cs, 2018;
Gupta va cs, 2020). Do toan bg da va co bi anh hudng, con dau dir doi khién con
vat khong mudn di chuyén; ¢ truong hop quan sat thay hién tuong phu mit, tc va
chan (Jameel, 2016). O nhiing con bo bi anh hudng c6 thé xay ra hién tugng mat

stta nghiém trong, say thai va mat dong duc kéo dai,
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trong khi do, O dong vat duc, ton thuong mo tinh hoan co thé gay sung biu, dan
dén vo sinh tam thdi hodc vinh vién (Al-Salihi, 2014; Lu va cs, 2021).
2.3. Pic diém sinh hoc phan tir ciia vi rat Viém da néi cuc
2.3.1. Cac gen diic trung ciia Vi rat Viém da néi cuc

Céc gen RPO30, GPCR va p32 déu mang tinh dic trung riéng cho cac vi rut
thugc ho CaPV bao gdm LSDV, SPPV va GTPV ¢ ca cap do trinh tu nucleotit va
axit amin; do d6, chung duoc sir dung dé phan biét LSDV, SPPV va GTPV
(Lamien va cs, 2011a; Santhamani va cs, 2014; El-Tholoth va El-Kenawy, 2016;
Agianniotaki va cs, 2017a; Sudhakar va cs, 2020). B nhay va dac hiéu cua cac
phuong phép sinh hoc phan tir chan doan phéan biét LSDV, SPPV va GTPV dua
vao céc gen P32, RPO30 va GPCR di duoc sir dung dé phat hién va xac dinh dic
diém cua LSDV va cac CaPV khac (Santhamani va cs, 2014; El-Tholoth va El-
Kenawy, 2016).

Gen P32 cua vi rat gdy bénh VDNC c¢6 d6 dai doan ma hoa protein p32 1a
969 bp, m& hoé cho 323 amino acid. Protein p32 (envelope protein) 1a mdt protein
ciu tric co tinh khang nguyén cao, thudng dugc sir dung dé phat hién chan doan
huyét thanh va sinh hoc phan tir cia céc vi rat thudc ho CaPV. T6 chie WOAH
khuyén céo rang gen p32 la mot khang nguyén gay bénh quan trong. Trong mot sd
nghién ctru, gen p32 da dugc str dung dé phat hién va xac dinh dac diém phan tir
clia cac vi rat thudc ho CaPV. Cac phan tich vé cdy pha hé cta cac chung vi rit
LSD dua trén gen p32 c6 thé coi la cong cu dang tin cay trong viéc xac dinh ngudn
gbc cuia cac chung vi rut LSD va phan biét v6i cac vi rat khac thudc ho nha CaPV
(WOAH, 2021b).

Gen RPO30 twong dong v6i gen E4L ciia vi rit vaccinia, ma hoa tiéu don
vi RNA polymerase phu thuoc DNA va gen nay dong vai tro quan trong trong viéc
nhan 1én cua vi rat ( Kononov va cs, 2019a; Aleksandr va cs, 2020b; Lambert va
cs, 2021). Hién nay, cac nha nghién ctru st dung phuong phap PCR va giai trinh
tu doan gen PRO30, két hop phén tich ciy pha hé gen PRO30 dé phan biét chinh
X&c céc Vi rit thudc gia dinh nha CaPV bao gdm LSDV, SPPV va GTPV (Lamien
va c¢s, 201l1a; Santhamani va cs, 2014; El-Tholoth va El-Kenawy, 2016;
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Agianniotaki va cs, 2017a; Sudhakar va cs, 2020). Mot s nghién ciru gan day chi
rarang, str dung cip primer cho phan tng PCR dwong tinh nham khuyéch dai doan
gen RPO30 duong tinh 1a c6 thé phan biét duge vi rat LSD va SPPV ma khong
can giai trinh ty gen (Lamien va cs, 2011a). Hon nita, viéc phan tich di truyén pha
hé gen RPO30 ¢6 thé gilp chling ta xac dinh dugce ngudn gde Vi rat thudc ho CaPV
(Sprygin va cs, 2018b).

Gen GPCR 1a mot trong nhiing gen c6 bién d6i manh nhat trong ho
Capripoxvirus (Santhamani va cs, 2014; Agianniotaki va cs, 2017a) va la muc tiéu
chinh dé phan biét di truyén giita cac vi rit thudc gia dinh nha CaPV (Santhamani
va cs, 2014; Abdallah va cs, 2018). Phan tich pha hé di truyén dya vao gen GPCR
da dugc sir dung dé phan biét gitra cac vi rut thudc ho CaPV (Santhamani va cs,
2014; EI-Tholoth va El-Kenawy, 2016; Agianniotaki va cs, 2017a). Hon nira, dua
vao trinh tu nucleotide gen GPCR va phan tich pha hé di truyén, c6 thé phan biét
cac nhém phu khac nhau cua vi rat LSDV, GTPV va SPPV (El-Tholoth va El-
Kenawy, 2016). Nhitng nghién ctru gan day vé phét trién vac xin cho thay, vic xin
tai to hop mang gen GPCR c6 kha ning san sinh khang thé trung hoa sém. Pong
thoi N6 cho thdy hiéu qua bao ho cao vai trau, bd khi dugc cdng cuong doc (Cetre-
Sossah va cs, 2017).

2.3.2. Phd hé di truyén va phan nhom vi rat Viém da néi cuc

Dua vao trinh ty gen GPCR, vi rat gady bénh VDNC thudc nhoém subtype I
trong hai nhom subtype I va Il cta gia dinh nha CaPV. Nhom suptype | duoc chia
thanh ba nhom chinh bao gdm cluster 1.1, 1.2 va cluster 2. Nhom cluster 2 bao
g0m cac vi rit tai t6 hop mai va duoc chia nho thanh 05 nhom riéng biét tir 2.1
dén 2.5. Phan 16n cac sub-cluster phu nay bao gdm céc trinh ty tir mot hodc hai
chung phan 1ap (Mazloum va cs, 2023). Sub-cluster 1.1 va 1.2 bao gom céc chiing
phan 1ap tir cac khu vire khac nhau trén thé gidi cling nhu phan b trong thoi gian
dai. Chiing phan 1ap sém nhat 12 tir Nam Phi vao nam 1954, trong khi ching m&i
nhat tir An D6 vao nam 2020 (Badhy va cs, 2021; Schalkwyk va cs, 2022). Nguoc
lai, nim dong phu cua cac ching tai t6 hop mdi tao thanh sub-cluster 2 di duoc

phat hién tir nam 2017 va chi c6 & Nga, Kazakhstan va cac nuéc chau A (Krotova
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va cs, 2022b; Krotova va cs, 2022c; Sprygin va cs, 2019a; Sprygin va cs, 2018d;
Sprygin va cs, 2019¢). Dya trén trinh ty h¢ gen hoan chinh, ngudi ta da tinh toan
rang sub-cluster 1.1 va 1.2 ¢4 chung mot to tién khoang 550 nam trude (Schalkwyk
va cs, 2022). Cac chung phan 1ap dugc dau tién dai dién cho ca hai sub-cluster nay
da dugc luu hanh, twong trmg & Nam Phi (sub-cluster 1.1) va Kenya (sub-cluster
1.2) vao nhiing nam 1950 (Schalkwyk va cs, 2022). Sub-cluster 1.1 dugc dai dién
boi chung Neethling, dugc phan 1ap vao nam 1957 va dugc giam doc lyc thanh vac
xin thuong mai vao nim 1959 (Aleksandr va cs, 2020a). Bay diém khéc biét vé
nucleotide da dwoc phat hién gilta cac chung Neethling/1957 doc luc va vic
Xin/1959 (van Schalkwyk va cs, 2020). C4c loai vic xin thuong mai hién c¢6 déu dya
trén ching nay. Ching thudc ciing mdt sub-cluster v6i su khac biét tdi thiéu vé
nucleotide giira chding, cho thay sy duy tri 6n dinh ctia vic xin (Mathijs va cs, 2016;
Douglass va cs, 2019; Douglass va cs, 2020; Mathijs va cs, 2021). Ngoai ra, sub-
cluster 1.1 chira cac chung phan 1ap thuc dia c6 doc luc cao tir Nam Phi dugc phan
1ap vao nhitng nam 1970 va 1990, véi 69 diém khac biét vé nucleotide trong sub-
cluster nay c6 thé do dot bién di truyén (Schalkwyk va cs, 2022).

Nghién ctru truée day di chi ra rang, khoang 2.200 diém khac biét vé
nucleotide da dugc mo ta gitra cac ching phan lap thudc sub-cluster 1.1 va 1.2.
Tréi nguoc v6i su phan bd dja Iy han ché cua sub-cluster 1.1, hién chi bao gdm céc
chung phan lap tir Nam Phi, sub-cluster 1.2 ¢6 cac chung tir Chau Phi, Trung Dong,
Chéau Au va Chau A. Céc trinh ty c6 trong sub-cluster nay cé thé duoc chia nho
thanh ba dong phu, dua trén khoang 260 diém khac biét vé nucleotide giita chiing.
Chung vi rat LSDV NI-2490 (Bovine/Kenya/Neethling 2490/1958) va KSGPO-
240 (LSDV/KSGPO-240/Kenya) ban dau tir Kenya vao nim 1958, ciing nhu cac
chung vac xin KSGPO-240 tir An Do, Nepal va Bangladesh vao nam 2019-2020.
Sub-cluster thtr hai chtra cac chung phan 1ap tir chau Phi cin Sahara, bao gém cac
trinh ty tir Namibia va Nam Phi, va c4c chiing vi rit duge phan 1ap ké tir nam 2000
(Di Felice vacs, 2020; Schalkwyk va cs, 2022). Nguoc lai, sub-cluster phu thir ba co
thoi gian luu hanh ngén nhung phan bé dia ly rong. Cac chung phan 1ap tir Trung Péng,
Chau Au va Chau A dai dién cho cac dot bung phét tir nam 2010 dén
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2016 (Agianniotaki va cs, 2017b; Agianniotaki va cs, 2017c; Sprygin va cs, 2020b;
Sprygin va cs, 2019c).

Nguoc lai, cic chung phan 1ap thudc sub-cluster 2 di dwgc phan b thanh 5
sub-cluster khac nhau do muc do tai t6 hop giira CAC gen cao va xay ra trén bo gen
ctia nhitng vi rat ndy, mic di mo ta dau tién chi vao nam 2017 (Sprygin va cs,
2018c; Sprygin va cs, 2018d; Sprygin va cs, 2020b; Schalkwyk va cs, 2022).
Chung phan lap tir Saratov & Nga vao nam 2017 la chang vi rit tai t6 hop méi dau
tién duoc cong bd va 1a chung phan 1ap thi hai tir cing khu vuc vao nim 2019 ndm
trong nhdm sub-cluster 2.1. Nhitng vi rat nay c6 60% SNP giéng hét véi ching
vic xin Neethling-LW1959 va 40% con lai gidng hét véi KSGPO-240, do d6 c6
chung mét to tién gan véi sub-cluster 1.1 ( Sprygin va cs, 2018c; Krotova va cs,
2022a; Krotova va cs, 2022b). Sub-cluster 2.2 bao gdm chung tai to hop thir hai
dugc xac dinh & Udmurtiya & Nga, vao nam 2019 (Sprygin va cs, 2020b). Chung
phan 1ap LSDV/Russia/Udmurtiya/2019 khac biét vé mat di truyén véi chung
Saratov/2017, ngoai trir cac ching b me chung 13 vic xin Neethling-LW1959 va
KSGPO-240. Chung phan 1ap nay c¢6 chung 55% SNP v4i KSGPO-240 va chi 45%
v6i véc xin Neethling-LW1959 dan dén mdi lién quan phat sinh loai gan hon véi
sub-cluster 1.2 (Krotova va cs, 2022b). Trinh ty hé gen hoan chinh cta chung téi to
hop doc dao thtr ba Kostanay/Kazakhstan/2018 da duogc guri 1én GenBank, nhung
khong c6 thong tin bd sung nao lién quan dén chung phan lap nay duoc cdng bd.
Mic di ciing ¢6 chung 55% SNP véi KSGPO-240 va 45% véi vac xin Neethling-
LW1959, nhung bd gen hoan chinh cua Kostanay/Kazakhstan/2018 va
LSDV/Russia/Udmurtiya/2019  khéng  gibng hét nhau, din dén
Kostanay/Kazakhstan/2018 hinh thanh sub-cluster 2.3 (Krotova va cs, 2022Db).
Sub-cluster 2.4 chira modt tai t6 hgp méi khac tr Nga vao nim 2019,
LSDV/Russia/Tyumen/2019. N6 c6 chung 38% SNP v&i KSGPO-240 va 62% véi
vac xin Neethling-LW-1959 (Neethling/vaccine/LW-1959), din dén mbi quan hé
phat sinh loai gan hon véi sub-cluster 1.1 (Krotova va cs, 2022b; Krotova va cs,
2022c). DONng cudi ciing duoc xac dinh vao nam 2019, Sub-cluster 2.5, 1an dau tién

duge md ta trong mot dot bung phat ¢ khu vire Tan Cuong ctia Trung Quéc Vao
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nam 2019 (Lu va cs, 2020). Cac vi rat thudc dong ndy da lan rong khap Trung
Qué)c vé phia nam dén Viét Nam, Dai Loan, Thai Lan, Campuchia, Malaysia va
Indonesia ciing nhu phia bac dén Mong C6 va Nga vao nam 2020. Dong chiém vu
thé c6 48% SNP gidng hét véi KSGPO-240 va 52% gidng hét véi vic xin
Neethling-LW-1959 (Krotova va cs, 2022b). Pang chu y, trong cung thoi gian,
sub-cluster tai to hop méi 2.5 dang lan rong khap Pong Nam A, mét trong nhiing
chung b me ctia nd, ching vac xin KSGPO-240, da lan rong khap Bangladesh, An
Do, Myanmar, Nepal, Bhutan, Pakistan va Sri-Lanka. Hién chwa ¢4 bao cdo nao ghi
nhan sy tai to hop tiép theo gitra sub-cluster tai to hop 2.5 va cac ching vic xin b me
KSGPO-240 (Mazloum va cs, 2023). Nhu vay, hién tai trén thé gi6i ton tai hai sub-
type va it nhat bay topotype vi rit gay bénh VDNC trén trau bo dang Iuu hanh.

Nhitng nghién ctu dau tién tai Viét Nam d3 phan tich dac diém sinh hoc
phan tir cia vi rit LSD dua trén trinh tu céc gen chi thi p32 va RP030. Két qua cho
thdy cac ching phan 1ap tir nhitng 6 dich ban dau c6 mirc twong dong 100% voi
chung vi rat duge ghi nhan tai Trung Qudc nim 2019. Ngoai ra, né rat gan véi vi
rat gay VDNC duogc phan 1ap ¢ Nga nam 2017 dya trén c&c gen chi bao p32, Gen
RPO30, thymidine kinase va ORF103 (Open reading frame 103) (Mathijs va cs,
2021). Két qua giai trinh tu todn b gen cua vi rit LSD duge thuc hién tir 4 6 dich
& vung Pong Bic Viét Nam da cho thay vi rat LSD phan 1ap tai cac 6 dich nay c6
su twong dong cao vé trinh tu nucleotide v6i nhau. Ngoai ra, khi so sanh trinh tu
nucleotide nay vé&i cac ching tham chiéu dua trén cong cy phan tich NCBI BLAST
cho thiy cé4c chung vi rat thyc dia ciia Viét Nam c6 su twong dong cao 99,99% va
99,41% khi so sanh véi ching vi rit LSD cta Trung Qudc/GD01/2020 (MW355944)
va Nga/Saratov/2017 (MH646674). Pong thoi, nhimg chung vi rdt LSD dang luu
hanh tai viing Pong bac Viét Nam 1a chung vi rit tai to hop giita it nhat mot chiing vi
rat thuc dia va mot chang vi rit LSD trong vic xin. Phat hién ndy nhin manh vai trd
ctia viéc phan tich bo gen hoan chinh trong viéc truy tim 6 dich VDNC (Mathijs va
cs, 2021).

Bén canh d6, két qua nghién cuu tai Trung tdm Chan doan va xét nghi¢m

Thay Trung wong 1 thuéc Cuc Chin nudi va Tha y cho thdy rang gen GPCR cua
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tat ca cac chung vi rut phan lap dugc tr cac b dich du tién tai Viét Nam déu c6
trinh tr gen GPCR gibng hét nhau va c6 doan xda 12 nucleotide twrong ty cac chung
vi riit vic xin VDNC chiing Neethling va KSGP-0240. Vé phan tich pha h¢, cac
chung vi rt LSD cua Viét Nam c6 quan hé gan véi cac ching vi rat LSD cua
Xinjiang/2019 (MN598006), China/XJ/2019 (MN508357) Trung Qudc niam 2019
va céc ching Vi rdt vac xin Neethling va KSGP-0240. Khoang cach di truyén giira
c4c ching Vi rit nay nam trong khoang 1%. Tuong tu nhu vay, d6i véi gen RPO30,
tat ca cac vi rat déu co trinh ty gen RPO30 gidng 100% véi cac ching Vi rit LSDV
Xinjiang/2019 (MN598006), China/XJ/2019 (MN508357) ciia Trung Qudc. Vé
phén tich pha hé dya trén gen RPO30 va GPCR céc chung vi rat gy bénh VDNC
0 Viét Nam, chung vi rat LSDV Xinjiang/2019 (MN598006), China/XJ/2019
(MN508357) ctia Trung Qudc va cac chung vic xin Neethling, KSGP-0240 déu
nam trong mot nhom (Cuc Thu y, 2021).
2.4. Pap ing mién dich trong bénh Viém da ndi cuc

Vai trd cia mién dich qua trung gian té bao (Cell mediated immunity -CMI)
trong bénh VDNC van chua duoc hiéu rd (Tuppurainen va cs, 2017b). Qua trinh
chu yéu duogc thlic day boi té bao lympho T, phan tmg mién dich ndy dan dén viéc
san xuat C4c cytokine quan trong bao gém IFN (Interferon) loai Il (IFN-y). Pay la
IFN duoc san xuit bai cac té bao CD4+ helper T, CD8+ cytotoxic T, yd T, natural
Killer T, and NK (Natural Killer Cell). IFN-y va cac cytokine khac duoc tao ra boi
phan tng CMI ¢6 mot loat c&c chirc ning bao gdom kich hoat t& bao NK va dai thuc
bao, dong thoi giy ra su chuyén doi 16p cua cac globulin mién dich tir té bao B
huyét tuong hoat hoa (Smith va cs, 2018). Phan tmg mién dich qua trung gian té
bao dic hiéu véi vi rat LSD luén duogc quan sat & dong vat dugc gay nhiém thuc
nghiém c6 biéu hién 1am sang va khong 1am sang tir cc thoi diém sém nhat dugc
kiém tra ngay tht 3 hoic 5 sau gy nhiém. Mot quan thé nhoé cac té bao PBMC san
xuat mot luong 16n IFN-y vao thoi diém 5 va 7 sau gay nhiém, va mot quan thé
16n hon cac té bao san xuit IFN-y sau d6 trong qua trinh bénh. Ca té bao lympho

T CD4+ va CD8+ déu san xuat IFN-y dé dap ung véi kich thich VDNC, dic biét
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la & cac thoi diém 15 va 21 ngay sau gay nhiém, nhung quan thé té bao lympho T
CDA4-CD8- thi khong (Fay va cs, 2022).

Giai doan dau ctia sy nhiém vi rit LSD cho thdy tinh trang ting stmg hoa
chinh hinh, viém mach, c4c vi nang biéu bi va céc té bao cleve v6i mutrc d6 nghiém
trong ctia cac tén thuong twong quan va bénh 1am sang. Trong khi d6, giai doan
mudn c0 tinh trang ting stmg hoa biéu bi cling nhu thAm nhiém lympho bao va mé
bao & da. Tham nhiém té bao chu yéu trong cac ton thuong da 12 té bao interferon
(IFN)-y+ va té bao lympho T CD4+ véi mot sb it té bao dong dai thuc bao. Diéu
nay cho thay IFN-y+, té bao lympho T CD4+ va dai thuc bao dong vai trd quan
trong trong mién dich chéng lai nhiém vi rat LSD ty nhién (Badr va cs, 2022).
Phan tich biéu hién cytokine Thl (T helper cell 1) va Th2 cho thdy su khac biét
dang ké gitta dong vat nhiém bénh va khoe manh, ngoai trir IL (Interleukin) 10.
Biéu hién cua IL2, GMCSF (Granulocyte-Macrophage Colony-Stimulating
Factor) va IL6 duoc ting cudng & dong vat khoe manh trong khi biéu hién cua
INFG (Interferon-gamma), I1L4 va IL10 ting Ién & dong vat mac VDNC. Phéan tng
mién dich & dong vat khoe manh (sau khi tiép x(c véi vi rut LSD) chi yéu la biéu
hién cua sy ting sinh té bao Thl va c6 su gia tang san xuat cac cytokine tién viém
(Ahmad va cs, 2023).

Vi rat LSD 1am thay d6i cac thong sé huyét hoc, sinh hoa va cac chi sb
cytokine ¢ dong vat méc bénh. Héng cau, hemoglobin, tiéu cau, bach cau, bach
cau trung tinh va lympho bao & bd bi nhiém bénh cao hon so v&i bo khdng bi nhiém
bénh. Gamma glutamyl transferase ¢ bo méc bénh cao hon so véi bo khong mic.
IFN-y & bo mac cao hon so v&i bo khong mic, trong khi TNF-o. & bd mac bénh
thip hon so v&i bo khong mic bénh (Nongbua va cs, 2024).

Vai tro ctia c4c cytokine tién viém va khang viém trong qua trinh sinh bénh
& dong vat mac VDNC tu nhién cho thdy ndng d6 IFN-y ting 1én déng ké trong
PBMC va céc ndt san trén da ¢ giai doan dau cia mac VDNC. IFN-y kich hoat cac
té bao mién dich, dic biét 1a dai thuc bao, dan dén san xuat IL-6, IL-1B va cic chat
trung gian gy doc té bao, chiu trach nhiém cho hoat dong tién viém dan dén sinh

bénh ctia VDNC, bao gdm viém mach hat. C6 nghién ciru cho rang IFN-y la con
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dao hai ludi do ndng d6 IFN-y ting cao da gy ra cac dau hiéu 1am sang va ton
thuong bénh Iy qua mirc trong giai doan dau cia VDNC. Tumour necrosis factor-
alpha (TNF-a) 1a mét cytokine da chirc ning da hinh, tac dong 1én nhiéu loai té
bao va tham gia vao qua trinh sinh bénh ting I&n trong giai doan gitta va cudi cua
nhiém vi rat LSD. IL-2 1a mét cytokine tién viém, diéu hoa sy phat trién va biét
hoa cua té bao lympho T, ddng thoi ting cudng hoat dong ciia té bao NK va san
xuat khang thé mic do biéu hién gen mRNA IL-2 va IL-1p ting cao trong giai
doan cudi ctia nhiém vi rit cho thdy su tham gia ciia cac phan tmg viém manh mé
trong co ché sinh bénh cia VDNC. IL-8 hay CXCL8, mét cytokine tién viém khac
chiu trach nhiém tuyén dung, hoat hoa va tich tu bach cau trung tinh, dugc phat
hién c6 biéu hién tang lén, twong quan véi nhiém trung thir phat do vi khuan va su
xa4m nhap cta bach ciu trung tinh (Manjunathareddy va cs, 2024).

Cac cytokine loai Th2 (IL-4, IL-10 va IL-6) kich hoat va duy tri cac phan
g mién dich dich thé hodc qua trung gian khang thé. IL-4 13 cytokine da chirc
nang chinh cia loai Th2, mot chat diéu hoa chinh cta cac phan tng mién dich dich
thé va thich nghi, kich thich su tang sinh va biét hda cua té bao B thanh cac té bao
plasma san XUAt khang thé, cac con duong hoat hoa dai thuc bao thay thé va tinh
trang viém ting 1én dang ké trong giai doan giira va cudi cua nhiém vi rat LSD,
diéu nay cho thiy sy tham gia ctia nd vao qua trinh sinh bénh & giai doan gitra va
qua trinh stra chita mo & giai doan cubi (Ahmad va cs, 2023).

IL-6 12 mot cytokine tién viém da chirc ning, mot chat trung gian chinh cua
céc con bdo cytokine, va kich thich ca dap ing mién dich bam sinh va thich nghi
trong qué trinh nhiém vi rat tang 1én nhiéu trong giai doan gitra va cudi ctia qua
trinh nhiém vi rdt LSD & b0, cho thiy su tham gia cta con bdo cytokine va su gia
tang cac phan mg mién dich hiéu qua chong lai vi it (Kamr va cs, 2022).

IL-10 1a mot cytokine khang viém manh voéi dic tinh diéu hoa mién dich,
lam giam biéu hién cua cytokine Th1 va dap ing mién dich cta vat chu trong qua
trinh nhidm vi rGt, do d6 han ché kha ning thanh thai mam bénh va Iam trdm trong
thém bénh ly, thay d6i khdng dang ké trong giai doan dau, gitta va cudi ctia nhiém

Vi rit LSD, twong quan véi sy gia tang biéu hién cta cac cytokine tién viém va ton
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thuong mé, thé hién ré qua cac dau hiéu 1am sang nghiém trong va ton thuong
bénh Iy (Ahmad va cs, 2023).
2.5. Pic diém dich t& hoc
2.5.1. Vit chu
Vi rat gay bénh da san c6 tinh dic hiéu cao dbi voi vét chii va chi gay bénh

& céc loai bo va trau nuée, trong khi cac loai duoc thuan hda khac nhu ciru, dé, lon
va ngua khéng bi anh hudng do tinh dac hiéu cua vat cha (Al Salihi, 2014; Kumar
va cs, 2018). Murc do nghiém trong ctia bénh VDNC phu thudc vao yéu té vat chi
va mdi trudng, mic du sy khac biét vé giéng, tudi va gidi tinh duong nhu khong
dong vai tro trong viéc xac dinh mirc do nghiém trong cua bénh (Al Salihi, 2014;
Moudgil va cs, 2023). Mot s6 nghién ctru cho thay bo dé méc bénh va c6 cac dau
hiéu 1am sang nghiém trong hon trau nude. Trong d6 bd ¢d ngudn gdc tir Chau Au
(Bos Taurus), bo lai (Crossbreed) dé méc bénh ning hon bd ban dia (Bos indicus)
do dic diém da mong va san luong sita cao. Bo zebu dyc va cac loai bo kéo thudng
d& méc bénh hon so v&i bo ban dia do lam viéc nhu vat kéo, dan dén céac vét tréy
xudc trén da va tré thanh noi thu hat vecto. Bé con ¢6 xu hudng biéu hién cac dau
hi¢u lam sang nghiém trong hon so vdi bé truong thanh (Gumbe, 2018; Sudhakar
va cs, 2020).
2.5.2. Tinh khang cua vi rut LSD

Céc nghién ctru gan day vé tinh man cam va kha ning khang thubc cua vi rit
LSD cho thiy vi rat rat d& bi anh hudéng boi bién dong vé nhiét d6 (55-65°C) va
pH (6,6-8,6) va khang véi nhiéu thanh phan vat ly va héa hoc. Vi rit c6 kha ning
chdng lai qua trinh bat hoat va c6 thé ton tai toi 35 ngay trong 16p vay da kho, >
33 ngay trong cac ndt hoai tir da va it nhat 18 ngay & da kho trong khong khi
(Moudgil va cs, 2023). Vi rit c6 thé ton tai trong moi trudng trong thoi gian dai
hon, dic biét Ia trong diéu kién t6i tim & chudng trai chan nudi bi 6 nhiém, noi nd
c6 thé ton tai trong vai thang. Ban chét ton tai dai dang nay khién vi rat LSD tré
thanh méi de doa an ninh sinh hoc quan trong d6i v6i nganh chin nudi toan cau

(Akther va cs, 2023).
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2.5.3. LAy truyén

Bénh VDNC chu yéu lay truyén theo con duong gian tiép, voi vat truyén
bénh la dong vat chan ddt hat mau bao gém rudi, mudi, ve, mong (Sprygin va cs,
2018a). Mot sb loai rudi nhu rudi chudng trai (Stomoxys calictrans) va rudi dot
(Biomyia fasciata); cic loai mudi nhu Culex mirificens, Aedes aegypti va
Culicoides nubeculosus, thuong lién quan dén viéc 1y truyén bénh VDNC (Fagbo
va cs, 2014). Ngoai ra, rudi nha (Musca domestica) va rudi tsetse (Glossina sp.)
cling c6 thé dong vai tro 1ay truyén vi rat LSD. Mot s6 loai ve, mong bao gém
Amblyomma hebraeum, Rhipicephalus appendiculatus va Rhipicephalus
decoloratus ciing c6 thé dong vai tro 1a vat trung gian co hoc truyén vi rat LSD
(Sprygin va cs, 2019c).

Lay lan khoang cach gan Lay lan khoang cach xa
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Trau, bo Trau,bd Ve mang Mudi mang Rudi mang Vimit Bom tiém Van chuy én
khée manh nhiém bénh vint vi mat vi mat trau, bod

Hinh 2.5. So @ minh hoa con dwong lay truyén ciia bénh VDNC

(Ngudn: Tuppurainen va cs, 2017b)

Ngoai ra tiép xuc tryc tiép v4i dong vat bi nhiém bénh ciing da duoc ching

minh 13 con dudng lay truyén vi rat LSD (Magori-Cohen va cs, 2012). Mot s6
nghién ctru tai thuc dia da chi ra rang viéc 12y truyén truc tiép ¢ thé xay ra nhung
& tdc do va hiéu qua thip (Sprygin va cs, 2019b). Pong vat mac bénh thai vi rat
qua cac ton thuong da, dich tiét mili, miéng va mat va lay truyén truc tiép cho dong
vat khoe manh qua viéc st dung chung chau dung thic an, nudce uéng bi nhiém

C4c chét tiét clia co thé vat bénh. NO ciing 0 thé 13y truyén qua duong diéu tri nhu
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str dung chung céac loai kim tiém (Magori-Cohen va cs, 2012). Bo dang cho con bd
cling c6 thé truyén vi rit sang bé con do sita bi nhiém tén thuong da & bau va.

Vi it VDNC c¢6 thé 1ay truyén doc qua tinh dich trong giao phdi hodc thy
tinh nhan tao, cling nhu tir me sang bé con qua tir cung va dich tiét sinh duc
(Annandale va cs, 2014; Salib va Osman, 2011; Rouby va Aboulsoud, 2016). Viéc
lay nhiém tir viing ndy sang viing khéc, tir qudc gia ndy sang qudc gia khac thuong
dugc xac dinh 14 do sy di chuyén xuyén ving, xuyén bién gidi khong dugc kiém
soat (Lubinga va cs, 2015).

2.6. Chan doan bénh VDNC
2.6.1. Chdn dodn 1am sang

Truée hét, tién st 1am sang, cac d4u hiéu 1am sang, ty 1¢ méc bénh va ty 1€
chét c6 thé cung cap mot sb co sé dé chan doan nhiém LSD (Moudgil va cs, 2023).
Céc dau hiéu 1am sang do6i khi c6 thé bi nham 1an véi cac bénh 1y gay ton thuong
da khac, can duoc xac nhan bang xét nghiém. Chan doan sau khi chét ciing rat
quan trong. Cac ton thuong dang mun nuéc duoc tim thdy trén niém mac miéng
va cac phan khac nhau cua duong tiéu héa, khoang mili, khi quan va phoi
(Tuppurainen va cs, 2017). Cac ton thuong ciing c6 thé xut hién ¢ tinh hoan va
bang quang (Annandale va cs, 2014). Phii né nghiém trong va cac hach bach huyét
trung that sung to. Viém mang hoat dich va viém bao gan kém theo sy hinh thanh
fibrin dugc phat hién trong dich hoat dich (Sanz-Bernardo va cs, 2020). Mau da tir
dong vat mic bénh 6 thé hiru ich cho chan doan vé mo bénh hoc (Sevik va Dogan,
2017). Do lién quan dén co, hoai tir dong mau nghiém trong (hoai tr Zenker) ¢ co
dudi da co thé dugc quan sét thay. Su phi dai hach bach huyét cé lién quan dén su
tang sinh md lympho, phu né, sung huyét va xuat huyét (Mulatu va Feyisa, 2018).
2.6.2. Chdn dodn phong thi nghiém

Theo khuyén céo ciia To chirc Tha y Thé gidi cac xét nghiém chan doan
trong phong thi nghiém dugc khuyén nghi dé chan doan khang dinh vi rit gay bénh
VDNC bao goém: phan lap vi rat, phan tng PCR truyén thng, real-time PCR va
kinh hién vi dién tar. Mot sd xét nghi¢m huyét thanh hoc nhu trung hoa vi rut

(VNT), khuéch tdn mién dich trén thach (Agar gel immunodiffusion-AGID), xét
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nghiém khang thé huynh quang gian tiép (IFAT), phan tich Western blot va phan
ung ELISA (Moudgil va cs, 2023).

Phuong phap PCR truyén thdng va real-time PCR déu la nhitng xét nghiém
nhanh, don gian va c6 d6 nhay cao va la xét nghiém phd bién nhat dé phét hién bo
gen vi rlt tir c&c ton thuong da (vay hodc ndt san), mau chdng dong, nudc bot, dich
mili, tinh dich, sita vd mau nudi cay md theo quy trinh chuan danh riéng cho CaPV
(Lamien va cs, 2011b).

Cac té bao c6 ngudn gde tir b, clru hodc dé, dic biét 1a nudi cy so cap hoidc
thir cap cac té bao ha bi bo, té bao MDBK, té bao tinh hoan ctru (Lamb testis-LT)
duogc coi 1 phi hop cho sy phat trién cta vi rat LSD. Bén canh dé, té bao mang
dém cua trimg ga c6 phoi va té bao than khi xanh chau Phi (Vero) ciing da dugc
st dung dé cho sy nhan 1én vi rat LSD (WOAH, 2021a).

Quan sét hinh anh duoc chup tir kinh hién vi dién tir cho thay vi rat ¢é hinh
vién gach, dugc bao phu bai céc phan tir hinh dng ngin va virion capripox cé kich
thude khoang 290 x 270 nm dugc quan sét rd rang voi chat nén pioloform-carbon.
Tuy nhién, phuong phap ndy bi han ché ¢ kha nang phan biét VDNC véi cac loai hoac
gidng orthopox khac (WOAH, 2021a; Moudgil va cs, 2023).

Phat hién khang thé ¢ gia stc bi nhiém bénh hodc phuc hdi bang xét nghiém
VNT thanh cong trong khoang thdi gian tir 2 ngay sau khi nhiém bénh va khoang
7 thang sau khi nhiém bénh. Xét nghiém IFAT duoc st dung dé phat hién hiéu gia
khang thé Ién t6i 1/5.000 trong huyét thanh ctia dong vét dang hoi phuc. Tuy nhién,
han ché ciia phuong phap vé phan tng chéo vai vi rat dau bo chir khong phai véi
vi rut parapox (Tuppurainen va Oura, 2012). Xét nghiém AGID khong duogc
khuyén khich do phan tmg chéo ciia vi rat LSD véi vi rit gdy bénh viém miéng
san O bo va vi rat dau bo gia dan dén két qua duong tinh gia (Sprygin va cs, 2019c¢).
Céc bo kit ELISA thuong mai dugc WOAH khuyén cao sir dung phat hién khang
thé trong mau cua gia suc nghi mac bénh VDNC (WOAH, 2021a). Tuy nhién
ELISA khdng thé phan biét giita cac khang thé chdng lai cac loai vi rat nhu vi rat
LSD, vi rit gay bénh dau dé va dau ciru trong huyét thanh va huyét twong (Selim

va cs, 2021). Nghién ctru h6a mé mién dich cho thay sy hién dién
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ctia khang nguyén vi rat LSD trong té bao chit cta 16p té bao day biéu bi, dic biét
13 & cac té bao gai (Amin va cs, 2021).
2.6.3. Chdn dodn phan bigt

Do ¢6 mdt s6 bénh khac c6 ton thuong da twong ty VDNC, nén chin doan
phan biét I rat quan trong. Bénh da san gia do vi rat herpes 2 & bo (BHV2) gay ra,
gy ton thuong da ndéng va dic trung boi dién bién bénh ngan. Bénh dau bo gia
(Para poxvirus) dugc phan biét voi ton thuong VDNC béi vi tri nhiém tring, cha
yéu & nim vi va bau va. Vi rat dau bo va vi rat dau bo (Ortho poxvirus) ciing giy
ra cac ton thuong tai vi tri cy thé trén nm v, bau vii va mdm va c6 ban chét lay
truyén tir dong vat sang nguoi. Bénh do Dermatophilus congolensis va Hypoderma
bovis gay ra ¢ thé gdy nham 1an do c6 diém tuwong dong véi VDNC. Tuy nhién,
cac ton thuong bi sung tiy va x6i mon nghiém trong, du trung tiép xtc vdi da &
lung dong vat. Co thé gay liét phan than dudi va chan khi tiy sdng bi anh huong.
Bénh giun chi Onchocercosis va Demidocosis 1a cic van dé vé da duoc dic trung
boi sy hién dién cua ky sinh tring va ching thuong co vi tri cu thé. Co cac phan
mg qua man khic (nhay cam vé&i anh sang, con tring va nhén cin), c6 thé gay
nham 14n véi c4c ton thuong VDNC. Viéc phan biét cac bénh nay co thé dugc thuc
hién thong qua PCR va cac xét nghiém dic hiéu khang nguyén hoic khang thé
khac (Al-Salihi, 2014; Akther va cs, 2023).
2.7. Kiém soat dich bénh
2.7.1. Vic xin phong bénh

Theo t6 chirc Tha y Thé gidi, viéc tiém phong thich hop c6 thé kiém soat
bénh VDNC bang cach mang lai kha ning mién dich tot cho gia suc chong lai vi
rit gy bénh. Hién nay, c6 hai loai vic xin nhuoc doc phong bénh VDNC bao gom
vac xin dong chung (véc xin c6 thanh phan khang nguyén 1a vi rat LSD chiing
nhugc doc) va vic xin di chung (vic xin c¢6 thanh phan khang nguyén dya trén vi
rit dau ciru va dau dé) da dugc s dung dé kiém soat co hiéu qua cac dot dich
VDNC buing phat & nhiéu quéc gia trén thé gidi trong d6 c6 Viét Nam (Tran va cs,
2021a; Tuppurainen va cs, 2021a). Cac loai vic xin di chung thuong chi dugc sir

dung 1am Iya chon thay thé véc xin dong chiing & nhiing khu vuc noi xay ra dong
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thoi ca bénh VDNC va céc bénh dau ¢ clru va dé. Tuy nhién, dbi véi loai véc xin
nay can phai thir nghiém truée khi dwa vao st dung d6i voi trau bo (Khan va cs,
2021; Tuppurainen va cs, 2021a).

Céc ching vi rit nhuoc doc trong cac loai véc xin hién nay phd bién 1a ching
Neethling cia Nam Phi va chung dau ctru va dé Kenya (KSGP) 0-240 va O-180. Vic
xin chiing Neethling Nam Phi ¢ phan tng mién dich manh mé, 1au dai va c6 hiéu
qua cao trong viéc phong bénh, tuy nhién vic xin c6 thé gay ra mot sb tac dung
phu (Gumbe, 2018). Vic xin Neethling c6 thé gy ra phan tGng da cuc bo tai noi
tiém hoac giam san luong sira & bo dang cho con bu, thuong dugc goi la “Phan ing
ctia Neethling” (Tuppurainen va cs, 2017a). Mot s6 nghién ctru d3 béo cdo rang vi
rat vac xin duoc phat hién tir cac ndt san trén da, mau va sira ctia gia suc dugc tiém
véc xin Neethling (Tuppurainen va cs, 2021a). Vic xin KSGP 0-240 va O-180 da
duogc str dung dé phong bénh VDNC & Somali Peninsula, Israel va Ai Cap (Ayelet
va cs, 2014). Tuy nhién, ty 18 bao ho d6i véi vac xin di chiing nay thap hon so voi
véc xin nhugce doc chung Neethling (Tuppurainen va cs, 2021a). Ngoai ra, chung Vi
rat dau mua Gorgan, chiing SPPV cua Romania va chiing SPPV RM65 ctia Nam Tu
(véc xin dya trén vi r(t bénh dau dé, dau ctru) duoc st dung 1am vic xin di ching
chdng lai vi it gay bénh VDNC. Céc loai vic xin di chiing nay thudng co gia
thanh thap hon so véi vic xin dong ching do yéu cau s luong doi chuyén tiép dé
gidm doc lyc it hon (Lamien va cs, 2011b). Céc loai véc xin khéc dé)ng chuing van
dugc khuyén céo sir dung cho phong bénh VDNC hon la c4c loai vic xin di ching.

Vic xin bat hoat tao ra thoi gian mién dich ngan hon va c6 thé dugc wu tién
stt dung nhu mot loai vic xin du phong thay thé & cac qubc gia c6 nguy co cao
nhung chua tung xuét hién bénh VDNC (Boumart va cs, 2016; Tuppurainen va cs,
2021a). Vic xin bat hoat ¢6 thé duoc tron véi cac khang nguyén khac dé tao ra
mién dich da gia c6 thé duoc tiém ¢ nhitng ving c6 su lvu hanh ctia nhiéu mam
bénh khac nhau. Ngoai ra, vic xin bat hoat c6 thé duoc sir dung vao giai doan cudi
trong ké hoach ban dau sir dung véc xin song dé loai trir bénh (Hamdi va cs, 2020b).

Viéc tiém chiing 1au dai voi do bao pha téi thiéu 1a 80% la bat budc dé kiém soéat
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va phong ngtra dich bénh (Tuppurainen va cs, 2021a). Tiém phong vic xin bét
hoat, 1an tiém ching ddu tién bao gom hai mili tiém cach nhau mot thang va sau
d6 can tiém lai sau thang mot 1an dé duy tri kha niang mién dich (Sprygin va cs,
2020a).

Tai Viét Nam, ngay sau khi dich bénh VDNC xuét hién, viéc ap dung
chuong trinh tiém phong vic xin, dic biét cac loai vic xin séng nhuoc doc ching
Neethling, di duoc lua chon dé khéng ché su 1y lan ciia dich bénh. Bang viéc &p
dung chuong trinh vic xin nay, dich bénh da dugc kiém soat mot cach kip thoi.
Hién nay, c6 4 loai Vac xin phong bénh VDNC da duoc B6 Nong nghi¢p va Moi
truong cAp phép luu hanh tai Viét Nam, trong dé ¢6 2 loai vic xin nhap khau va 2
loai véc xin san xuat trong nudc.

2.7.2. Chit khir triing

Viéc str dung chat khir tring dong vai trd quan trong trong kiém soat va
ngin ngira sy 1y lan cua vi rat. Hiéu qua khtr trung phu thudc vao nhiéu yéu t6
lién quan dén diéu kién su dung cling nhu dac diém sinh hoc cua vi rut.

Cac yéu t6 anh huong dén hiéu qua khtr trung dd duoc ghi nhan gom: thoi
gian tiép xuc, ndong d6 hoat chat, dic diém vi rit va diéu kién mai truong. Mot sb
phan ung khir trung dién ra nhanh hon & nhiét do cao, trong khi & nhiét do théip
hiéu qua bt hoat cd thé suy giam dang ké. Ngoai ra, do 4m va pH mai truong ciing
tac dong dén kha ning tham va phan tng caa chat khir tring (Lin va cs, 2020). Bén
canh d6, tinh min cam cua vi rat dbi voi chat khir tring c6 su khac biét rd rét theo
dic diém ciu tric. Nhin chung, vi rat c6 mang bao dé bi bat hoat nhat do 16p lipid
vo ngoai nhay cam voi cac dung mdi va tac nhan wva md. Vi rat khong cd mang
bao thuong bén vitng hon, trong d6 nhém vi rit nho khéng c6 mang bao duge xem
12 khé bat hoat nhat, doi hoi tac nhan hoa hoc gay bién tinh protein capsid hoac céc
protein sao chép thiét yéu (Lin va cs, 2020).

Céc nhom chat khir tring duoc st dung phd bién trong thuc tién bao gom:

- Con (ethanol, isopropanol): ¢6 phé khtr khuan rong, hiéu qua cao vdi vi

rit c6 mang bao va mot sé vi rat khéng c6 mang bao, dic biét khi sir dung ¢ ndng
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do 60-90% (Kariwa va cs, 2006). Uu diém 1a bay hoi nhanh, it doc tinh va dé su
dung (Lin va cs, 2020).

- Chat hoat dong bé mit: bao gdm cac hop chat cation, anion, khdng ion va
ludng tinh. Co ché chinh 1a pha v& 16p lipid ciia mang bao hoic twong tac véi
protein capsid, qua d6 lam gidm kha ning 1ay nhiém (Tsujimura va cs, 2015;
Romanowski va cs, 2019).

- Chét oxy hoa: natri hypoclorit va hydrogen peroxide 1 nhiing dai dién
tiéu biéu. Natri hypoclorit c6 kha niang oxy h6a manh nhung giam hiéu qua khi co
nhiéu chat hitu co. Hydrogen peroxide ¢ nong do du cao (13%, 5 phiit) c6 thé bat
hoat d6ng déu ca vi rat c6 va khong c6 mang bao (Conley va cs, 2017).

- Hop chat halogen: povidone-iodine la chat diét vi rdt pho rong, giai phong
i6t dan dan, dugc tng dung rong rii trong y té nhu sat trung da, dung dich stic
miéng hoac dung dich rtra tay (Eggers va cs, 2019).

- Phenol va dan xuét halogen hoa: ¢ kha niang pha hiiy mang té bao va cau
truc sinh hoc cua vi rat. Tuy nhién, & néng dd cao phenol c6 tinh an mon manh,
chu yéu thich hop dé khu tring thiét bi hodc vat liéu kho xur ly (Olanrewaju va cs,
2024; Aranke va cs, 2021).

- Aldehyde (formaldehyde): 1a chat khir tring murc d6 cao, co kha nang bat
hoat nhanh nhiéu loai vi rat thong qua alkyl hda nhom amino va sulfhydryl caa
protein ciing nhu cac base nucleic. Formaldehyde di duoc sir dung trong san xuét
vac xin va nghién ctru khoa hoc (Méller va cs, 2015). Tuy nhién, do doc tinh cao,
nguy co gay dot bién va ung thu, vi¢c st dung can duoc kiém soét nghiém ngat

(Rovira va cs, 2016).
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PHAN 3. NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
3.1. N¢i dung nghién ciru

N¢i dung 1: Nghién ctru xac dinh sy c6 mit cta vi rat LSD tir mau bénh
phém thuc dia thugc vung Bic Trung Bo

Ngi dung 2: Nghién ctru dic tinh sinh hoc phan tir cia mot sb chung vi rat
gy bénh viém da ndi cyc dang luu hanh tai ving Bic Trung B.

Ngi dung 3: Nghién ctru dac tinh sinh hoc cua chung vi rat LSD gay bénh
viém da ndi cuc dang luu hanh tai ving Bic Trung Bo

Ngi dung 4: Panh gia sy man cam ciia mot sb chat st triung théng dung ddi
v6i chung vi rat LSD gay bénh viém da ndi cuc phan lap tai ving Bic Trung Bo
3.2. Vat liéu dung trong nghién ctru

- Mau bénh phém: U cuc ¢ da, dich miii, miéng, mau va cac co quan phu
tang trau, bo méc hodc nghi méc

- Céc loai chat sat tring (9 loai): Sodium dodecyl sulfate 0.8%, lodine 3%,
Formandehyde 1%, Chloroform 5%, Ether 20%, Phenol 2%, NaOH 3%, Amonium
0.5%, Virkon S 2%

Héa chat va dung cu: QlAamp Viral DNA Mini Kit 250 (Qiagene),
Perfecta Multiplex qPCR SuperMix (Quantabio), Kit PCR, Mbi truong nudi ciy
té baio MEM, té bao MDBK, chai nudi cdy té bao céac loai, 6ng Eppendorf 1,5ml,
0,2ml cac loai, dng facol 15 ml va 50 ml, pipet tip 10, 100,200,1000 pl

May méc trang trang thiét bi sir dung trong nghién ciru: Budng ciy vo
tring, May PCR, real time PCR, kinh hién vi soi nguoc, may Nanodrop, may u
nhi¢t kho, Bo dién di DNA (Advance Tech), Mdy soi chup anh gel...

3.3. Péi twong nghién ciru

-Virat LSD

- Trau, bd nghi mac bénh VDNC tai viing Bic Trung Bo
3.4. Pia diém va thoi gian nghién ciru

- Bo mon Hoda sinh - Mién dich, VIEN CHAN NUOI VA THU Y VIET NAM;

- Chi cuc Chan nubi va Tha y vung Il — Cuc Chan nudi va Thuy
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- CAc tinh thudc ving Béc Trung Bo bao gdm: Thanh Hoa, Nghé An, Ha
Tinh, Quang Tri (bao gdm Quéng Tri va Quang Binh cii) va Thira Thién Hué.

- Thoi gian nghién ctru: Tir thang 12/2021 dén thang 06/2025
3.5. Phwong phép nghién ciu

N6i dung 1: Nghién ctru xac dinh sy c6 mat cua Xét nghiém mau
virut LSDthugc ving Bac TrungBo < bénh pham
v
Két qua
¥
A v
Am tinh Duongtinh

Phan tich méiquan hé gitra

“c dinh Kié Néi dung 2: Nghién ctpu déc tinh Giifinh f toan | _ o - iEn cluva
Xac dinh kiéu gen g g g ’ <« bo genome cac ching LSD nghién ciruva

sinh hoc phantir cda cac chungvi céc ching tham chiéu

Phan tich pha he |—»| Utgay bénhviém da ndi cycdang Phan tich tinh &n dinh
Iteu hanhtai ving Bac TrungBg.  |€

gen cla vi rit qua céc

dovi cay chuyén

Phan 1ap vi rat NGidung 3: Nghién clru ddc |e— | Gay nhiém dong | Danh gia Tnfl;uhct;indaliatrésan

trén moi trwong |—> tinh sinh hoc ctia ching virat vat thi nghiém Tiuh sinh mién dich

té bao MDBK déac treng dang Iwru hanh tai -
viing Bac Trung B

Danh gia Biéu hién Cytokine

. . T trén té bao
Kha néng nhén lén cia vi rit . )
Dinh Iwong vi rit Biéu hién Cytokine
dong vat
Ndi dung 4. Dénh gia sy mé:r) cam ctiamt sb thudc <] Vinit (sDavoc
sat trungthong dung doivéi virut LSD theo X0t Iy bi 9 loai
khuyén céo ciia WOAH héa chét

Hinh 3.1. So dd thwe hién nghién ciru
3.5.1. B tri thi nghigm
Céc thi nghiém duoc bd tri theo timg nodi dung nghién ciru va cac phuong
phap twong mg dé thyc hién. Tém tat b tri thi nghiém duoc trinh bay ¢ 3.1.

Bang 3.1. Bo tri thi nghiém theo ngi dung nghién ciru

TT B tri thi nghiém va phwong phap nghién ciru
Ngi dung 1: Nghién ciru xac dinh sy c6 mat cia vi rut LSD thude vung
Biac Trung Bo

1 | Phuwong phap mo6 kham, lay mau, xir Iy bénh pham

2 | Phuong phap chiét tich DNA

3 | Phuong phép real-time PCR
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Ngi dung 2: Nghién ciru dic tinh sinh hoc phan tir ciia cac ching vi rat gay
bénh viém da néi cuc dang lwu hanh tai ving Béic Trung B§.

Phuong phap tach chiét DNA

Phuong phép real-time PCR

Phuong phap PCR khuéch dai toan bo cac gen

Giai trinh tu Sanger

Next Genration Sequencing (NGS)

OO M| W DN| P

Phan mém BioEdit, FinchTV, DNAStar (Lasergen), MEGA7

Ngi dung 3: Nghién ctru dic tinh sinh hoc ciia chiing vi rut dac trung dang
lwu hanh tai ving Béac Trung Bo

1 | Phuong phap nudi cay té bao

2 | Phuong phép phén lap vi rat

3 | Phuong phéap xac dinh hi¢u gia vi rat TCIDso (50% Tissue Culture Infective
Dose)

4 | Phan rng trung hoa vi rat (Vi rat Neutralization Test - VNT)

5 | Gy nhiém trén dong vat

L6 dbi ch Lo tiém 108 Lo tiém 10%° Lo tiém 10
orchung TCID50/mL TCID50/mL TCID50/mL

3 bé (4-6 thang 3 bé (4-6 thang 3 bé (4-6 thang 3 beé (4-6
tudi) tudi) tudi) thang tudi)

Lay mau va dich tiét (1, 3, 5, 7, 10, 14 va 21 ngay sau gay nhiém)

Mo kham (11, 15, 21 ngay sau gay nhiém

6 | Phuong phép lay miu
7 | Phuong phép mo kham
8 | Phuong phép real-time PCR
9 | Panh gi4 biéu hién Cytokine trén té bao MDBK
Poi chirng Chiing LS16 Chiing NA06
Liéu gay nhiém 0.01

Khong gay nhiém | Liéu gay nhiém 0.01 MOI MO

Kiém tra 1h, 12h, 24h, 48h, 72h, 96h, 120h

Dénh gia IFNy, TNFa, IL-10, IL-1a, TGFRL va IL-6 mRNA

10 | Panh gi4 biéu hién Cytokine trén dong vat thi nghiém
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Poi chirng

Chiing LS16

Chiing NAO6

4-6 thang tudi

4-6 thang tudi

4-6 thang tudi

Khong gay nhiém

Liéu gay nhiém 1x108°
TCID50/mL

Liéu gay nhiém 1x1085
TCID50/mL

Lay mau (0, 7, 14, 21 va 28 sau thi nghiém)

banh gia [FNy, TNFa, IL-10, IL-1a, TGFR1 va IL-6 mMRNA

11

Phan tich dir liéu va xtr 1y thong ké (phan mém IBM SPSS)

Néi dung 4: Panh gia sw min cam ciia mdt sé chat sat trung thong dung doi
voi chungvi rut LSD phan 13p tai vung Bac Trung B

Tén chat sat

Poi chirng Am

Thi nghiém

Podi chirng duong

Ether 20%

Phenol 2%

NaOH 3%

Ammonium
0,5%

Virkon 2%

trin , Chung NAOS | g NAOG lidu 1 x
g Nudc licu1 x 10 10° TCID50/mL.
TCID50/mL
Sodium dodecyl | Khong sirdung | St dung héa | Khong sir dung hoa chét
sulfate 0,8% hoa chat chat. Thoi
0 gian thuc
lodine 3% hién (30 phit,
Formalin 1% 60 phut, 180
Chloroform 5% pht)

1 | Phuong phép chuan d¢ vi rat ( TCID50)

2 | Phan ung trung hoa vi rat (Virus Neutralization Test - VNT)

3 | Phan tich dir liéu va xur 1y thong ké (phan mém IBM SPSS)

3.5.2. Phwong phap thu thdp va xir Iy méu bénh phim

Quy trinh thu thap va xir Iy mau bénh pham duoc tién hanh theo cac huéng
dan va quy chudn hién hanh (TCVN 8402:2010; QCVN 01-83:2011/BNNPTNT;
QCVN 01-41:2011). Pong vat nghi mac bénh duwgc mo kham bang céch rach co

hoanh va co thanh bung phia phai giap cot sbng dén xoang chau dé quan sat xoang
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bung, dich thé va bé mit cac co quan noi tang. Cac loai bénh phém bao gém ndt
san, U cyc trén da va niém mac, hach lympho, lach, phéi, u cuc duong hé hip, dich
khép, dich tiét mili — miéng V& mau tinh mach ¢ hodc dong mach dudi. Mau duogc
thu bang dung cu vo trung, bao quan riéng biét ting con, timg loai mau trong lo
chtra vo trung, dit trong thung bao 6n va van chuyén & nhiét d6 2-8°C dén phong
thi nghiém trong vong 24 gid; trudng hop bao quan 1au hon, mau duoc luu giit &
nhiét do dong bang (-20°C dén -80°C). Huyét thanh duoc giit & 4-8°C tdi da 7
ngay trude khi bao quan dai han ¢ -20°C dén -80°C.

Pong vat sau md kham duoc tidu hily bang phuong phap chon hoic dot,
d6ng thoi toan bo dung cu, quan 40 bao hg, phuong tién van chuyén va méi trudng
xung quanh duoc tiéu doc khir tring theo QCVN 01-41:2011. Péi voi bénh pham
mo (hach lympho, u cuc, lach, phéi), mau duoc cit nho, nghién trong dung dich
PBS vo tring dé tao huyén dich 10%, sau dé ly tdm 1.500 g trong 10 phut va thu
dich néi. Cac mau dich tiét, mau va dich khép cling duge xur 1y theo quy trinh
tuong tu. Dich noi duoce st dung cho cac xét nghiém chan doan vi rat LSD bﬁng
real-time PCR va phan 14p vi rat theo huéng dan cia WOAH (2021a).

3.5.3. Chin dodn sinh hoc phin ti

Phwong phép tach chiét DNA:

Qua trinh tach chiét DNA duoc thuc hién béng bo kit QIAgen DNA
Extraction theo huéng dan cta nha san xuat véi cac bude nhu sau: Pau tién, 20 uL
protease (proteinase K) dugc bd sung vao éng eppendorf 1,5 mL. Tiép theo, 200
uL mau bénh pham (huyén dich 10% phu tang, huyét thanh hodc mau toan phan)
dugc thém vao 6ng, sau d6 thém 200 pL Buffer AL va vortex trong 15 gidy dé
d6ng nhat hdn hop. Miu duoc 1 & 56°C trong 10 phut dé ly giai té bao va giai
phong DNA va duoc ly tim ngan dé thu dich noi. Ethanol 100% (200 uL) duoc
thém vao dé két tha DNA, hdn hop dugc dao nhe va ly tam lai. Dich ndi duoc
chuyén sang cot tach chiét va ly tam & 8.000 rpm trong 1 phut dé gan DNA vao
mang silica. Cot dugc rira hai 1an bang Buffer AW1 v AW?2 véi cac bude ly tam
tuong tmg (8.000 rpm/1 pht va 14.000 rpm/3 phat) dé loai bo tap chat. Cubi cling,
DNA dugc rira bang 100-200 pL Buffer AE, dugc & nhiét d6 phong trong 1 phit
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va ly tdim dé thu dich chira DNA tinh khiét. Mau DNA dugc bao quan & 4°C néu
st dung ngay hodc ¢ -20°C dé luu trix 1au dai.

Phwong phap real-time PCR phat hién vi rat LSD:

Moi xudi LSDV-F1 (5’-CAA AAA CAA TCG TAA CTA ATC CA-3"),
modi nguoc LSDV-R1 (5°-TGG AGT TTT TAT GTC ATC GTC-3”) va Probe gin
huynh quang FAM (5’-FAM-TCG TCG TCG TTT AAA ACT GA-BHQ1-3)
duogc sir dung dé khuéch dai doan gen dich (WOAH, 2021a). Phan tng duoc thiét
1ap véi 20 pl Master mix va 5 ul DNA mau, cling véi cac dbi chimg duong (DNA
chuan vi rat LSD c¢6 gia tri Ct da biét) va dbi chiung am (nudc khong chira
nuclease). Quy trinh nhiét gdm bién tinh ban dau ¢ 95°C trong 5 phut, tiép theo la
40 chu ky gom 95°C trong 15 gidy va 60°C trong 60 gidy. Két qua duoc xac dinh
duya trén gia tri Ct, trong d6 mau cd Ct < 40 dugc coi la duong tinh, trong khi mau
khong c6 tin hiéu 12 4m tinh. Phan tng chi dugc cong nhan khi d6i chimg duong
cho gia tri Ct nam trong khoang mong doi (+ 2 Ct) va ddi chirng 4m khong c6 tin
hiéu. Cac mau nghi ngd can dugc kiém tra lai hodc xac minh bang phuong phap
khac d€ dam bao do chinh xac.

Phwong phdp PCR khuéch dai cdc gen p32, RPO30 va GPCR:
Trinh ty moi khuéch dai 192pb cia gen p32 (Ireland va Binepal, 1988)
5-TTTCCTGATTTTTCTTACTAT-3’

5-AAATTATATACG TAAATAAC3’

Trinh tu cac cap moi khuéch dai toan bo gen32, RPO30 va GPCR (Tran va cs,
2021; El-Bagoury va cs, 2023):

LSDV-P32-F5’- CTAAAATTA GAG AGC TATACTTCTT -3’

LSDV-P32-R5’- CGATTT CCA TAA ACT AAAGTA -3’

LSDV-RPO30-F 5°-CTC TGT TCC AAA CTA AAT CAT -3’

LSDV-RPO30-R 5>-TTT TTG TAT TACCAATTT CTG -3’

LSDV-GPCR-F5-TTAAgT AAAgCATAACTCCAACAAAAATY-3

LSDV-GPCR-R 5>-TTTTTTTATTTTTTATCC AAT gCT AATACT -3

Hbn hop Master mix (22.5 pl) duoc cho vao éng PCR 0.2 ml, sau d6 bo sung

2.5 pul DNA mau (d6i véi mau thtr), DNA dwong chuén cia vi rit LSD (d6i chiung
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duong) hodc nude tinh khiét (d6i chtrng &m). Céc dng PCR duoc dit trong khay da
dé duy tri nhiét do thap trong sudt qué trinh chudn bi, nham tranh phan haty cac thanh
phéan phan tng. Phan img PCR dugc chay trén may theo chu trinh nhiét phi hop, bao
gdm cac bude bién tinh, gin moi va kéo dai.

Sau khi hoan thanh PCR, san pham duoc dién di trén gel agarose 2% trong
dém TAE (Tris-acetate-EDTA) ¢ di¢n thé 100V trong 30 phut. Gel sau d6 dugc
nhuém bang Ethidium Bromide trong 10 phut va quan sat dudi dén UV
(Ultraviolet). Két qua dugc xac dinh dua trén su xuét hién cta bang DNA: mau
duong tinh s& cho mot bang sang duy nhat & vi tri 192 bp, tuong tng véi kich thudce
doan DNA dich cta vi rit LSD. Phan tng dugc cong nhan khi ddi ching duong
hién thi bang rd rang tai vi tri 192 bp, va dbi ching 4m khong c6 bang. Trudng
hop mAu nghi ngd (bang mo), can lip lai phan tng hodc sir dung phuong phap xac
minh khac.

Phan img PCR nhan gen su dung bd kit GoTaq Green 2X Master Mix
(Promega, Hoa K¥) v6i cip mdi nhan cac gen chi bao (gentics marker) 1a p32,
RPO30 va GPCR gens cho vi rit gy bénh VDNC véi san pham PCR lan luot 13
390 bp, 1.3kb va 1.1kb. Chu trinh nhiét duoc thyc hién theo cac cong bd trudc day
(Agianniotaki va cs, 2017; Agianniotaki EI va cs, 2017; Sprygin va cs 2018;
Sprygin va cs, 2019; WOAH, 2021a; Sudhakar va cs, 2023). San phdm PCR duoc
dién di trén Agarose 2% va hién thi trén dén UV.

3.5.4. Gidi trinh s va phan tich di truyén

San pham PCR (40 pl) duoc dién di trén gel agarose 1.5% trong dém TAE 1x,
cung véi mau dbi chimg duong va DNA ladder (7 pl). Qué trinh dién di duogc thuc hién
¢ 100V trong 30 phut. Sau do, gel dugc nhuom véi Ethidium Bromide (10 phat) va
quan séat dudi dén UV dé xac dinh vi tri baing DNA mong muén.

Bing DNA duong tinh dugc cit khoi gel va can dé xac dinh khdi luong. Gel
duogc hoa tan trong QG buffer (ti 1& 1:3 so v&i khdi lwong gel) va i & 55°C trong
10 pht, déng thoi tron déu mdi 3 phat. Sau khi gel tan hoan toan, 1 thé tich con
99% duoc thém vao, hdn hop vortex trong 10 gidy rdi chuyén sang cot loc. DNA

duoc gin vao mang silica bang cach ly tam ¢ 13.000 vong/ph(t trong 1 phat. Cot
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duoc rira hai 1an: dau tién véi 500 pl QG buffer, sau d6 véi 750 pl PE buffer, mdi lan
ly tam 1 phut ¢ 13.000 vong/phut. Bé loai bo hoan toan dung dich rira, cot duogce ly tim
thém 1 phut. Cudi cing, DNA duoc rira bang 30 pl nude khdng chita DNASe, 1 & nhiét
d6 phong 1 phut trude khi ly tdm thu dich chira DNA

N@)ng do DNA duoc xac dinh béng may NanoDrop, do do hép thu & budc
s6ng 260 nm va 280 nm. Chi s6 A260/A280 trong khoang 1.8-2.0 cho thdy DNA
sach, khong nhiém protein hoic tap chét. Sau khi tinh sach, DNA ctia vi rat LSD
duogc giai trinh ty bang phuong phap Sanger tai cong ty 1st Base (Malaysia).

Viéc tach chiét DNA phuc vu cho giai trinh ti toan bd doan gen str dung kit
QIAgen DNA Extraction Kit (QIAgen) theo huéng dan cta nha san xuat dugc md
ta tai muc (2.5.3). Yéu cau DNA vi rat LSD can phai dat nong do tdi thiéu 1a 50
ng/pL, thé tich t6i thiéu 1a 30 uL, va d6 tinh khiét voi OD 260/280 = 1.8 — 2.0.
DNA vi rut chay trén agarose gel khdng dirt doan, khdng tap va chi cho 1 bang duy
nhét.

Pé giai trinh tu toan bo genome cua Vi rat, sit dung phuong phap Next

Genration Sequencing (NGS) theo so d6 duéi day:

[ Total RNA/DNA virus ] " =
Quality control
vq— Concentration: >100ng/ul
Amount: >1000ng
[ Library preparation A260/280: >1.2, RIN>7
RVA/DI\A capture ;

[ Index-tagging ]
DNA Seq Library [ Next- generatlon sequencing }

by lllumina GAIIx.’MxSeq

DNA Pepline analysis FASTA: Checking

Assembly of DNA genome | De novo assembly ] [BAM: Checking
: v Mapping Pig Genome

Scaffolding
A4

[ Contig joining & sequence ]
l__ Vlral genomes __l
‘ Heterogeneity Extract mutations by
[ analysis ] [comparing to the re!erence] [ Annatation ]
A 4 Y

Recombination
| analysis I | Phylogenetics I

Hinh 3.2. Cac buéc thwe hién giai trinh tw toan b genome vi rat

Dit liéu trinh ty thu dugc s& dugc phan tich dua trén co so dit liéu cong bd

trén Ngan hang gen NCBI (GenBank), s dung céng cu BLAST (Basic Local
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Alignment Search Tool) dé x4c dinh mtrc d6 twong déng véi cac chung Vi rit LSD
da dugc bdo cao trudc d6. Qua trinh phan tich chi tiét duoc thuc hién béng cac
phan mém chuyén dung sau:

- BioEdit va FinchTV duoc st dung dé kiém tra chat luong trinh tu, hiéu
chinh 13i, va x4c dinh cac vi tri dot bién.

- DNAStar (Lasergen) hd tro so sanh su twong dong va khac biét giira cac
ching VDNC phan lap tai Viét Nam véi cac ching tham chiéu trén thé gidi.

- Phin mém MEGA7 diing dé phan tich cay phat sinh, pha hé cac ching vi
rat LSD dang luu hanh tai Viét Nam bang phuong phap Neighbor-Joining véi gia
tri bootstrap 1000 1an lap.

3.5.5. Phwong phap nudi cdy té bao va phan Idp vi rat

Té bao MDBK duoc bao quan trong nito 16ng (-196°C) dugc giai dong
nhanh trong nudc 4am 37°C trong 2 phut nham han ché ton thuong té bao do hinh
thanh tinh thé d4. Sau khi giai dong, hdn dich té bao duoc chuyén vao éng ly tim
15 mL chira san 5 mL mdi truong DMEM (Dulbecco's Modified Eagle Medium)
dé pha lodng chat bao quan. Hon hop sau d6 duoc ly tam ¢ 1000 vong/phut trong
10 phut dé thu can té bao, déng thoi loai bo dich noi chira glycerol hoac DMSO
(Dimethyl sulfoxide). Cin té bao duoc héi sinh trong 1 mL méi truong DMEM c6
bd sung khang sinh, khang nim va 10% huyét thanh bao thai bé (Fetal Bovine
Serum - FBS) nham ting cuong kha ning bam dinh va phuc héi. Hon dich té bao
sau d6 duoc chuyén vao chai nudi T25 voi tong thé tich moi trudng 6 mL va u &
diéu kién 37°C, 5% CO, dé duy tri pH on dinh. Qua trinh nuoi céy duoc theo doi
hang ngay bang kinh hién vi dé danh gia kha niang bam dinh, hinh théi t& bao va
mat do tang trudng, tr d6 xac dinh thoi diém thay moi1 truong hodc céy chuyén
thich hop (Fay va cs, 2020).

Qua trinh céy chuyén té bao MDBK duoc thuc hién khi té bao dat do phu
khoang 90% bé mat day chai nudi, theo cac budc sau: Pau tién, moi trudng nudi
cdy cil duoc loai bé hoan toan va bé mit té bao dugc rira sach bang PBS 1X dé loai
b6 cac thanh phan con soét lai. Tiép theo, bo sung 1ml dung dich trypsin vao chai

nudi T25, trai déu trén bé mit va u ¢ 37°C trong 4 pht dé tach té bao khoi bé miit.
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Khi té bao co tron va bong ra, tién hanh vd nhe chai dé thu nhan té bao. Dung dich
té bao sau d6 duoc trung hoa bang 5ml méi truong DMEM c6 bo sung huyét thanh,
sau d6 chuyén toan bo hdn dich vao ong ly tim. Ly tdm & téc do phu hop dé thu
can té bao, phan dich n6i duogc loai bo. Cin té bao dugc hoda tan trong mdi truong
nudi cdy méi va phan bo déu vao cac chai nudi T25 méi vai ty 1é pha lodng thich
hop. Cubi cung, cac chai nudi duoc dua vao ti am duy tri ¢ diéu kién 37°C, 5%
CO; va theo dbi hang ngay bang kinh hién vi dé danh gia sy phat trién va hinh thai
té bao (Fay va cs, 2020).

Ban dau, vi rat LSD duoc pha lodng 1/10 trong mdi truong DMEM khong
b6 sung huyét thanh. Hon dich vi rit sau d6 dugc bé sung vao 16p té bao MDBK
da phat trién 6n dinh va u & diéu kién 37°C, 5% CO2 trong 18-24 gid dé vi rdt xam
nhap té bao. Sau thoi gian 1, méi trudng chia vi rat dugc loai bo hoan toan va bé
mit té bao dugc rira 2-3 1an bang PBS 1X dé loai bo vi rut khong bam dinh. Tiép
theo, bo sung méi truong DMEM méi chira 5% FBS va tiép tuc nudi u trong 5
ngay & diéu kién twong tu. Qué trinh gay nhiém dugc theo ddi hang ngay bang
kinh hién vi dé quan sat hiéu tng té bao (CPE) dic trung. Dich ndi chtra vi rat
dugc thu hoach khi xuét hién CPE r6 rét va bao quan & -80°C hodc trong nito 1ong
dé str dung cho cac thi nghiém tiép theo (Fay va cs, 2020).

Té bao MDBK dugc chuan bi ¢ dang huyén dich trong méi truong DMEM
bd sung 5% huyét thanh bao thai bé (FBS), véi mat do 5x10°8 t& bao/ml, sau do
nudi u & didu kién 37°C, 5% CO2 trong 1-2 ngay cho dén khi hinh thanh 16p té
bao don (monolayer). Tiép theo, té bao duoc gay nhiém véi 200 pl dich vi rat LSD
va i trong 18-20 gio & cuing diéu kién. Sau thoi gian nay, thém 5-6 ml méi trudong
DMEM chira 5% FBS va tiép tuc nudi trong ti 4&m 37°C, 5% CO> . Qua trinh theo
ddi hiéu tmg té bao (CPE) dugc thuc hién hang ngay trong 5-7 ngay. Mau duoc
coi la dwong tinh khi xuat hién CPE dic trung véi cac té bao co cum, chong dong
I&n nhau, trong khi mau déi chtrng 4m tinh duy tri 16p té bao phiang min, khéng c6
dau hiéu bénh 1y. Khi bénh tich té bao chiém 80-90% dién tich ddy giéng hoic

binh nudi, vi rat duoc thu bang phuong phap déng—tan ba lan trong ti lanh 4m sau
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-86°C. Sau khi dong tan, thu dich nudi cdy vao dng va bao quan ¢ -80°C dé phuc
vu cac nghién ctru tiép theo.
3.5.6. Pinh lwong va xac dinh ddc tinh sinh hoc cua vi rat (In-vitro)

Quy trinh xac dinh hi¢u gia vi rat LSD duogc thyc hién thong qua phuong
phép TCID50 (50% Tissue Culture Infective Dose) trén dong té bao MDBK (Kumar
va cs, 2021) nudi cdy trong dia 96 giéng. Vi rat sau khi phan 1ap tir mau bénh pham
duong tinh va cdy chuyén qua nhiéu doi dugc pha lodng ndi tiép co s 10 trong moi
truong DMEM. Dich vi rdt sau pha lodng duoc gay nhiém Ién 16p té bao MDBK da
dugc chuan bi trude d6. Sau 2 gio hap phu, moi truong nhiém vi rit duoc loai bo va
thay bang moi trudng nudi ciy maéi, sau d6 1 o dicu kién 37°C véi 5% CO». Hién
tugng bénh tich té bao (CPE) duoc theo ddi hang ngay trong vong 4-5 ngay.

Add 20 uL of

virus stock #1 from A1 to D1 and
virus stock 2 from E1 to H1

Change tips, mix and transfer 20 uL to next row (from 1 to 11)

»  Discard
4 y > 20 pL
vl W W V W W v X W W vl of virus
Cell
. 1 % 3 4 5 6 7 8 9 10 11 control
KV stock| | A
B
Virus
stock #1 C
D
=
Virus F
stock #2
G
H

10" 102 10° 10 10ARNIOREIOGE 0SS 109 101 10"

Hinh 3.3. So' @6 phwong phap TCID50 (50% Tissue Culture Infective Dose)
Gia tri TCID50 dugc tinh toan dua trén phuong phap Spearman-Karber,
trong d6 xéc dinh do pha lodng cao nhat ma tai d6 100% giéng nhiém thé hién CPE
(Xo), hé s6 pha lodng (d), va ty 18 giéng duong tinh ¢ tirng ndéng d6 pha lodng (ri/ni).
Két qua thu duge biéu thi dudi dang logioTCID50/ml, phan anh hiéu gia vi rit can
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thiét dé gay nhiém thanh céng 50% té bao. Gia trji nay duoc tinh theo phuong phép
Spearman-Karber.
Cong thue tinh TCID50 bang phuong phap Spearman-Karber:

i
LUgl(pTCID._’;H — (J'“ (_) . ({Z ',T>

Trong do:

Xo = log1o nghich dao ctia d6 pha lodng cao nhat (ndng d6 thap nhat) ma tai
d6 tat ca cac giéng co bénh tinh té bao déu duong tinh;

d = logio cuia hé sb pha loang;

ni = s6 lugng bénh tich té bao duoc sir dung trong mdi giéng pha lodng;

ri = sb lugng giéng duong tinh (trong sd ni).

Xac dinh duong cong sinh trudng cua vi rut:

Té bao dong MDBK duoc nudi cay trong mdi trudng Dulbecco’s modified
Eagle’s medium (DMEM- Invitrogen, Hoa Ky) chira 100 IU/mL penicillin, 100
mg/mL streptomycin, 1 pg/mL fungizone (Sigma-Aldrich, Hoa Ky) va b6 sung 5%
huyét thanh bao thai bé (Invitrogen, Hoa Ky) di duoc xt 1y nhiét trong méi trudng
5% COz ¢ 37°C. Duong cong sinh trudng cua vi rut LSD phén 1ap duoc xay dung
trén dong té bao MDBK. Té bao MDBK dugc chuan bi dudi dang don 16p trong
chai nudi céy té bao T25 cm?2 va duoc kiém tra br:ing kinh hién vi dao nguoc dé dat
mat d6 80-90% té bao chuan bam day. Chai nudi ciy té bao dugc ciy chuyén 3 lan
voi chung vi rat LSDV/Vietnam/Langson/LS16 va
LSDV/Vietnam/Nghean/NA06. Ba chai nudi ciy té bao nay duoc lay ra vao céc
khoang thoi gian 12, 24, 48, 72, 96 va 120 gio sau khi giy nhiém (hpi) va duogc gii
& -80°C cho dén khi chuan d¢. Cac chai nudi ciy té bio tai cac thoi diém lay ra
dugc dong lanh va rd dong 3 1an va luong vi rat thu dugc chuin do bang phuong
bang phuong phap TCID50/mL theo hudng dan ciia WOAH. Hiéu gia vi rit duoc
tinh trung binh luong vi rit tai cac thoi diém khac nhau.

Sau 72 gio gay nhiém vi rat giy bénh VDNC, cac té bao MDBK dugc lay
ra khoi binh nudi ciy bang dung cu cao té bao va sau d6 ly tim & 3,000 vong/phat

trong 5 phat. Té bao dwoc huyén phu lai va c6 dinh bang glutaraldehyde 2,5%
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trong dung dich dém cacodylate 0,1 M (pH 7,2) va dugc gitr qua dém & 4°C. Sau
d6, cac can té bao duogc rira bang dung dich dém cacodylate 0,1 M (pH 7,2) tir 4
dén 5 lan. Cac té bao cudi cung duoc cb dinh bang dung dich OsO4 (Osmi
tetroxide) 1% trong cung dung dich dém trong vong 60 phut, sau d6 dugc rua lai
bang dung dich dém cacodylate (pH 7,2) tir 4 d&én 5 1an. Céc té bao nay sau dé lan
luot duoc khir nude bang ethanol (50-100%), rira bang propylene oxide va duoc
ngam trong hdn hop dung dich propylene oxide va epoxy voi ty 1¢ 1:1. Té bao sau
d6 dugc nhing trong héa hoc tong hop c6 do nhét cao (resin), trude khi duge dua
ra cit bang may cit siéu vi ultramicrotome (UltracutUC6; Leica Microsystems
GmbH, Germany) thanh céc phan siéu mong. Cac phan nay duoc nhudm bang
uranyl acetate va chi citrate. Cac lat siéu mong duoc quan sat dudi kinh hién vi
dién tr & dién 4p 80 kV. Thi nghiém duoc thuc hién tai phong thi nghiém Siéu Cau
Trtc, Vién Vé sinh Dich t& Trung uong.

3.5.7. Xét nghi¢m mién dich hoc va huyét thanh hoc

Phadn wng trung hoa vi rut:

Phan tng VNT duoc thuc hién trén dong té bao MDBK dé phat hién khang
thé trung hoa ddc hiéu véi vi rat LSD (Kresi¢ va cs, 2020). Té bao dong MDBK
duoc nudi cay trong méi trudng DMEM bd sung 5% FBS cho dén khi dat 90—
100% do¢ phu day dé sir dung cho thi nghi¢m. Huyét thanh duoc bat hoat & 56°C
trong 30 phut va pha lodng theo co s6 10, sau d6 tron vai luong vi rat chuan twong
tmg 100 TCIDso va u & 37°C trong 1 gio. Hon hop huyét thanh — vi rat dugce nhod
1én 16p té bao MDBK va nuéi tt & 37°C, 5% CO:, theo ddi sy xuat hién bénh tich
té bao (CPE) trong 5—7 ngay. Hiéu gia khang thé trung hoa duogc xac dinh 1a do
pha lodng cao nhit ctia huyét thanh ngin can hoan toan sy xuét hién CPE.

Phuwong phap ELISA:

Khang thé khang vi rat LSD trong huyét thanh triu bo dugc phat hién bang
phuong phap ELISA st dung b kit thwong mai ID Screen® Capripox Double
Antigen Multi-species (ID-VET, Montpellier, Phap). Thi nghiém duogc tién hanh

theo hudng dan cta nha san xuat. Két qua duoc doc & budce song 450 nm bang may
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doc ELISA, va dugc xac dinh 1a duong tinh véi khang thé khang vi rat LSD khi
chi s& S/P% > 30%; néu chi s6 S/P% < 30% thi mau dugc coi 1a 4m tinh.
3.5.8. Phwong phap gay nhiém vi rGt LSD trén dgng vdt (In-vivo)

Pong vat thi nghiém: Tong s6 12 con bé khée manh, tir 4—6 thang tudi, co
cung ngudn gbe (bd vang), thé trang va do tudi duoc lwa chon va chia ngiu nhién
thanh 4 16, mdi 16 gdm 3 con. Trudc khi thi nghiém, tat ca bé déu duoc kiém tra va
xéac nhan khong c6 khang thé khang vi rat LSD va am tinh véi vi rat LSD va khong
c6 triéu chimg ctia cac bénh phd bién ¢ bd nhu L& mém long méng (FMDV), tiéu
chay ¢ bd (BVD), Tu huyét trung (Pasteurella multocida) va Lao bo
(Mycobacterium spp.). Bé & cé4c 16 thi nghiém dugc gay nhiém vi rit LSD bang
phuong phap tiém bip tai ving cb (Wolff va cs, 2020) voi c4c lidu giy nhiém lan
luot la 108 TCID50/mL (16 1), 10%° TCID50/mL (16 2), va 107 TCID50/mL (16 3).
L& d6i ching gdm 3 con bé khong duoc gy nhiém, chi tiém dung moi twong tng.
Theo dbi triéu chirng lam sang dugc thue hién hang ngay trén toan bo bé thi nghiém,
bao gdm do than nhiét, quan sat triéu chimg dic trung va ghi nhan sy xuat hién cac
nét san trén da. Tiéu chi danh gia cac triéu ching 1am sang dugc thé hién ¢ bang
3.2

Cac mau bénh phém gém nudc bot, dich miii hong dugc thu thap dinh ky
hang ngay, mau mau toan phan va huyét thanh duoc thu thap vao céc ngay 1, 3, 5,
7,10, 14 va 21 sau gay nhiém. Quy trinh m6 kham theo tiéu chuan qudc gia (TCVN
8402:2010). Cac bénh tich dai thé dugc ghi nhan chi tiét, dong thoi thu thap mau
mo tir cac co quan ton thuong. Cong tac vé sinh va tiéu hiy tuan theo quy dinh
(QCVN 01-41:2011). Miu bénh pham dugc bao quan trong diéu kién t6i wu: van
chuyén ¢ 2-8°C, bao quan ngan han ¢ 4-8°C va luu trit dai han & -20°C dén -80°C.
Su ¢6 mit cua vi rit LSD trong co thé dong vat thi nghiém duoc xac dinh bang ky

thuat real-time PCR nhu mo ta & trén.
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Bang 3.2. Bang cac chi tiéu danh gia triéu chirng |am sang

Nhom oA p . X
danh gia Tri¢u chirng Diém
Tinh  |Khéng dang cha y 0
trang Giam hoat dong 1

chung .
Giam hoat dong, traim cam 2
Tang nghi ngoi, giam hoat dong ro rét 3
Lo dénh va/hodc nam nghiéng, khdng phan tng véi céc Kich Huy
thich
Tiéu thu |Khdng dang chu y 0
thuc an | .. e < . A < & ,
., |Gidm lugng thirc an hodc nudc udng, tang ti€t nudc bot 1
va nuoc -
uéng Giam lugng thirc an hodc nudc uong ro rét 2
Khong in hodc udng (1 ngay) 3
Khong an hoic udng (2 ngay) Huy
Tinh  |Khéng dang chay 0
tra}? égpho Ho nhe hodc chay nudc miii 1
Ho manh hoic chay nuéc mii két hop véi cac van dé vé ho 2
hap nhe
Ho manh hoic chay nudc mili két hop voi van dé vé ho hap 3
vira phai
Ho manh hodc chay nudc mii két hop véi cac van dé vé ho Huy
hap manh
Biéu |Khdng dang chdy 0
hl‘?fé;re” Céc nbt/tén thuong/sin da rai rac 1
Nhiéu ndt/tén thuong/san da 2
Céc ton thuong/ndt/san da lan toa 3
Nhiéu 6 4p xe hodc dom Huy
CAc triéu |Chay nudc mat 1
chlﬁ:ng L, o+ 2
Khéc Sung hac%l bach huyét rai rf;lc 1
Sung nhiéu hach bach huyét 2

Ghi cha: diém 0 (-); 1-5 diém (+); 6-9 diém (++); 10-13 diém (+++); >13
diém (Huy).
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3.5.9. Phwong phap ddnh gia ddp teng mién dich ciia vit chii

Toéng s6 RNA duoc phan lap tir t& bao hoic mau st dung TRIzol®

(Invitrogen, CA, Hoa Ky) theo hudéng dan cua nha san xuat. Tong hop cDNA duoc

thue hién bang cach xir Iy 2 pg RNA véi 1.0 don vi DNase I va 1.0 pL dung dich

dém phan g 10x (Thermo Fisher Scientific, Waltham, MA, Hoa Ky), sau do
duge u & 37°C trong vong 30 phut. Tiép theo, thém 1.0 uL EDTA 50 mM dé vo

hoat DNase I, tron vao va lam néng ¢ nhiét do 65°C trong vong 10 phut. Viéc sao

chép nguoc RNA duge thyc hién bang cach st dung kit tong hop cDNA (Maxima

First Strand Synthesis-Thermo Fisher Scientific) theo khuyén c&o ctia nha san xuat.

Bang 3.3. Trinh tw cip méi oligonucleotide phan wng real-time RT-PCR

Gen Primer sequence (5°-3’) An?fg;ing References
Forward |[TCC AGA ACG AGT ATG AGG
L8 M everse |CAT CCG AAT AGC TCT CAG >
Forward |[TGC TGG ATG ACT TTAAGG G
0 Reverse |AGG GCA GAA AGC GAT GAC A % (Konnai va
IFN- | Forward [GCCAAATTGTCTCCTTCTACTTC " Czsér%(;?/?g
Y | Reverse |GGGTCAAGTGAAATAGTCACAGG cs, 2007)
TNE-| Forward |[TAACAAGCCGGTAGCCCACG -
o | Reverse [TCTTGATGGCAGACAGGATG
RpPL-| Forward [GAAATCGCCAATGCCAAC
19 | Reverse |GAGCCTTGTCTGCCTTCA °0-60
Forward |[TTGGTG CACATG GCAAGTG
IL-l1a 60 (Coussens
Reverse |GCACAG TCAAGG CTATTT TTCCA VA Cs,
TG | Forward |CTGAGC CAGAGG CGGACT AC 2004)
B1 | Reverse [TGCCGT ATTCCA CCATTA GCA ®0

bé xéac dinh mtrc d6 dap ing mién dich cua cua cac gen muc ti€u, cac cap

mdi liét ké trong Bang 3.3 da duogc sir dung (Konnai va cs, 2003; Zaros. va cs,
2007) trong phan tng qRT-PCR bang cach st dung 2xAmpigen SYBR® Green

Master Mix (Enzo Life Sciences, Farmingdale, NY, Hoa Ky) theo huéng dan cta
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nha san xuét trén hé théng real-Time PCR QuantStudio 5 (Thermo Scientific,
Waltham, MA, Hoa Ky). Thém vao do, protein ribosome cua bo (RP) L-19 (RP-
L19) cling dugc st dung lam gen kiém soét ndi bd dé binh thuong hoa sb lugng
RNA. Mirc d6 dap timg mién dich ctia cac gen ndi trén duoc tinh todn bang phuwong
phap 272ACt sau khi chudn hoa thanh mutc dap tmg RP-L19 (Ribosomal protein
L19) (Livak va Schmittgen, 2001).

3.5.10. Phuwong phap ddnh Qi hiéu qud chdt sat tring

Nghién ctru ndy danh gia kha nang tiéu diét va tc ché s nhan Ién caa vi rt
LSD. Cac chét sat tring dugc st dung theo khuyén céo ciia T6 chirc Thii y Thé
gi6i (WOAMH). Chung vi rut dugc stir dung la LSDV/Vietnam/Nghean/NA06 dugc
phan 1ap tai thuc dia ¢ tinh Ngh¢ An, voi lidu gay nhiém 1 x 108 TCID50/mL. Céc
chit sat trung bao gém: Sodium dodecyl sulfate 0,8%, lodine 3%, Formalin 1%,
Chloroform 5%, Ether 20%, Phenol 2%, NaOH 3%, hop chit Amoni bac bdn
(Ammonium) 0,5% va Virkon 2%. Thi nghiém dugc chia thanh ba nhom chinh:
(1) nhém dbi ching duong chi chira vi rat LSD; (2) nhém déi chimg am str dung
nude tinh khiét d dugc xac nhan am tinh véi vi rat LSD va (3) nhom xur Iy gom
cac mau vi rat duge xir 1y véi ting chat sat trung tai ba moc thoi gian 1a 30 phut,
60 phat va 180 phat. Sau thoi gian xir ly, tién hanh chuan d¢ lai dé xac dinh sy ton
tai ctiia vi rat sau xu ly. MObi thi nghiém duoc thyc hi¢n ba lan dé dam bao do tin
cdy va tinh 1ap lai ctia két qua.
3.5.11. Phan tich di liéu va théng ké

Tat ca cac dir liéu dugc trinh bay dudi dang trung binh + SEM ciia it nhat
nam lan 13p lai. Phan tich thong ké dugc thuc hién bang phin mém IBM SPSS
(SPSS 25.0 Windows; IBM, Chicago, IL, Hoa Ky). Gia tri P < 0.05 la gia tri co y
nghia cua thong ké. Su khac biét giita cac nhom duoc phan tich bing phuong phép

so sanh nhiéu lan cia Duncan (Duncan’s multiple comparation method).
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PHAN 4. KET QUA VA THAO LUAN

4.1. Nghién ciru xac dinh sw c6 mit cia vi rit LSD hru hanh tai vang Bic
Trung B{
4.1.1. Két qua thu thip va xac dinh méu dwong tinh véi vi rat LSD

Trong nghién ctru ndy, mau bénh pham duge thu thap va hdi ciru trong thoi
gian tr ndm 2021 dén nam 2024. Cac mau bénh pham 1a mau khang déng, dich
mili, dich miéng, c&c ndt san, u cyc trén da, miéng hodc phu tang (hach, lach, u cuc
trong duong hd hap, phéi, dich khdp...) duoc 1ay tir trau, bo nghi mac VDNC va
dugc xét nghiém bang phuong phap real-time PCR theo khuyén cdo cia WOAH
dé xac dinh sy c6 mat cia DNA vi rut LSD trén tru, bo. Téng hop s6 lwong mau
thu thap dugc va mau duong tinh dugc trinh bay tai Hinh 4.1 va bang 4.1.

o
“%

5 oce /N 7
<.
- ”‘ /
y 1/
y, / //"’ /
N7 BC ()

Cycle
Hinh 4.1. Két qua x4c dinh sw ¢ mit ciia DNA vi r(t gay bénh VDNC bing
phwong phap real-time PCR
Ghi ch: BC+: Péi chitng dwong; DC- Poi chirng am
Két qua xét nghiém bang real-time PCR cho thay c6 100% (200/200) mau bénh
pham duong tinh véi vi rit gdy bénh VDNC thu thép tai cac tinh Bac Trung Bo
ctia Viét Nam. Két qua nay khéng dinh su hién cua vi rat LSD trong quﬁn thé gia
stic nghi nhiém & céc tinh ving Bac Trung Bo giai doan 2021-2024. Tir nam 2021,
viéc trién khai tiém phong vic xin trén dién rong da gop phan kiém soat hiéu qua
dich bénh. Tuy nhién, nim 2024 xuit hién mot sé 6 dich tai Quang Binh, cho thay
Vi rat LSD van con luu hanh trong dan vat nudi caa ving Bic Trung B, can phai

tiép tuc giam sat bénh hang nim nhim ngin chin su bung phat dich trd lai.
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Bang 4.1. Két qua thu thap, hdi citu va chin doin cdc miu bénh phim nghi
mic bénh VDNC do vi rat LSD gay ra tai khu vire Bic Trung B

Tinh Nim ldy miu  S6lwongmiu  Real time-PCR (+)
thu thap
Thanh Héa 2021 41 41
Nghé An 2021 88 88
' 2022 4 4
2021 17 17
Ha Tinh 2023 2 2
2024 10 10
2021 12 12
Quang Binh 2023 11 11
2024 2 2
Quing Tri 2021 4 4
' 2023 2 2
A . 2021 4 4
Thutra Thién Hué
2023 3 3
Tong 200 200

4.1.2. Két qua xac dinh gia tri Ct (Cycle threshold) déi véi cac logi mdu bang

phwong phap real-time PCR

MaAu bénh phém (200 mﬁu) dugc phan loai thanh 4 nhom: mau vay, U cuc;

mau dich mili, miéng; mau mau va mau khac (phu tang, dich khop...). Két qua gia

trj Ct d6i véi tirng loai mau duoc thé hién & bang 4.2.

Biang 4.2. Gia tri Ct ciia cac loai miu biang phwong phap real-time PCR

Loai miu S6 lrgng mau Chi s6 Ct Khodng tin ciy
) trung binh (95.0% CI)
Vay, U cuc 76 17,4 (15,6 —19,2)
Dich miii, xoang 50 25,4 (22,3 -28,5)
miéng
Mau 63 32,7 (30,6 —34,8)
Khéac 11 26,7 (22,5-130,9)
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Két qua ¢ Bang 4.2 cho thy su khac biét rd rét vé gia tri Ct trung binh gitra
cac loai mau xét nghiém bang phuong phép real-time PCR. Trong d6, mau vay, u
cuc ¢0 gia Ct trung binh thap nhét (17,4) v6i khoang tin cay hep (15,6-19,2), phan
anh luong vi rat cao va do 6n dinh trong két qua nho ¢ miu 1on (76 mau). Nguoc
lai, mau mau c6 gia tri Ct trung binh cao nhat (32,7) du khoang tin cay hep (30,6—
34.8), cho thfiy lugng vi rut rat thép hodc c6 thé do vi rat khong tdn tai 1au trong
mau hodc kho tach chiét. Dich mili, xoang miéng c6 gia tri Ct trung binh 25,4, nam
trong khoang tin cay rong (22,3-28,5), thé hién sy dao dong twrong ddi 16m vé luong
Vi rtit. Mic di nhom "Khéac" bao gdm cac mau tir phu tang, dich 6 khép cé gia tri
Ct 14 26,7 v6i khoang tin cdy réat rong (22,5-30,9). Diéu nay c6 thé do c& mau qua
nho va tir cac loai mau c6 ham lugng vi rat khac nhau. Tir két qua trén, c6 thé két
luan réng mau vay, u cuc la lya chon uu tién dé xét nghi¢m phat hién sy c6 mat
cua vi rut gdy bénh VDNC trén thuc dia.

Két qua nay tuong dong véi khuyén cao cia WOAH, trong dé mau ding dé
phét hién sy c6 mat caa vi rut va dé nudi cdy phan 1ap nén duogc thu thap tir cac ndt
san trén da. Cac mau dé phan 1ap vi rit nén dugc thu thap tt nhat trong tuan dau
tién sau khi xuat hién cac ddu hiéu 1am sang. Tuy nhién, vi rat c6 thé duoc phan
1ap tir cac ndt san trén da trong it nhat 3—4 tuan sau d6 (WOAH, 2021a). So sanh
v6i mot s6 nghién khac, cho thiy két qua vé ty 1& phat hién vi rat LSD trong cac
mau bénh phdm twong tu nhu trong nghién ciru ndy. Van Schalkwyk va cs (2022a)
khi xét nghiém 1166 mau c6 1038 mau duong tinh véi vi rat LSD trong d6 mau da
duong tinh 96,86%, mau dich miii 86,69%, mau mau la 83,79%.. Tuy nhién, & mot
s6 nghién ctru khac ty 1& duong tinh & mau mau va mau dich miii tuong ddi thap.
Trong nghién ctru ctia Sameea Yousefi va cs (2018) mau méu duong tinh chi chiém
34,1% (80/243) va 40% (42/106) trong nghién ctru Zeynalova va cs (2016). Bac
biét ty 1& duong tinh & mau dich mili va mau mau trong nghién ctru ctia Li va cs
(2022) thap hon han so vé&i cac nghién ciru khac khi mau mau chi c¢6 4,23%
(51/1206), mau dich miii c6 48,09% (580/1206) mau duong tinh. Ngugc lai, mau
vay da c6 ty 1é duong tinh cao nhat chiém 98,59% (350/355). Ly do mau mau ¢

ty 1& duong tinh thap hon miu dich mili va mau u cuc da 1a do vi rdt LSD chi ton
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tai trong mau trong thoi gian ngin 4—11 ngay, trong khi vi rt ¢6 thé duoc phat
hién trong cac t6n thuong da 18n dén 92 ngay sau khi nhidm bénh (Tuppurainen va
cs, 2005). Ty 1& phat hién duong tinh trung binh & vay c6 thé dat 100% diéu d6 cho
thiy ring mau vay dong vai tro chu dao trong viéc chan doan phat hién vi rat LSD
Tuy nhién, mot thyc té khong thé chdi cai 1a mot khi cac triéu ching vay duoc tim
thdy trong dan thudng chi ra raing dan di bi nhiém vi rat LSD trong mot khoang
thoi gian, do d6 cac tridu ching vay 1a mot co s¢ quan trong dé ngudi chan nudi
danh gia tinh trang strc khoe cua gia stc & giai doan dau. Mau dich miéng va mili
c6 thé dugc lay dé dang bang mot thao tac don gian, toan b qua trinh thu thap khong
xam 1an dén gia suc, do o, tac hai ddi véi dong vat gan nhu c6 thé duoc bo qua.
Truong hop bo trong khoe manh, ¢ giai doan dau ctia nhiém bénh chua biéu hién
triéu chirng I1am sang nhung vi rut da duoc thai ra tai cac vi tri niém mac trong co
thé sdng. Mic du ty 1& phat hién ¢ dich miii thap khong can tré viée 1ay mau dich
miii can thiét trong viéc xac dinh vi rat vi ching c6 thé duoc thu thap ¢ giai doan
rat sém dé theo ddi dich bénh VDNC.
4.2. Két qua nghién ciru diic tinh sinh hoc phan tir ciia cdc chiing vi riit giy
bénh viém da ndi cuc dang lwu hanh tai khu vwe Bic Trung B)
4.2.1. Két qua xac dinh kiéu gen ciia Vi rGt LSD tir méu thuwe dia

Trong nghién ctru ndy, phan tng PCR dugc trién khai dé khuéch dai ba gen
chi thi (p32, RPO30 va GPCR) cua vi rit LSD tir cAc mau bénh pham thu thap tai
thuc dia. Két qua dién di san pham PCR (Hinh 4.2) xac nhéan sy hién dién cta cac
bang DNA dac hiéu voi kich thude 390 bp (p32), 1.3 kb (RPO30) va 1.1 kb
(GPCR), phu1 hop véi trinh ty muc tiéu dua trén hé gen tham chiéu. Trong d6 gen
p32 ma hda mot protein vo, nam trén bé mit mang ciia mot hat vi rit noi bao trudng
thanh, gen c6 tinh bao ton cao trong cac loai CaPV va di dugc sir dung lam cong
cu chan doan LSDV, SPPV va GTPV, tham gia vao qua trinh xam nhap té bao vat
chu (Mafirakureva va cs, 2017); gen RPO30 m4 hda tiéu don vi RNA polymerase
30 kDa, dong vai tro quan trong trong qué trinh nhan 1én cua vi rat ; va gen GPCR

tham gia vao qué trinh diéu hoa mién dich ca vét cha (diéu hoa tin hiéu té bao

50



lién quan dén né tranh mién dich) duoc ching minh da hinh nucleotide cao hon so
v6i trinh tu cia gen RPO30, LSDV126 va LSDV127 (Saltykov va cs, 2021).

P32 !390b2! RP030 !1.3Kb)
M Mo01 BC Mol BC M BC GPCR gene (L1Kb) PC

Miu thu thp tai thye dja

100bp 4m Duong

100bp Am am

Hinh 4.2. Minh hoa két qua PCR minh hoa 03 gen chi bao Ia P32, RPO30,
va GPCR

Ghi cht: PC dm: Péi chirng dm; PC dwong: Poi chirng dwong; MO1: mdu
VDNC thi nghiém; M: maker: thang chuan c6 d¢ dai 100bp
Cac gen chi béo chinh bao gdm mét phan gen p32, RPO30, GPCR va duoc
giai trinh ty bang phuong phéap Sanger. Két qua giai trinh tu cac gen lan luot dugc
minh hoa tai cac hinh 4.3, 4.4 va 4.5 cho thdy, tin hiéu trinh tu rd nét, cac chi sd
dat chat luong tot dé tiép tuc tién hanh phan tich pha hé di truyén va xac dinh

genotype vi rt gdy bénh VDNC tai ving Bic Trung Bo.

Model 3730 File: 1st_BASE_4052218_sample_3_L_son_primer_LSD_P32-R @ignal G:662 A:1727 T:1915 C:988 Page 10f 1
BIO A KB.bep BIF KB_3730_POP7_BDTv3.mob
TRACE 6258000-04 6258002406 B2$8088-036 258008 60primer_LSD_P32-R 27 no 'MTXF field Spacing: 14.5060348510742
B 7 1 Lane 72 Points 1899 to 16391

TCIMGG ACT TIITGCTCTTTIT GIACAAGAGCAT TACATAAT CCAGAAAMATATT CT GTAAAATTTT CAACACCT CCTGATTTITTCTACCTTITTCCCATATAAGGAACTTATAT GATAAACTA
" L) " s “ il 0 »

-0
NTATCTTTTITATCTT TAAAAAAAAAATTTACAT CTGAATTTTTAAAATCTITTTACTGTIGTCGACTTTTTTATAAAATATATCATTATCACTTITITTAATTCTGGAACTACAT CTGAAATTTICGCG
1 1 150 160 7 150 1% 200 b2 b2

M“llllnmmlhmuuunmlulhmumuummLmhmmlmmlmmmmhmmmmum.nmmnu.n

ACCAACGATTGGTATAACATATAATGGAATATCT GCCATTTTGAT AATTAGT TATCTAAAGCACTATT TAGT TATTAAAATTAAAGAAGIATAGCTCTCTAATTITTAGAA CIG
%0 %0 pall 30 29 0 o 20 % 340 0 360

hum‘h‘nuuuuuuHnunNunmhum...num.mmm.mm.um“.h.uu.uumumm

Hinh 4.3. Minh hoa két qua giai trinh tw doan gen p32 chiing vi rdt gay bénh
VDNC tai viing Bic Trung Bj
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Signal G 1600 A 2788 13524 C 1060 Page t ot

Model 3730 Fio: 16t BASE,_40780%0)_sample_LSO08LS P2_pomer_LSO_GPCRR ab1
BIO Kabep &F KB_3730_POPT_BOTVA mob
TRA 25000004 £25400 04 250NN 50.00,5.P2_prime_L5D_GPCR R 7200 MTXF i Spacing 14 2207773341208
; Lane 43 Ports 10910 1512
AAAAGCE 1ACTAG TGCTACOEANTEO TAAARGET T TTTAGTARAT 1ETCTACTACRANRCOCATAANT TAGTGONT TANTARAACAATOACATAG A6 ACACA AT 1TEAGC TACATG AACTGCANGGT TOACANATCOTARTOCCOTACATCCAL TARRANCATT TAACARY TACAAC
L - - - - » - - "™ - ™

Hinh 4.4. Két qua giai trinh tu doan gen GPCR chiing vi rit gay bénh
VDNC tai viing Bic Trung B

Model 3730 File: 1st_BASE_4052214_sample1_L_son_primer_LSD_ RPO30Sgrtal G620 A-981 T:1360 C.733 Page 10f 1
BIO A KB bop BIF KB_3730_POP7_BDTv3.mob
TRACE 6258000-04 62580C 0 a0 _LSD__RPO3O-R 22 no 'MTXF fieid Spacing: 14.0895519256502
Lane 48 Points 1812 1o 16200

AMAT AACGCTTAAATAACAG AG GCCA AAACAT TGGGT T TTCTACCAT T TCCGCAACTAGATATAT T TATGTACCAATCTCTAGATGTAAACTG ACAATAT TCG T TTATCGCAGAACAAGGATTTI LT
i “ “ R 50 » 100 1ne e

TTCGATCTTATCATAAAAATAAAACCGTCAT TATGTAGT TTATACAGCTGT ITGT TTACAT TTGAT T T ITCAATATITAGT T TTCTAGATATTICTIATIGCTIGTTATAAACTCACTI TCTGATAGA
20 0 % 360 m

AW WAWWAWWWWWWWIW WY WAAWWW WA WY WA AVWV WA WA WY WWWWW W AW WWWWY VWY WA
) 400 am 20 o “e 460 oo "

Hinh 4.5. Két qua giai trinh tu doan gen RPO30 chiing vi rdt gay bénh
VDNC tai viing Bic Trung Bj

Tong cong d c6 63 trinh tu dugc Xac dinh va giri dén co s dir liéu GenBank

theo thtr ty tir md s6 0Q948267 dén 0Q948329 duoc thé hién chi tiét tai bang 4.3.
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Bang 4.3. Danh sach miu bénh phim dwong tinh vi rdt VDNC dwoc ding
tai trén ngan hang dir liéu genbank thé gi6i

T Chiing vi rat Pia chi iy miu P32 RPO30 GPCR
1 . . Cuong Gian, Nghi Xuan,
LSDV/Vietnam/HaTinh/3854-21 ong ;anﬁ' U | 00948267 | 0Q948288 | 00948309
2 . . Ph6 Chau, H Son, Ha
LSDV/Vietnam/HaTinh/3768-21 o ~had ﬁ‘;;“g 1% 50948268 | 00948289 | 0Q948310
. . Pitc Lang, Dirc Tho, Ha
3 | LsDV/Vietnam/HaTinh/2822-21 He ang’Tn‘;" %1 | 50948269 | 0Q948290 | 0Q948311
1
4 Hong Béc, A Ludi, Th
LSDV/Vietnam/Hue/4510-21 ong Bac, A =UOL T | 50948270 | 00948291 | 0Q948312
Thién Hué
o th o Dw\
> | LSDV/Vietnam/Hue/4268-21 Quang Pht, Quang Dien, | /0071 | 00048292 | 00948313
Thura Thién Hué
o th o Dw\
® | LsDvivietnam/Hue/a269-21 Quang Phu, Quang Bien, | 00975 | 00948293 | 00948314
Thura Thién Hué
7 Thinh Son, D6 L
LSDV/Vietnam/NgheAn/4671-21 o i]m; :n YO8 1 00948273 | 0Q948294 | 0Q948315
ghé
T2 Anh Son, Nghé
8 | Lsbv/vietnam/NgheAn/4669-21 20 Son, Kn Son, Nehe | 50948274 | 00948295 | 00948316
9 . Dién Loc, huyén Dién
LSDV. NgheAn/4600-21 : ' 4827 482 48317
SDV/Vietham/NgheAn/4600 Chéu, Nghé An 0Q948275 | 0Q948296 | 0Q9483
10 ) . Yén Hoéa, Minh Hoa,
LSDV/Vietnam/QuangBinh/3984-21 ) N 0Q948276 | 0Q948297 | 0Q948318
Quang Binh
11 Bao Ninh, Dong Héi
LSDV/Vietnam/QuangBinh/3983-21 a0 L HOR8 HAL | 50048277 | 0Q948298 | 0Q948319
Quang Binh
12 Th Trach, B4 Trach
LSDV/Vietnam/QuangBinh/3930-21 Hone Hach, 5O A | 50048278 | 00948299 | 0Q948320
Quang Binh
1 Tnh Thai, Vinh Linh
3 | LsDV/Vietnam/QuangTri/4013-21 Vinh Thal, Vinh Linh, 2046270 | 00948300 | 00948321
Quang Tri
14 . . Gio Chau, Gio Linh,
LSDV/Vietnam/QuangTri/4011-21 ) ) 0Q948280 | 0Q948301 | ©Q948322
Quang Tri
15 _ _ Triéu Lang, Tridu Phong,
LSDV/Vietnam/QuangTri/3963-21 ricu Lang, Areu FNONG, | 55948981 | 00948302 | 00948323
Quang Tri
16 1\ sDv/Vietnam/ThanhHoa/4606-21 Thigu Thinh, Thi¢u Hoa, | o 0/a285 | 00048303 | 0Q948324
Thanh Hoéa
7 . Kién Tho, Ngoc Lac,
LSDV/Vietnam/ThanhHoa/4385-21 1en 100, REOCLAC | 0048283 | 0Q948304 | 0Q948325
Thanh Hoéa
18 . Hoa Quy, Nhu Xuan,
LSDV/Vietnam/ThanhHoa/4200-21 0a Quy, NhuXuan, | 916984 | 00948305 | 00948326
Thanh Hoéa
19 . Linh Son, Anh Son, Nghé
LSDV/Vietnam/NgheAn/259-22 i Son A o NEIE | 00048285 | 0Q948306 | 0Q948327
20 . Ly Thanh, Yén Thanh,
LSDV/Vietnam/NgheAn/1059-22 y a;ghé i‘n a1 048286 | 0Q948307 | 0Q948328
21 . Nam Thanh, Yén Thanh,
LSDV/Vietnam/NgheAn/1059-22 am ;’;hé Ae: A1 00048287 | 0Q948308 | 0Q948329
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C0 21 chung vi rut LSD dugc giai trinh ty ba gen p32, RPO30, GPCR trong
d6 Ha Tinh 3 chung (ndm 2021), Hué 3 chung (nim 2021), Nghé An 3 chung (nim
2021), Quang Binh (Quang Tri méi) 3 ching (nam 2021), Quang Tri 3 chiing (nam
2021), Thanh Hoéa 3 chung (ndm 2021) va Nghé¢ An 3 chung (ndm 2022). Cac
chung vi rit dugc phat hién nam 2023 va 2024 ciing dugc gidi trinh ty tuy nhién
khong c6 sy khéc biét vé trinh tu cac doan gen nay so voi cac chung dugc giai
trinh ty trude d6. Tt ca cac chung vi rat LSD dugc st dung dua vao phén tich di
truyén va pha hé.

4.2.2. Xay dung cay phd hé cac chung Vi rut LSD dwa vao trinh tu cac doan gen
chi bao

Két qua so sanh trinh tu gen p32 cta cac ching vi rat LSD luu hanh & viing
Bic Trung B cho thiy co su twong dong tir 98,1 - 100% so vdi cac ching vi rat
dugc bao cao trude d6 va cac ching dugce cong bé & Trung Qudc. Tuong dong
khoang 96,83% - 97,15% so v&i cac chung vi rat dau dé (GPPV). Phén tich pha hé
cho thay cac chung vi rit LSD tai Viét Nam ciing nhdm véi cac ching vi rit LSD ¢
Trung Quéc. Trinh ti nucleotide gen p32 ctia cac chung trong nghién ctrunay twong
d6ng 100% véi cac chung vac xin dong ching bao gom SIS-Lympyvac, Neethling,
chung tai t6 hop ctia LSDV/Russia/Saratov/2017 (MH646674) va chung tham chiéu
Viét Nam (chung LSDV/Vietnam/LangSon/LS16 (PQ859561)) (Hinh 4.6 va Bang
4.4).

Phan tich gen GPCR cho thay, cac chung vi rit LSD tai viing Bic Trung Bo
noi riéng va Viét Nam noi chung thudc phan nhom tai t6 hop (Cluster) 2.5 va ciing
nhém voi cac ching vi rat LSD gdy bénh ¢ Trung Qudc, Hong Kong (Hinh 4.7).
Phan tich trinh ty va pha hé gen RPO30 cho théy, cac ching vi rat LSD cua ving
Bic Trung Bo thudc phan nhém Subgroup III va ciing nhom véi cac chung vi rit
LSD gy bénh & Trung Qudc (Hinh 4.8).

Viéc xay dung cay pha hé, so sdnh c4c trinh tu gen cac chung vi rut LSD da
xac dinh gilia cac 6 dich VDNC dau tién & Viét Nam véi ching tham chiéu, cac
chung véc xin thuong mai va cac ching hién dang luu hanh tai ving Bic Trung bd
dé xéc dinh sy tién hda cta vi rat, tir d6 ¢ nhirng chién luoc trong st dung véc xin

phu hop hon.
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Biang 4.4. Sy twong ddng nucleotide giira vi rat LSD phan lap tai Viét Nam

va céc trinh ty tham chiéu khac

TT Mé 50 Tén viét tat Chiing D turomg dong (%)
Genbank GPCR | RPO30 P32
1 |MH893760.2 |VDNCV/Russia/Dagestan/2015 Wildtype | 99,3 98,78 98,01
2 |IMK302072.1 |VDNCV/Kenya/Bungoma/B624/2010 Wildtype | 99,29 99,17 NI
3 [MK302073.1 |VDNCV/Ethiopia/Arsi/B1/2011 Wildtype | 99,29 99,34 NI
4 |KY702007.1 [VDNCV/Serbia/Bujanovac/2016 Wildtype | 99,29 98,78 98,10
5 |FJ869352.1 VDNCV/Burkina-Banfora-isolate-VDNCV5 | Wildtype | 99,29 99,34 NI
6 [KJ818281.1 VDNCV/Kenya/SGP-0-240 Wildtype | 99,30 99,17 NI
7 |MK302082.1 |VDNCV/Sudan/North/2008 Wildtype | 99,29 99,34 NI
8 |KY829023.3 [VDNCV/Greece/Evros/GR/15 Wildtype | 99,29 98,70 98,10
9 |MK452255.1 |VDNCV/Russia/Kinelsky/2019 Wildtype | 99,20 99,34 NI
10 |MK765544.1 [VDNCV/Kazakhstan/2016 Wildtype | 99,74 99,39 NI
11 |KY595106.1 [VDNCV/Russia/RNOA-15/2015 Wildtype | 99,29 NI NI
12 [OM530217.1 |VDNCV/Russia/Saratov/2019 21 98,73 99,01 100
13 [MH646674.1 |VDNCV/Russia/Saratov/2017 21 98,86 98,97 100
14|0L542833.1 |VDNCV/Russia/Tyumen/2019 22 98,86 | 99,01 100
15 (MT134042.1 |VDNCV/Russia/Udmurtiya/2019 2.3 98,69 99,17 98
16 [MN508357.1 |VDNCV/China/XJ/2019 25 100 100 100
17 [MN598005.1 |VDNCV/China/Xinjiang/2019 25 99,73 100 100
18 [MW355944.1 |VDNCV/China/GD01/2020 25 99,82 100 100
19 |PQ859561.1  [VDNCV/Vietnam/LangSon/LS16 25 100 100 100
20 IMW732649.1 |VDNCV/HongKong/2020 25 99,82 100 100
21 |KX764644.1 |VDNCV/Neethling-Herbivac Vaccine Vaccine | 98,69 99,39 100
22 |KX764643.1 |VDNCV/SIS-Lumpyvax-Vaccine Vaccine | 98,69 99,39 100
23 |MG972412.1 |VDNCV/Croatia/Cro2016/vaccine Vaccine | 98,69 99,39 100
24 |KX764645.1 |VDNCV-Neethling-VDNC-Vaccine-OBP | Vaccine | 98,69 99,39 100
25 |KX764644.1 |VDNCV-Neethling-Herbivac-Vaccine Vaccine | 98,69 99,39 100
26 |MK441838.1 |VDNCV-Herbivac-LS Vaccine | 98,50 99,31 100
27 |AF409138.1  |VDNCV/Neethling-Vaccine-LW-1959 Vaccine | 98,69 99,31 100
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@ L3DV/Vietnam/HaTinh/3854-2021
@ L3DV/Vietnam/HaTinh/3768-2021
@ L3DV/Vietnam/HaTinh/2822-2021
@ LSDV/Vieam/Hue/4510-2021
@ L3DV/Vietnam/Hue/4268-2021
@ L3DV/Vietnam/Hue/4269-2021
@ L3DV/Vietnam/N, gheAn/671-2021
@ LSDV/Viemam/NgheAn/4669-2021
@ L3DV/Vietnam/NgheAn/4600-2021
@ LsDV/Vielnam/QuangBinh/3984-2021
@ 1SDV/Vietnam/QuangBinh/3983-2021
@ LSDV/Vietnam/QuangBint/3930-2021
@ LsDV/Vietmam/QuangTri/4013-2021
@ LsDV/Vielnam/QuangTri/4011-2021
@ LSDV/Vietnam/QuangTri/3963-2021
@ 1L.SDV/Vietnam/ThanhHoa/4606-2021
@ L3DV/Vietnam/ThanhHoa/4385-2021
@ L3DV/Vielnam/ThanhHoa/4200-2021
@ 1.5DV/Vietnam/NgheAn/259-2022
@ L3DV/VietnamMNgheAn/1059-2022
@ L3DV/Vietnam/NgheAn/1242-2022
o | @ LSDV/Vietnam/Ha Tinh/HT03-2021
@ LSDV/Vielnam/HaTinh/HT05-2021
@ LSDV/Vietnam/HaTinh/HT07 -2021
@ LsDV/Vietnam/QuangBinh/824-2023
@ LsDV/Vielnam/QuangBinh/QB01-2023
@ 1.SDV/Vietnam/QuangBinh/QB02-2023
L3SDV/Neethling-Herbivac vaccine
LSDV/SIS-Lumpyvax vaccine
LSDV/Croatia/Cro2016/vaccine
LSDV/Russia/Saratov/2017
L3SDV/Neethling vaccine LW 1959
LSDV/Neethling-LSD vaccine-OBP
LSDV/China/Xinjiang/2019
LSDV/China/XJ1/2019
@ L3DV/Vietnam/HaTinh/CX01-2021
W LsDV/Vietnam/LangSon/L316/2020
@ LSDV/Vielnam/HaTinh/HT18/2021
@ L3DV/Vietnam/Nghe An/NA06/2022
@ LSDV/Vietnam/QuangBinh/QB09/2023
L3DV/Vietnam/HaTinh/273-2024
LSDV/Vietnam/HaTinh/712-2024
LSDV/Vietnam/QuangBinh/641-2024
LSDV/Vietnam/QuangBinh/848-2024

o

LSDV/Turkey/Pendik/2014

LSDV Neethling 2490

LSDV/Neethling Warmbaths L'W
LSDV/Russia/Udmurtiva/2019

LSDV/Greece/Evros/GR/15

LSDV/Serbia/Bujanovac/2016

LSDV/Russia/Dagestan/2015

12) 38PV/India/Kanakapura-SIVNIVEDI/2016
U SPPV/NingX/2009/China

4 sspv/india/Nellore-88/NIVEDL'2016

B 5$PV/India/Challakere-151/NTVEDL/201 8
SSPV/India/Taipur/1981

20 — GTPV/SA2/2017
GTPV/China/FZ/2012

p GTPV/Iran/Gorgarn/1965

. GTPV/China/AV41
46?{ GTPV/2015/Gansw/China
GTPV/HuB/2009/China

0.002

Hinh 4.6. Cay pha hé cua cac ching vi rat LSD dwa trén trinh ty doan gen

p32 véi cac chiing tham chiéu
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@ LSDV/Vietnam/HaTinh/3854-2021
@ LSDV/Vietnam/HaTinh/3768-2021
@ LSDV/Vietnam/HaTinh/2822-2021
@ LsSDV/Vietnam/Hue/4510-2021
@ LSDV/Vietnam/Hue/4268-2021
@ LSDV/Vietnam/Hue/4269-2021
@ LSDV/Vietnam/NgheAn/4671-2021
@ LSDV/Vietnam/N; eheAn/1669-2021
@ LSDV/Vielnam/NgheAn/4600-2021
@ LsDV/Vietnam/QuangBinh/3984-2021
@ LsDV/Vietnam/QuangBinh/3983-2021
@ LSDV/Vietnam/QuangBinh/3930-2021
& LSDV/Vietnam/QuangTri/4013-2021
@ LsDV/Vietnam/QuangTri/4011-2021
@ LsDV/Vietnam/QuangTri/3963-2021
@ LSDV/Vietnam/ThanhHoa/4606-2021
@ LSDV/Vietnam/ThanhHoa/4385-2021
31| @ LSDV/Vietnam/ThanhHoa/4200-2021
@ L3DV/Vielnam/NgheAn/259-2022
L J LSDV/Vietnam/NgheAn/1059-2022
@ LSDV/Vietnam/NgheAn/1242-2022
@ LSDV/Vietnam/HaTinh/HT03-2021
@ LSDV/Vietnam/HaTinh/HT05-2021 LSDV-Sub-Group I
& L3DV/Vietnam/HaTinh/HTT07-2021
& LsDV/Vietnam/QuangBinh/a24-2023
@ LSDV/Vietnam/QuangBinh/QB01-2023
@ LsDV/Vietnam/QuangBinh/QB02-2023
@ 1L3DV/Vietnam/HaTinh/CX01-2021
M LSDV/Vietnam/T.angSon/1.516/2020
@ LSDV/Vietnam/HaTinh/HT18/2021
@ LSDV/Vietnam/Nghe An/NA06/2022
& LSDV/Vietnam/QuangBinh/QB09/2023
LSDV/Vietnam/HaTinh/273-2024
LSDV/Vietnam/HaTinh/712-2024
LSDV/Vietnam/QuangBinh/641-2024
74 LSDV/Vietnam/QuangBinh/848-2024
LSDV/China/XJ/2019
LSDV/China/Xinjiang/2019
LSDV/Neethling-Herbivac_vaccine
— L3DV/SIS-Lumpyvax_vaccine
LSDV/Croatia/Cro2016/vaccine
: LSDV/Neethling vaccine L'W_1959
6 o LSDV/Neethling-LSD _vaccine-OBP
15 | LSDV/Russia/Samara/2017
701 LSDV/Russia/Orenburg/2017
10y LSDV/Serbia/Bujanovac/2016
LSDV/Turkey/Pendik/2014
LSDV/Neethling Warmbaths 1W LSDV-Sub-Group I
L3DV/Greece/Evros/GR/15
LSDV/Russia/Dagestan/2015
LSDV/Russia/Saratov/2017
LSDV/Russia/Udmurtiya/2019
LSDV/India/Ranchi/tc/2019
LSDV/IND/ODI1KK/2019
LSDV/IND/ODI/3RK/2019 LSDV-Sub-Group I
BLRI/Bangladesh/TL.SDV/Dhal /2019
BLRI/BangladeshL.SDV/Raj2019
BLRI/Bangladesh/LSDV/Pab/2019
LSDV_Neethling 2490
GTPV/China/AV41
GTPV/China/FZ/2012
GTPV/2015/Gansu/China
GTPY/HuB/2009/China
GTPV/Iran/Gorgan/1965
GTPV/SA2/2017
&6 = 3SPV/India/Taipur/1981
SSPv/India’Kanakapura-SIFNIVEDL2016
= SPPV/NingX/2009/China
SSPV/China/Tilin/2013
SSPV/India/Challakere-151/NIVEDL2018
64 SSPV/India/Nellore-88/NIVEDL2016

a7

GTPYV Group

SPPV Group

2

0.005

Hinh 4.7. Cay pha hé cua cac chung vi rut LSD dwa trén trinh tw doan gen

RPO30 v6i cac chiing vi rat tham chiéu
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a_l @ 1L.SDV/Vietnam/HaTinh/CX01-2021
@ LSDV/Vietnam/Ha Tinh/HT1 82021
LSDV/Vietnam/QuangBinh/641-2024
@ LSDV/Vietnam/QuangBinh/QB01-2023
@ 1LSDV/Vietnam/HaTinh/HT07-2021
& L3DV/Vietnam/Ha Tinh/HT03-2021
@ L3DV/Vietnam/N; gheAn/1059-2022
@ LSDV/Vietnam/ThanhHoa/4200-2021
@ 1LSDV/Vietnam/ThanhHoa/4606-2021
@ LSDV/Vietnam/QuangTri’4011-2021
@ 1SDV/Vietnam/QuangBinh/3930-2021
@ LSDV/Vietnam/QuangBinh/3984-2021
@ L3DV/Vietnam/N; gheAn/4669-2021
@ LSDV/Vietnam/Hue/4269-2021
@ LSDV/Vietnam/Hue/4510-2021
@ LSDV/Vietnam/HaTinh/3768-2021
@ 1LSDV/Vietnam/HaTinh/3854-2021
@ LSDV/Vietnam/HaTinh/2§22-2021
| @ 1LSDV/Vietnam/Hue/4268-2021
@ LSDV/Vietnam/Nghe An/4671-2021
@ L3DV/Vietnam/N; gheAn/4600-2021
@ LSDV/Vietnam/QuangBinh/3983-2021
@ LSDV/Vietnam/QuangTri/4013-2021
@ LSDV/Vietnam/QuangTri/3963-2021
@ 1LSDV/Vietnam/ThanhHoa/4385-2021
@ L3DV/Vietnam/NgheAn/259-2022
@ L3DV/Vietnam/N; gheAn/1242-2022
& L3DV/Vietnam/HaTinh/HT05-2021
1 | @ LsDV/Vietnam/QuangBinh/824-2023
@ LSDV/Vietnam/QuangBinh/QB02-2023
LSDV/China/XJ/2019
M LSDV/Vietnam/LangSon/L$16/2020
@ L3DV/Vietnam/N; gheAN/NA06/2022
@ LSDV/Vietnam/QuangBinh/QB09/2023
LSDV/Vietnam/HaTinh/273-2024
LSDV/Vietnam/HaTinh/712-2024
LSDV/Vietnam/QuangBinh/848-2024
-FSDV/HungKong/ZOZO

=
8

Sub-Cluster 2.5

75

—{— LSDV/China/Xinjiang/2019

LSDV/China/GD01/2020

LsDV/Kazakhstan/2016 | Sub-Cluster 2.3

LSDV/Kenya/SGP-0-240
™ LSDV/Russia/Dagestan/2015
LSDV/Kenya/Bungoma/B624/2010
LSDV/Ethiopia/Arsi/B1/2011
LSDV/Serbia/Bujanovac/2016
LSDV/Burkina_Banfora_isolate TL.SDV5
LSDV/Sudan/North/2008
LSDV/Greece/Evros/GR/15
— LSDV/Russia/Kinelsky/2019
LSDV/Russia RNOA-15/2015
LSDV/Russia'Tyumen/2019 | Sub-Cluster 2.2

LSDV/Russia/Saratov/2019
LSDV/Russia/Saratov/2017 | Sub-Cluster 2.1
LSDV/Neethling-Herbivac_vaccine
LSDV/SIS-Lumpyvax_vaccine
LSDV/Croatia/Cro2016/vaccine
LSDV/Russia’Udmurtiya/2019
LSDV/Neethling_vaccine L'W_1959
LSDV-Neethling-LSD vaccine-OBP
LSDV-Neethling-Herbivac_vaccine
LSDV-Herbivac LS

| SPPV/Tunisia/01_18P2_isolate SPPV6
SPPV/Tunisia/0l_18P2

SPPV/Turkey/2017 STPV
—1; SPPV/Turkey/98_Van2_isolate SPPV16
351 SPPV/Turkey/98_Van2
GTPV/Burkina Benogo 3A_isolate GTPV7

GTPV/Kedong_SP
100 5 TP
!Q-Ll— GTPV/Epiopia/Akaki/001/2008 e

38 b GTPV/Kerrya'Isiolo_SP

100

o
b4

Cluster 1.2

a
b}

Cluster 1.1

100

—
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Hinh 4.8. Cay pha hé cuia cac chiing vi rut LSD thu thap tai dwa trén trinh

tu doan gen GPCR véi cac chiing vi rit tham chiéu
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Tai Viét Nam dé c6 4 loai véc xin duge dua vao su dung bao gém vic xin
di chung va 3 vic xin dong chung. Vic xin di ching (véic xin dau dé) va 1 véc xin
d6ng ching duoc san xuat trong nude va 2 loai nhap khau (Mevac va Lumpyvac)
d3 duoc Bo Nong nghiép va Phaét trién ndng thdn danh gia lua chon. Dén nay, cac
loai véc xin nay déu cho thiy hiéu qua t6t va dong vai trd quan trong trong chuong
trinh vic xin quéc gia nham kiém soat, phong ngtra dich bénh nay tai Viét Nam.

Theo cac nghién ctu trude day, gen RPO30 ¢6 su tuong dong voi gen E4L
clia vi rat vaccinia, ma hoa tiéu don vi RNA polymerase phu thugc DNA va gen
nay dong vai trd quan trong trong viéc nhan lén cua vi rut (Lamien va cs, 2011a;
Santhamani va cs, 2014). Dya trén phan tich cdy pha hé cia gen RPO30, c6 thé
thy rd cac chung vi rit LSD duoc chia thanh 3 nhém nhé. Phan nhém | bao gom
cac chung duoc phan 1ap tir Nga vao nim 2015 va Thé Nhi Ky vao nam 2014.
Phan nhom 11 gdm cac chiing Vi rit thuc dia lwu hanh phé bién & Chau Phi, Trung
Pong, Chau Au, Bangladesh hoic An 6. Py la cac chiing tai to hop tir cAC ching
phan lap thuc dia & Nga LSDV/Nga/Udmurtiya/ 2019 (MT134042) va
LSDV/Nga/Saratov/2017 (MH646674). Phan nhém 111 bao gom mét sb chung vic
xin c6 ngudn gdc tir chung Neethling va cic chung phan lap tir Trung Qudc
(Lamien va cs, 2011a; Ma va cs, 2022; Santhamani va cs, 2014; Suwankitwat va
cs, 2022; Zan va cs, 2022). Nhitng két qua phan tich gen RPO30 cuia cac chung Vi
rit LSD trong nghién nay chi ra ring cac ching vi rat giy bénh VDNC dang luu
hanh tai Bac trung bo giéng 100% vé trinh ty so véi cac ching vi rat LSD duoc
bao cdo trude ddy ¢ mién Bac Viét Nam, ching Tan Cuong nam 2019 cia Trung
Quéc (MN598007) va Trung Qudc/XJI/2019 (MN518933). Ngoai ra, theo phan tich
dinh danh bang phan mém BLAST tir NCBI cho thiy, gen RPO30 ciia vi rit LSD Iuu
hanh tai Viét Nam c6 su twong dong rat cao (98,97%) vé6i chung Vi rit gay bénh tai
Nga (LSDV/Nga/Saratov/2017) (Hinh 4.7 va Bang 4.4). Bén canh do, phan tich trinh
tu gen RPO30 ciia cAc chiing Vi rGt LSD luwu hanh tai Viét Nam cho thay giéng t6i
99,66% véi cac chung Vi rt vac xin Iuu hanh & Nam Phi. Dua trén két qua giai trinh
tu gen RPO30, vi rat gady bénh VDNC trong nghién ctru nay dugc phan loai thudc

phan nhom 111 va c6 mirc d6 tuong dong rat cao so véi ching tham chiéu Viét Nam
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(LSDV/Viét Nam/LangSon/LS16) va cac chung gay bénh VDNC dang luu hanh ¢
Trung Qudc.

GPCR la gen ma hoa thy thé chemokine két hop G-protein trong bo gen caa
ho CaPV. Gen nay c0 y nghia quan trong trong phan biét cac vi rat cung ho, do &
cac chung vi rut thuc dia gdy bénh VDNC bi x6a 12 nucleotide so vai ching vi rat
véc xin (Santhamani va cs., 2014). Cac nghién ciru trudc day da ching minh ba
nhém vi rat LSD chinh bao gém: Chiing vi rdt lién quan dén vac xin, ching vi rit
tu nhién va chung vi rat tai td hop (Flannery va cs, 2022; Krotova va cs, 2022c).
Ngoai ra, cac ching vi rat tai to hop ciing c6 thé duoc chia thanh 5 nhém dugc
dinh danh la cluster 2.1-2.5 v&i nhirng khac nhau khéng 16n (Krotova va cs, 2022b;
Krotova va cs, 2022c; Van Schalkwyk va cs, 2022a; van Schalkwyk va cs, 2022D).
Nhém cluster 2.1 bao gdm chung vi rat LSDV/Russia/ Saratov/17 va
LSDV/Russia/Saratov/19, trong khi d6 chung LSDV/Russia/Tyumen/2019 va
LSDV/Udmurtiya/19 1an luot duoc xac dinh thuéc nhdm cluster 2.2 va cluster
2.3 (Flannery va cs, 2022). Nhom Cluster 2.5 bao gdm mét vai ching vi rat co
ngudn goc tir Trung Quédc, Hong Kong va Thai Lan (Flannery va cs, 2022;
Paungpin va cs, 2022). Hau hét cac ching vi rat LSD tir Nga va phan 16n chau
A 1a cac ching tai to hop giéng vic xin voi dic diém dya trén chung Neethling va
KSGP (Flannery va cs, 2022; Shumilova va cs, 2022). Dt li€u tir nghién ctru hién
tai ciing cho thdy rang tat ca cac chung vi rat LSD luu hanh tai Viét Nam déu c6
doan chén 12 bp va c6 mirc do twong dong 100% so véi cac chung duge bao cdo
trude d6 ¢ Viét Nam va chung China/XJ/2019 ¢ Trung Qudc (MN518933). Cac
chung nay c6 chung mirc d6 twong dong 14 99,73%, 99,82% va 99,82% tuwong tng
v6i chung Trung Qudc Xinjiang/2019 (MN598007), HongKong/2020
(MW732649.1) va China/GD01/2020 (MW355944.1) (Bang 4.4 va Hinh 4.8).

Cac phan tich dwa trén gen GPCR cho thay muc do twong ddng nucleotide
cua céac chung vi rat LSD Iuu hanh tai Viét Nam lan luot 13 99,29% - 99,74%,
98,50% - 98,69% va 98,69% - 99,29% khi so véi cac chung vi rat ty nhién, chiing

Vi rdt vac xin va chiing vi rit tai to hop. Di véi cac chiing tham chiéu GTPV va
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SPPV thi murc d6 twong dong vé nucleotide twong tng 14 94,06% - 96,07% (Bang
4.4). Do tinh twong ddng cao va cd cac phan tng chéo huyét thanh trong nhom
CaPV nén vic xin GTPV ciing di duoc sir dung trén trau bo v6i kha niang bao ho
tuong duong chdng lai vi rat LSD (Gari va cs, 2015; Tuppurainen va cs, 2021).
Céc ching vi rat LSD phan lap tai khu vuc Bic Trung B6 cung phan nhom voi
chung vi rat LSDV/VietNam/LangSon/LS16, China/XJ/2019(MN518933),
China/GD01/2020 (MW732649.1) va LSDV/Hong-Kong/2020 (MW732649.1)

nhu d3 trinh bay trong nhém vi rat LSD tai t6 hop cluster 2.5 (Hinh 4.8). Cac
nghién ctru gan day ciing da chimg minh rang cac chung vi rat LSD tai to hop lam
tang doc luc khi so sanh véi cac ching vi rut LSD thuc dia va nd co thé lay truyén
ma khong phu thudc vao vecto gay bénh (Aleksandr va cs, 2020a; Kononova va
cs, 2020). Ngoai ra, cac chung vi rat LSD tai Viét Nam dugc nhém lai thanh mot
cum moi, hoi Khac so vai cac ching Vi rit vac Xin va cac chung vi rit ty nhién hién
nay. Diéu ndy cho thiy co ché tai to hop da dang c6 su tham gia cta it nhat mot
chung vi rt tu nhién va mot chiing vi rdt vac xin. Cac chung vi rit gay bénh VDNC
tai t6 hop nay Iuu hanh & Trung Qudc, Nga va Viét Nam (Aleksandr va cs, 2020a;
Kononova va cs, 2020).

Nhiing két qua nghién ciru chi ra rang vi rit gdy bénh VDNC luu hanh tai
cac tinh thudc Bac Trung Bo va tit ca cac chung khac dugc phén lap trude day &
Viét Nam cung véi cac chung Trung Qudc déu thudc mot kiéu gen dua trén phan
tich gen P32, RPO30 va GPCR (Hinh 4.6-4.8).

4.3. Két qua nghién ciru dic tinh sinh hoc ciia cic chiing vi rat thue dia giy
bénh VDNC tai vang Bic Trung B
4.3.1. Két qua phan ldp vi rat LSD trén mai trweong té bao MDBK

Tir c4c mau bénh pham duong tinh véi vi rit LSD thu thap tai thuc dia thudc
vung Béc Trung Bo tir nam 2021-2024, cac mau dugc phan lap trén dia 6 giéng.
Két qua cho thr?iy 10 mau bénh phém xuét hién bénh tich té bao dic trung sau khi
phan lap. Két qua phan 1ap miu bénh pham nghi méic bénh do vi rit LSD duoc thé
hién qua hinh 4.18-4.19, bang 4.7.
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Bang 4.5. Két qua danh gia bénh tich té bao ciia c4c chiing vi rit LSD trén
té bao dong MDBK sau 120h giy nhiém qua 03 1an ciy chuyén

Bénh tich té bao qua cac 1an cdy chuyén
Tinh Mau Lan 1 Lén 2 Lén 3
24h[ 48h [ 72h [ 96h [120h| 24h | 48h | 72h [ 96h[120n| 24h | 48h[ 72h[ 96h[ 120h
NAOL | -| - | - [2+|3+]| - | 1+]| 24| 3+ | 4+ | 1+| 2+| 3+ | 4+| 4+
Nghé An
NAO6 | - | - |1+ |1+ |2+ - |1+ 1+ |2+ | 3+ | 1+| 2+| 2+ | 3+| 4+
THOL [ - | -|-[-[-[-[-1]-1-1-/[1+]2+]2+]3+] 4+
Thanh Hoa
THO2 [ - - -[-[-1-1-1-1-1-/[1+]2+]3+]4+] 4+
Thira
_ Jd O TTH |- - - - -] -|-|-]|-]|-|1+]1+] 2+ 3+
Thién Hue 4+
Quang Tri QT - - 1|24 - | - |1+ 24| 34| 1+ | 2+ | 3+| 44| 4+
Quang QBO1 | -| - | - [1+|2+| - | - |1+| 2+ |3+ |1+ 2+| 2+ | 3+| 4+
Binh QBO9 | -| - |1+ |1+ |3+]| - |1+ |2+ 3+| 4+ |1+ | 2+ | 3+ | 3+]| 4+
HT02 | -| - | - | -1 -1|-1|-1|-1|-1|-|1+|2+]| 2+ | 3+| 4+
Ha Tinh
HT18 | - | - |1+ 2+ |3+ | - [ 1+|2+| 24| 3+ | 1+ | 2+| 3+| 4+]| 4+

Ghi chl: (-): am tinh; (1+): ¢6 rdt it bénh tich té bao; (2+): ¢6 nhiéu bénh tich té
bao; (3+) va (4+): ¢é rdt nhiéu bénh tich té bao

Két qua cho thay thoi gian téi thiéu dé cac chung vi rat phan 1ap bat dau gay
ra bénh tich trén té bao 1a sau 1 ngay gay nhiém, cac cum té bao co lai tao thanh u
cuc va ting dan theo thoi gian gy nhiém. Ngay thir 2 sau gay nhiém (DPI) bénh
tich (CPE) bat dau rd rang hon, va tir 3 DPI dén 5 DPI la khoang thoi gian vi rit
LSD gay CPE trén té bao dong MDBK ting theo cap s6 nhan. O ngay thir 5 biéu
hién nhiéu va rd rang nhat. Ba phan lap thanh céng 10 chang vi rat LSD trén moi
truong té bao dong MDBK tir cac mAu bénh pham & 6 tinh trong ving Bic Trung
B0 lan luot 1a Thanh Hoéa (THI, TH2), Thira Thién Hué (TTH), Quang Tri (QT),
Quang Binh (Quang Tri) (QBO1, QB09), Nghé An (NAO1, NA06) va Ha Tinh
(HT02 va HT18,). Tir hinh 3.18 cho thay cac chung vi rat NA06, HT18, va QB09
c6 mét d6 CPE twong duong nhau dat khoang 70% - 90% dién tich day giéng phan
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1ap. O giéng ddi chting &m, té bao MDBK phat trién binh thudng, khong xuat hién
bénh tich.

P/C am

Hinh 4.9. Hinh anh bénh tich té bao ¢ 14n phan 1ap diu tién véi dé phong
dai 10X (LS16: chiing d6i chirng dwong)

Ghi chl: H/C am: Déi chitng am; B/C dwong: Poi chimg dwong; TTH: Thira
Thién Hué: OB09: Quang Binh 09; NA06: Nghé An 06; HT18: Ha Tinh 18;
THO1: Thanh Hoa 01

Theo khuyén cdo cia WOAH, vi rat LSD phat trién 6t trén t& bao dong
(cells line) va céc loai té bao so cap (primary cells) nhu té bao tinh hoan ctru (lamb
testis -LT), t& bao tinh hoan b&, hoic mot sb té bao cam bién khac nhu trimg ga co
phoi 11 ngdy tudi, té bao African green monkey kidney (Vero cells), hoic Ovine
testis secondary cell line (OA3.Ts). Thoi gian xuét hién CPE phu thudc vao loai té
bao str dung, cd thé dao dong tir 2 dén 14 ngay. Mot sé té bao dong hodc so phdi cd
thé biéu hién bénh tich t& bao sau 2-6 ngay. Thong thuong néu sau 14 ngay gay nhiém
chua c6 bénh tich té bao, té bao gy nhiém sé& duoc thu lai va tiép tuc tiép doi trén té
bao 1an 2 (WOAH, 2021a). Sau khi thuc hién cac thi nghiém dé lya chon loai té bao
ph hop véi diéu kién phong thi nghiém cua Viét Nam, két qua cho thiy té bao dong
MDBK cho két qua tot nhat, va 12 loai té bao phli hop nhét cho viéc phan lap va nudi
cay vi rat LSD. Pay 12 loai t& bao dong d& nudi cdy, cho phép quan sat rd rang bénh
tich khi phén 1ap vi rat LSD.
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P/C am D/C Duong

Hinh 4.10: Hinh anh minh hoa két qua bénh tich té bao sau 3 doi cdy
chuyén, v6i do phong dai 10X (LS16: ching doi chirng dwong)

4.3.2. Két qud chudn dg vi rat (TCI1Dso) LSD trén moi truwong té bao MDBK

Hiéu gié ctia 10 chung vi rat LSD trén té bao dong MDBK dugc thé hién qua
hinh 4.19 va bang 4.8. Sau 1 ngay gay nhiém, tai cac giéng c6 té bao dong MDBK
nhiém vi rit LSD cum té bao co lai tao thanh céc cuc té bao gém rat nhiéu té bao
chdong déng 18n nhau. Pay 1a bénh tich dién hinh cua vi rat LSD khi phan 1ap trén
té bao dong MDBK theo huéng dan cia WOAH (2021a), va nhiing giéng nay duoc
coi la duong tinh vi rat LSD.

Tir viée Xé4c dinh cac giéng duong tinh véi vi rat LSD trén té bao dong MDBK,
hiéu gia vi rat LSD duoc tinh dua trén cong thire d¢a dugc miéu ta phan phuong phap,
két qua xéac dinh ndng do cua 10 ching vi rit LSD dang lwu hanh tai cac tinh thudc

khu vire Bac Trung B ctia Viét Nam duoc thé hién qua bang 4.8.
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Do pha loang Dbi chirng am 101 10?2 10° 104 105 106 107

24h

48h

72

=

96

=

120h

Hinh 4.11. Két qua chuin dd (TCID50) ciia chiing NAOG trén té bao dong

MDBK
Két qua bang 4.8 thé hién néng d6 vi rat LSD cuia cac ching phan lap duoc

trén dia ban tinh Nghé An, Thanh Hoa, Thira Thién Hué, Quang Tri, Quang Binh,
Ha Tinh dao dong tir 6.3-7.1 log10 TCID50. C4c ching vi rit & mdi dia phuong

c6 kha nang nhan Ién va gay nhiém trén nudi cay té bao twong d6i dong nhat, phan

anh céc dic diém sinh hoc twong dong trong cling mot ving sinh thai.

Bang 4.6. Két qua chuén dd vi rat LSD trén té bao dong MDBK

T Chiing S6 giéng c6 bénh tich té bao Hiéu gia vi rat
virat | 10| 102 | 10®| 10* | 10° | 106 | 107 | 10® | LogTCID50/mL
1 |NAO1 | 55 | 5/5 | 55 |55 |35 ]| 25| 05| 05 6.5
2 |NAO6 | 5/5 | 55 | 55 | 5/5 | 55 | 35 | 0/5 | 05 7.1
3 | TH1 55 | 55 | 55 |55 |55 35|05/ 05 7.1
4 | TH2 55 |55 |55 |55 | 45| 05|05/ 0/5 6.3
5 |TTH 55 |55 |55 |55 | 45| 35|05 05 6.9
6 | QT 55 |55 |55 |55 |55 | 150505 6.7
7 |QBO1 | 55 | 5/5 | 55 |55 | 4/5 | 4/5 | 0/5 | 0/5 7.1
8 |QB09 | 55 |55 |55 |55 |55 25| 05|05 6.9
9 |HT18 | 5/5 | 5/5 | 5/5 | 5/5 | 4/5 | 3/5 | 0/5 | 0/5 6.9
10 |HT02 | 5/5 | 5/5 | 5/5 | 5/5 | 5/5 | 1/5 | 0/5 | 0/5 6.7
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4.3.3 Pdnh (i khd nang nhan Ién ciia cac chiing vi rat LSD trén ¢ bao dong
MDBK

Viéc lya chon ba chung vi rdt nay dya trén két qua chuan d6 va céc tiéu chi
nhu dai dién cho tirng dia phuong theo nam nhu Nghé An (2022), Ha Tinh (2021),
Quang Binh (2023). Viéc chuén db vi rat gay bénh VDNC trén té bao MDBK chi
ra rang cac chung vi rat thyc dia nay c6 kha ning nhan 1én véi hiéu gia cao hon
céc chiing khéc. Céc chiing vi rdt str dung trong thi nghiém cho thay kha ning ting
truong manh, voi hiéu gia tang khoang 4log10 TCID50/mL sau 2 ngay va hon 6
log10 sau 4 ngdy. Sy gia ting luong vi rat (bénh tich) trén té bao MDBK cho thiy
té bao nay phu hop dé str dung trong san xuit vic xin séng giam doc luc phong
bénh VDNC. Pong thoi, phét hién nay ciing chi ra rang té bao MDBK la dong té
bao phu hop dé nudi cdy va phan lap vi rit gdy bénh VDNC tir chung thuc dia &
Viét Nam

Trong nghién citu in vitro, dé déanh gia sy nhan 1én cia vi rit, cac chung Vi
rut thu thap tai thuc dia dugc nudi céy trén té bao MDBK véi cac liéu gdy nhiém
vi r(t khac nhau: 0.01 MOI, 0.1 MOI, 0.5 MOI va 1 MOI, trong 5 ngay. Té bao
dugc nudi cay va thu lai tai cac thoi diém khac nhau sau gay nhiém bao gom sau
12, 24, 48,72, 96 va 120 gio. Két qua cho thay chung vi rit gy bénh VDNC nhan
Ién trén té bao MDBK va ting nhanh dang ké dat toc do ting trudng 3logl10 sau 24
gid gy nhiém, trén 5log10 sau 3 ngay gay nhiém va xap xi 7log10 sau 5 ngay gay
nhiém (Hinh 4.21-4.23).

8,0 - =-0.01MOI --0.1MOI -405MOI -e-1MOI
7,0 -
6,0 -
5,0 -
4,0 -
3,0 -
2,0 1
1,0

0,0 T T T T T 1
12 24 48 72 96 120
Thoi gian giy nhiém

Nong @9 vi rat LSDV (Log10)

Hinh 4.12. Pwong cong sinh truéng ciia vi rit gay bénh VDNC tai céc lidu
giy nhiém khac nhau chiing vi rat LSD NA06
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Céc thay d6i bénh tich t& bao MDBK sau khi gay nhiém vi rat LSD duoc
thé hién & Hinh 4.22. Bénh tich té bao dic trung la c4c té bao co tron va bam thanh
cum ndi com nam rai rac trén 16p té bao don 16p bam day sau 24 gid gay nhiém va
tang dan dan dén tach 16p té bao don 16p bam day sau 72 gid giy nhiém. Sau 96
gid gay nhiém, hau hét 16p té bao déu hién thi khong bao do cac té bao déu tach
16p va co cum hodc kéo dai vé hinh dang. Cac bénh tich té bao chi quan sat duoc
dbi v6i té bao gy nhiém, & nhom ddi chimg am (té bao khéng gy nhiém) cac té
bao bam day mot 16p phéng min, khong co té bao chét hay co cum va cac bénh tich
té bao khac.

12h

0.5 MOI 0.1 MOI 0.01 MOI PC Am

1 MOI1

Hinh 4.13. Minh hoa hinh anh bénh tich & c4c liéu gay nhiém khac nhau ciia
vi rit LSD chiing NA06 , v4i do phéng dai 10X

Dua trén két qua chuin do vi rat va hinh anh bénh tich cua té bao MDBK
cho thiy ¢ lidu gay nhidm 0.01 MOI vi rat c6 kha ning sinh truong, nhan 1én va
biéu hién bénh tich rd rang nhat. Bénh tich bat dau xuat hién sau 24h, méi dau la
mot vai cac cum té bao nho, sau d6 cum to dan va bénh tich rd rang hon. Pén 96h
va 120h sau gay nhiém, t& bao van chua bi ph& hity hoan toan, cac cum té bao bat
dau tan. Trong khi d6 ¢ liéu gay nhidm vi rGt cao hon 0.5 MOI va 1 MOI thi bénh
tich bét dau



luc 24h, sau d6 bénh tich phat trién nhanh, dén 72h té bao bit dau chét bong ra
khoi day chai. Su khac biét c¢d thé do luong vi rit ban dau qua it, khién téc 6 nhan
lén cham. Nguoc lai, luong vi rit qua cao c6 thé gay phé hiy té bao nhanh chéng,
lam giam hi¢u qua nhan Ién.

Dé danh gia sy nhan 18n caa vi rat LSD trén té bao, 03 chung vi rat dai dién
tir thue dia dugc nudi cdy trén té bao MDBK (0.01 MOI) trong 5 ngay. Sau khi
gdy nhiém vi rat trén té bao, chung toi tién hanh thu hoach huyén dich vi rit - té
bao tai cac thoi diém sau 12, 24, 48, 72, 96 va 120 gio. Két qua cho thay ching vi
rit gay bénh VDNC nhan 1én trén té bao MDBK va ting nhanh dang ké voi toc do
tang truong 3logl0 sau 24 gid gay nhiém, trén 5logl0 sau 3 ngay gay nhiém va
xap xi 71og10 sau 5 ngay gay nhiém (Hinh 4.23).

Céc thay d6i bénh tich t& bao MDBK sau khi gay nhiém vi rat LSD duoc
thé hién & Hinh 4.22-4.23. Bénh tich té bao dic trung |a c4c té bao co tron va tu lai
thanh cum hinh tron nam rai rac trén 16p té bao don 16p bam day sau 24 gio gy
nhiém va ting dan din dén tach 16p té bao don 16p bam day dén sau 48h va 72 gio
gay nhiém. Sau 96 gid gdy nhiém, hau hét 16p déu hién thi khong bao do céc té
bao déu tach 16p va co cum hodc kéo dai vé hinh dang. Bénh tich té bao chi quan
sat dugc dbi voi té bao gay nhiém vi rdt, & nhom dbi ching am (khdng gay nhiém
vi riit) té bao phat trién binh thuong tao thanh 16p phang min. Bén 120h, ¢ tat ca
cac giéng gay nhidm vi rut, t& bao chét bong ra lo ling trong mdi truong nhiéu hon
tao thanh cac ving trong dudi day giéng nudi cay. Nguoc lai cAc giéng ddi ching
am té bao van phat trién binh thuong.

Két qua cho thiy cac chung vi rit tai cac dia phuong khac nhau thi mirc do
nhan 1én trén té bao dong MDBK ciing khic nhau. Pong thoi cac mau vi rat thu
thap tai thoi diém khéc nhau khi nhan 1én, hiéu qua nhan 18n ciing khac nhau. Két
qua thé hién liéu gay nhiém 0.01 MOI trung binh tai cc thoi diém déu c6 gia tri
Ct cao nhat. Sy ting trudng cla cac ching vi rit duoc st dung trong thi nghiém
nay cho thdy luong vi rit ting 1én khoang 4logl0 TCID50/mL trong 2 ngdy va
tang hon 6log10 TCID50/mL trong 4 ngay (Hinh 4.23 va Bang 4.9).
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Hinh 4.14. Pwong cong tang trwdéng cua cac ching vi rut gay bénh VDNC

trén té bao MDBK & li¢u gy nhiém 0.01MOI

Két qua cling chi ra rang cac chung vi rit LSD thyc dia duoc st dung trong

nghién ctru nay 1a chung vi rt c6 tinh doc luc cao va phu hop dé sir dung trong

nghién ctru phat trién vac xin tai Viét Nam.

Bang 4.7. Bang két qua real-time PCR x&c dinh sy ¢6 miit ctia 03 chiing Vi

rit LSD giy nhiém trén té bao MDBK & cac liéu gy nhiém khac nhau

Chiing Vi Két qua gia tri Real-time PCR (Ct)
rat 0,01 MOI 0,1 MOI 0,5 MOI 1 MOI
HT18 18,50 21,02 22,00 22,70
NA 06 18,67 21,40 21,98 22,70
QB 09 18,21 20,89 22,00 22,87

Ngoai ra, hinh anh kinh hién vi dién tir cho thiy ciu trac vé boc duoc bao

quanh bdi mét 16p mang. Céac hat vi rat truong thanh duge phat hién trong nudi

cay té bao MDBK c6 kich thudc 16n, hinh trimg véi cac dau tron, hinh dang qua

bong len dic trung. Pay I hinh anh dau tién md ta hinh dang cua vi rit LSD duoc

phan lap trén viing Bac Trung Bo va tuong dong rat cao so véi hinh anh cua vi rit

phan lap ¢ tinh Lang Son trudc d6 (Hinh 4.24).
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Chiing LS16 Chiing NAOG

Hinh 4.15. Hinh anh caa vi rat LSD qua kinh hién vi dién tir (ty 18:1pm)
Ghi chl: Chiing LS16: Ching doi chirng dwong
Vi rt gady bénh VDNC duge mo ta c¢o6 hinh bau duc hodc hinh vién gach,

dai 294 + 20 nm va rong 262 + 22 nm, gom I8i hinh qua ta va than hai bén va dugc
bao phu béi 16p bilipid kép (Tulman va cs, 2001a; Tulman va cs, 2002).
4.3.4. Két qua gidi trinh te toan bg genome ciia Vi rat LSD phan ldp tiv thuee dia

Viéc giai trinh ty toan bd genome quan trong 1a thiét 1ap dugc hé thdng dix
ligu. Trong nghién ctru nay ba chung vi rat LSD dugc phan 1ap tai Nghé An, Ha
Tinh va Quang Binh (Quéang Tri) duoc tao thu vién database bang phuong phép
gii trinh ty thé hé méi NGS. Két qua sb liéu tho cua ba ching vi rat LSD duoc
trinh bay tai bang 4.5 va Hinh 4.9.

Trong 03 mau vi rat LSD, mau NA06 c6 s6 lugng ban doc tinh thip nhat xap
xi 24.1 triéu doan DNA c6 d6 dai khoang 150bp/doan, va cd khoang 24.4 triéu ban
doc s lidu tho. Voi hiéu qua trén 98% & tat ca 3 chung vi rat LSD. Két qua phan
tich ty 1¢ phan trim cta cac nucleotide guanine (G) va cytosine (C) trong tong sb
nucleotide (GC content) cling dao dong quanh mirc 25.90%, phu hop vai cac nghién
ctru trude day (Lafar va cs, 2020; Paungpin va cs, 2022a).

Bang 4.5. Bang dir liéu giai trinh tw NGS 3 ching vi rat LSD

Ban doc sau | Ban doc | Effective | Error | Q20 Q30 GC
tinh sach thd (%0) (%) | (99%) [(99.9%)| (%)

Mau vi rat

LSDV-NAQO6 | 24.087.626 |24.418.792| 98,64 0,02 | 97,48 | 92,87 | 25,90

LSDV-HT18 | 34.347.268 |34.512.930| 99,52 0,03 | 97,54 | 93,22 | 25,90

LSDV-QB09 | 34.058.379 |34.246.736| 99,45 0,03 | 97,08 | 92,43 | 25,90
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Hinh 4.16. Két qua chat lwong giai trinh tw gen
Két qua phan tich toan bo genome vi rit LSD dang Iuu hanh tai cac khu vuc
Bic Trung B cua Viét Nam cho théy, do dai trung binh cda vi rut dao dong tir
150.8-150.9 kb va khoang 156 ORF dbi véi ca ba chung. Két qua giai trinh tu toan

bd genome vi rat ching NA06, HT18 va QB09 duoc trinh bay tai Hinh 4.10-4.12.

LSDVO

LSDV082  LSDVO8

1 LSDVO83
00 24,000 L50V084
1 1 e ——LSDV086

LSDV/Vietnam/NgheAn/NA06
150,818 bp

Hinh 4.17. Cau tric va thanh phan gen ciia toan b genome vi rit LSD phan
lap tir tinh Nghé An (NA06)
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70 ¥

LSDV/Vietnam/HaTinh/HT18
150,907 bp

Hinh 4.18. Céu tric va thanh phan gen ciia toan by genome vi
lép tir tinh Ha Tinh (HT18)

rut LSD phan

LSDV144. CDS
LSDV144. CDS
LSDV150. CDS:
LSDV149: CDS

LSDV151. CDS
LSDV004. CDS

TSDVIse. CDS
”?\ LSDVIS5; CDS

LSDV13
LSDV135 (DS‘ — LSDV031; CDS

y CD!
LSDV156. CD$

LSDV003: CDs I
LSDV134. (DS L?.E‘D]\‘D(Ov(l();)S ‘
LSDV154; CDS LSDV036; CDS
Lspviss LSDV004; CDS 3
V13, (DS LSDV1 2~LSDV037. CDS
LSDV129; CDS, Lsn\ 130.CDS \' el e \ 5 -
BVIA; Coad LSDV128; DS LSDV007. CDS LIV COR
27, (DS LSDV00S; CDS
L0V 6. CII))S LSDV009, CDS w
SDV125: € 3 LSDV119; CDS LSDV019, (Ds, 2 ”
AT fg;‘?,Q LSDV111; CDS, LSDV112; CDS LSDV024; CDS/ |_~2-1SDV040; CDS
ey LSDV109, CDS % LSDV026; CDS
LSDV122: CDS: tspvios,cps  LSDV/Vietnam/QuangBinh/QB09  rspvods; cps,
LSDV107, CDS 150,814bp LSDV029. (ns
LSDV105, CDS LSDVO032 2
LSDV117; CDS, LSDV118; CDS LSDVO: 8
LSDV116; CDS LSDV034, CDS ¥

LSDV115; CDS "

LSDV114: CDS
LSDV113; (Ds’é/'

LSDV039; CDS
LSDV047; CDS
LSDV050; CDS~

LSDVO051; CDS~

!

]
£ 5-Lspvoss, DS

7

LSDV110 cbs/‘

‘\\ LSD\'052 CDs
LSDVO034; CDS

LSDV090; CDS

| LSDV089. CDS _LSDVO0S0; CDS { S Lsmo“ DS
% K a LSDV0SS; CDS l\
/ ‘W " \\ LSDVO058; CDS
LSDV102; CDS q \ \LSDYG9. CDs

%

LSDVO061; CDS
LSDV063: CDS
LSDV099; CDS LSDVO064; CDS
LSDV065: CDS
LSDV066; C
LSDV067: CDS
LSDV096; CDS SDV06S. CDS
LSDV069. CDS
LSDV086: CDS—#s = - 73, CDS
LSDVOSS: (m—‘“x_f T ——p | — LSDV076; CDS
LSDV084: CDS—— /Fr 000 D DS
LSDV083: CDS 2 75,000 LSDVO7S, CDS
LSDV082; CDS7 LSDV079. CDS|
1SDVOR? CDS LSDVos1: CDS 1SDVO71 CDS

Hinh 4.19. Céu tric va thanh phan gen ciia toan b genome vi rat LSD

phan lap tir tinh Quéng Binh (Quéang Tri) (QB09)
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Pé tiép tuc phan tich méi quan hé va sy trong dong ctia ba ching vi rat HT18,
NAO06 va QB09 véi cac ching tham chiéu trén thé gidi va cac chiing phan 1ap tai
Viét Nam két qua dugc trinh bay tai Hinh 4.13-4.15.

Két qua ¢ hinh 4.13-4.15 cho thay, ca ba chung HT18, NA06 va QB09 ¢ do
tuong dong cao so v4i cac chung vi rat LSD phan lap tai cac nude nhu Trung Quéc,
Thai Lan, Indonesia va cac chung vi rat LSD phan 13p tai Viét Nam nam 2020.
Toan bo trinh tu bd gen cua ba chung vi rat NA06, HT18 va QB09 da duoc dang
tai trén ngan hang dir liéu GenBank thé gi¢i vdi ma sé ding ky tir PQ859562-
PQ859564.

Description Scientific Name Max Tet=! Quary = Fer A ST
v Score Score | Cover | value ident Len
- - - - - -

Lumpy skin disease virus strain LSDW/HLJ2022, complete genome Lumpy skin dis... 2.734e+05 Z911e+05 00% 00 20.90% 151411 Q5556601
Lumpy skin disease virus strain LSDV/FJ2021, complete genome Lumpy skin dis... 2.783e+05 2.883e+05 09% 0.0 100.00% 150726 OP822508.1
Lumpy skin disease virus isolate LSO Indonesia 2022 54, complete genome Lumpy skin dis... 2.733e+05 2.807e+05 00% 00 20.20% 1510090 OR232414.1
Lumpy skin disease virus isolate LSO Indonesia 2022 51, complete genome Lumpy skin dis... 2.783e+05 2.00Te+05 00% 00 28.20% 151010
Lumpy skin disease virus isolate 65414015, complete genome Lumpy skin dis... 2.733e+05 2.806=+05 00% 00 90.90% 150855
Lumpy skin disease virus isolate LSOV Thailand Trang/2022, complete genome Lumpy skin dis... 2.783e+05 2.00Te+05 00% 00 20.20% 150812
Lumpy skin disease virus isolate 138156/34, complete genome Lumpy skin dis... 2.733e+05 2.808=+05 00% 00 90.90% 150857
Lumpy skin disease virus isolate B5A0002T, complete genome Lumpy skin dis... 2.733e+05 2.808=+05 00% 00 90.90% 150855
Lumpy skin disease virus isolate 65A01032_complete genome Lumpy skin dis... 2.733e+05 2.0082+05 00% 0.0 00.00% 150254
Lumpy skin disease virus isolate LSOV ThailandST/2021, complete genome Lumpy skin dis... 2.783e+05 2.803e+05 00% 00 100.00% 150638
Lumpy skin disease virus isolate S09200E4, complete genome Lumpy skin dis... 2.782e+05 2.883=+05 00% 0.0 100.00% 150688
. complete genome Lumpy skin dis... 2782=+05 2.884e+05 99% 00  90.80% 150687
Lumpy skin disease virus isolate 404224505, complete genome Lumpy skin dis... 2.782e+05 2.883=+05 00% 00 100.00% 150638
Lumpy skin disease virus isolate LSOV ThailandPraChuapkhirikhan'2021, complete genome Lumpy skin dis... 2.782e+05 2.0806e+05 09% 0.0 20.20% 150812
Lumpy skin disease virus strain 20L42 Quyet-ThangVMMIE0 Lumpy skin dis... 2.782e+05 2.882e+05 00% 0.0 100.00% 150685
Lumpy skin disease virus strain 20L81 Bang-ThanhM\MMM20 Lumpy skin dis... 2.732e+05 2.883=+05 00% 0.0 100.00% 150664
Lumpy skin disease virus strain China/GX0 _complete genome Lumpy skin dis... 2.782e+05 2.882e+05 00% 0.0 100.00% 150685
Lumpy skin disease virus isolate G5F 12858, complete genome Lumpy skin dis... 2.782e+05 2.882e+05 00% 0.0 20.98% 150689 OOQ2F |
Lumpy skin disease virus isolate 65413853 complete genome Lumpy skin diz .. 2731e+05 2 887=+05 00% oo 20.08% 150653
Lumpy skin disease virus isolate LSOW/FNCHARZO21, complete genome Lumpy skin dis... 2.781e+05 2.915=+05 00% 00 28.20% 150776
Lumpy skin disease virus strain 20L70 Dinh-To/VNM/20 Lumpy skin dis... 2.781e+05 2.881=+05 00% 0.0 100.00% 150600
Lumpy skin disease virus isolate LEOW/HMTaiwan/2020, complete genome Lumpy skin dis... 2.781e+06 2.000e+05 00% 0o 00.00% 150822
Lumpy skin disease virus strain 20043 Ly-Quoc/VNMZ0 Lumpy skin dis... 2.781e+05 2.881=+05 00% 00 100.00% 150589
Lumpy skin disease virus strain China/GDO2/2020, complete genome Lumpy skin dis... 2.730e+05 2.885=+05 00% 0.0 99.80% 150610 OM303081.1
Lumpy skin disease virus strain China/GD01/2020, complete genome Lumpy skin dis... 2.780e+05 2.8380e+05 09% 0.0 90.80% 150606 MW355844.1
Lumpy skin disease virus isolate LS0W BH3/CHMW20, complete genome Lumpy skin dis... 2.730e+05 2.304=+05 00% 00 80.97% 150873 OM3T3200.1
Lumpy skin disease virus isolate LSO chuapkhirikhanThailandi2021, complete genome Lumpy skin dis... 2.778e+05 2.304=+05 00% 00 B0.90% 150602 OMN152411.1
Lumpy skin disease virus isolate LSDW/China/SX, complete genome Lumpy skin dis... 2.778e+05 2.875e+05 00% 00 90.97% 150575 PP204832.1
Lumpy skin disease virus isolate China/Xinjiang/Cattle/Aug-2018, complete genome Lumpy skin dis... 2.777e+05 2.882e+05 09% 0.0 99.87% 150532 OPS0S! 1
Lumpy skin disease virus isolate LSOWMIGDI2020/China, complete genome Lumpy skin dis... 2.777e+05 2.804=+05 00% 00 90.98% 150644 OP285526.1
Lumpy skin disease virus strain LSDW/Hongkongi2020 Lumpy skin dis... 2.773e+05 2.870=+05 00% 00 20.94% 150513 MWT325649.1
Lumpy skin disease virus strain LEDW/NMG!2020, partial genome Lumpy skin dis... 2.737e+06 2.814e+05 00% 0o 00.00% 148453 OME16408.1
Lumpy skin disease virus strain LSDW/Russial! 2017 Lumpy skin dis... 2.732e+05 2.830e=+05 00% 00 90.41% 150606 MHGE45674.1
Lumpy skin disease virus isolate LSOW/Murgan/2018, lete genome Lumpy skin dis... 2.728e+05 2.803=+05 00% 00 80.43% 150270 OR184148.1
Lumgy skin disease virus isolate LSDVW-WB/INDIS, complete geneme Lumpy skin dis... 2722e+05 2.84Ge+D5 99% 0.0  ©90.24% 150960 OPZ0T402.1
Lumpy skin disease virus isolate 13092022, complete genome Lumpy skin dis... 2.720e+05 2.835=+05 00% 00 B0.24% 150787 POZ201827.1
Lumpy skin disease virus strain KSGP 0240 Lumpy skin dis... 2.718e+05 2.813=+05 00% 00 90.25% 150663 KXG682210.1
Lumpy skin disease virus MI-2420, complete genome Lumpy skin dis... 2.718e+05 2.348=+05 00% 00 B0.25% 150773 MNC 003
Lumpy skin disease virus isolate SAUVM-78. complete genome Lumpy skin dis... 2.718e+05 2.846e+05 09% 0.0 B0.24% 151036 PP272138.1

Hinh 4.20. So sanh két qua giai trinh tw toan bé genome vi rat LSD phan 1ap
tir tinh Nghé An (NA06) trén ngian hang dir licu Genbank
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Description
¥

Lumpy skin disease virus isolate LSOV Indonesia 2022 54, complete genome
Lumpy skin disease virus strain LEOV/HLI2022, complete genome

Lumpy skin disease virus isolate LSOV Indonesia 2022 51, complete genome
Lumpy skin disease virus isolate 65414015, complete genome

Lumpy skin disease virus isolate L3OV Thailand Trangi2022, complete genome
Lumpy skin disease virus isolate 138156/54, complete genome

Lumpy skin disease virus isolate B5A0B027, complete genome

Lumgy skin disease virus isolate LSDViThailand"Y'ST/2021, complete genome
Lumpy skin disease virus isolate S08300/54, complete genome

Lumpy skin disease virus isolate 65401032, complete genome

Lumpy skin disease virus isolate AQ4224585 complete genome

Lumpy skin disease virus strain LSOV ChinaJ01/2018, complete genome
Lumpy skin disease virus strain 20042 Quyst-ThangVNM20

Lumpy skin disease virus isolate LSO/ Thailand/PraChuapKhirikhan!2021, complete genome

Lumpy skin disease virus strain 20L81 Bang-Thanh/VHM20

Lumpy skin disease virus strain China/GX01/2020, complete genome
Lumpy skin disease virus isolate 6512858, complete genome

Lumpy skin disease virus strain LSOVIFJ2021, complete genome
Lumpy skin disease virus strain 20L70 Dinh-To/VNMIZ0

Lumpy skin disease virus isolate 65413253, complete genome

Lumpy skin disease virus isolate LSOV/HM Taiwan/2020, complete genome
Lumpy skin disease virus strain 20043 Ly-Quos/VNWIZ0

Lumpy skin disease virus isolate LSOV/FJICHAIZ021, complete genome
Lumpy skin disease virus strain China/GDI2/2020, complete genome
Lumpy skin disease virus strain China/GD01/2020, complete genome
Lumpy skin disease virus isolate LSOV BH3/CHMW20, complete genome

Lumpy skin disease virus isolate LSDVT2/PrachuapkhinkhanThailand‘2021, complete genome

Lumpy skin disease virus isolate LSDV/China/SX/2023, complete genome

Lumpy skin disease virus isolate China/Xinjiang/Cattie/Aug-2018. complete genome
Lumpy skin disease virus isolate LSOV/MZG0/2020/China, complete genome
Lumpy skin disease virus strain LSOV HongHong/2020

Lumpy skin disease virus strain LEOVINMGI2020, partial genome

Lumpy skin disease virus strain LSOV RussialSaratov/2017

Lumpy skin disease virus isolate LSDV/Kurgan/2018,_complete gename

Lumpy skin disease virus isolate 13082022 complete gename

Lumpy skin disease virus isolate LSOV-WHITNDMS, complete genome
Lumpy skin disease virus strain KSGP 0240

Lumpy skin disease virus MI-2420, complete gename

<< << B< < <B<B<H<B<B<B<B<B<N< << B<B<B<B<B<B<B<B<B<B<B<B<B<B<B<B<B<B <M<}

Scientific Name
v

Lumpy skin dis...

Total

Score
v b4

2783405 2.008e+05

2782e+05 20032405

2782e+05 2.0052+05

2782e+05 20052405

2752e+05 2.008e+05

2782405 2.605e+05

2782405 2.605e+05

2782e+05 2.802e+05

2782e+05 28022405

2782e+05 20052405

2782e+05 2.802e+05

2782e+05 2.883+05

2782e+05 2.802e+05

2782e+05 20052405

2782e+05 28022405

2782e+05 28022405

2781e+05 28012405

2731e+05 2.881e+08

2731e+05 2.881e+05

2731e+05 2.8882+05

2781e+05 2.000e+05

2781e+05 28812405

2781e+)5 20142405

2780e+05 2.825e+05

2.780e+05 2.870e+05

2780e+05 2.003+05

2770405 28032405

2770e+05 2875e+05

27TTe+l5 28812405

27T7et05 2.804e+05

2773e+05 2.870e+05

273705 2.814e+05

2732e+05 2.820e+05

2728e+05 2.8032+05

2720e+05 28342405

270e+05 28432405

271005 2.818+05

2718e+05 2.045e+05

Query

Cover
v

0%
00%
20%
0a%
5%
5%
5%
0%
20%
2a%
0a%
5%
0%
00%
00%
20%
2a%
5%
5%
0%
20%
2a%
20%
0a%
5%
5%
00%
20%
2a%
5%
5%
5%
0%
20%
20%
0a%
5%
5%

value
v

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Per.
Ident

¥

100.00%

00.00%

00.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

100.00%

90.80%

100.00%

00.00%

100.00%

100.00%

90.88%

90.80%

100.00%

00.08%

20.00%

100.00%

100.00%

90.00%

90.80%

80.87%

100.00%

20.07%

90.05%

90.88%

90.84%

100.00%

00.41%

20.43%

00.24%

90.24%

90.25%

90.25%

Aee.
Len
L4
151008
151411
151010
150858
150812
150857
150858
150688
150688
150654
150688
150687
150685
150812
150664
150685
150688
150728
150600
150653
150822
150588
150778
150610
150606
150873
150602
150675
150632
150644
150513
143453
150606
150270
150787
150088
150683
150773

Accession

OR232414.1
£Q555880.1
CR2324121
CR735087 1
DQ511520.1
OR347634.1
OR347835.1
CM033705.1
0Q253252.1
CR347835.1
PQ03T207.1
OM105580.1
MZ577073.1
00340505 1
MZ577076.1
CM20302z 1
DQ267777.1
DP§22508.1
MZ577075.1
DQ253250.1
OLy52713.2
MZ577074.1
CP782701.1
CM203001.1
MW355344.1
CM3T3208.1
ON152411.1
PP204222 1
OP503345.1
DP385538.1
MWr32648.1
DN316408.1
MHE46674.1
CR184142.1
PQ201027.1
CP207402.1
KXBB3218.1

NC 003027.1

Hinh 4.21. So sanh két qua giai trinh tw toan bé genome vi rat LSD phan 1ap
tir tinh Ha Tinh (HT18) trén ngian hang dir licu Genbank
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Description
¥

Lumpy skin disease virus strain LSOV/HLI2022, complete genome

Lumpy skin disease virus isolate LSOV Indonesia 2022 34, complete genome
Lumpy skin disease virus isolate LSOV Indonesia 2022 51, complete genome
Lumpy skin disease virus isolate 85414015, complete genome

Lumpy skin disease virus isolate LSDVThailand Trang/2022, complete genome
Lumoy skin disease virus isolate 138158/84, complete genome

Lumpy skin disease virus isolate 85408027, complete genome

Lumpy skin disease virus isolate 85401032, complete genome

Lumpy skin disease virus isolate LSOV ThailandY'ST/2021, complete genome
Lumpy skin disease virus isolate S08800/54, complete genome

Lumpy skin disease virus isolate AD04224585 complete genome

Lumpy skin disease virus isolate LSDVThailand/PraChuapkhinkhan'2021, complete genome

Lumpy skin disease virus strain LSOVIChinaJ01/2018, complete genome
Lumpy skin disease virus strain 20142 Quyet-Thang/VNMIZ0

Lumpy skin disease virus strain 20L81 Bang-Thanh/\VHM20

Lumpy skin disease virus strain ChinalGX01/2020, complete genome
Lumpy skin disease virus strain LSOVIFJ2021, complete genome

Lumpy skin disease virus isolate 85F 12858, complete genome

Lumoy skin disease virus isolate LSDVIEJICHA2021, complets genome

Lumpy skin disease virus strain 20070 Dinh-To/VNM/20

Lumpy skin disease virus isolate 85413853, complete genome

Lumpy skin disease virus isolate LSDVKMTaiwani2020, complete genome
Lumpy skin disease virus strain 20043 Ly-Quoc/ V20

Lumpy skin disease virus strain China/GD02/2020, complete genome
Lumoy skin disease virus strain China/GD01/2020, complete genome
Lumpy skin disease virus isolate LSOV BHIICHMED, complete genome

Lumpy skin disease virus isolate LSDWT2/PrachuapkhinkhanThailand2021, complete genome

Lumpy skin disease virus isolate LSDVIChinaSX/2023, complete genome

Lumpy skin disease virus isolate LSOVMZG0/2020/China, complete genome
Lumpy skin disease virus isolate China/Xinjiang/CattlelAug-2018. complets genome
Lumoy skin disease virus strain LSDV/Hongkong/2020

Lumpy skin disease virus strain LSDVINMGI2020, partial genome

Lumoy skin disease virus strain LSOV Russiz/Saratov/2017

Lumpy skin disease virus isolate LSDWKurgan/2018, complete gename

Lumpy skin disease virus isolate LSOV-WEIINDIS, complete genome

Lumpy skin disease virus isolate 13082022 complete genome
Lumpy skin disease virus strain KSGP 01240

Lumpy skin disease virus NI-2480, complete genome

Scientific Name
v

Lurnpy skin dis...

Lurnpy skin dis...

Mazx
Seore
L4
2783e+05
2783%e+05
2783e+05
2783e+05
2783405
2783405
2783e+05
2783%e+05
2783%e+05
2782e+05
2782e+05
2782e+05
2782e+05
2782e+05
2782e+05
2782e+05
2782e+05
2782e+05
2781405
2781405
2T8e+05
278e+l5
27812405
2T81e+05
2780e+05
2780e+05
2780e+05
27T0e+05
27TTe+l5
2TTTe+ls
2TT3e+05
2738e+05
2732e+05
2728e+05
2TMetls
2720e+05
2T18e+05

2718e+05

Total

Score
L4

2012405

2.800e+05

2.800e+05

2.800e+05

2.008e+05

2.0002+05

2.800e+05

2.800e+05

2.804e+05

28042405

28042405

2.0032+05

2.8852+05

2.084e+05

2.804e+05

28042405

28832405

28032405

2017e+05

2.882e+05

2.088+05

2.808e+05

28822405

28842405

2881e+05

2.8032+05

2.085e+05

287505

2.805e+05

28832405

287T1e+05

2.8182+05

283105

2.808e+05

2.84Tet(s

2.83Tet(5

2.810e+05

28432405

CQuery
Cover
9%
0%
H%
2%
9%
%
9%
0%
0%
2%
8%
9%
0%
9%
0%
2%
8%
9%
0%
0%
9%
0%
2%
9%
%
0%
9%
0%
0%
2%
%
0%
9%
9%
0%
H%
2%

2%

value
L4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Per.

Ident
¥

90.80%

90.80%

90.80%

90.00%

20.00%

00.00%

90.80%

90.80%

100.00%

100.00%

100.00%

20.00%

00.00%

100.00%

100.00%

100.00%

100.00%

20.08%

00.00%

100.00%

90.88%

90.87%

100.00%

20.00%

00.00%

00.05%

90.80%

90.87%

90.88%

20.87%

00.04%

00.00%

20.41%

90.43%

90.24%

90.24%

90.25%

20.24%

Az,

Len
v

151411

151008

151010

150855

150812

150857

150856

150854

150688

150682

150639

150812

150807

150885

150664

150685

150728

150629

150778

150800

150853

150822

150582

150610

150606

150873

150802

150875

150644

150532

150813

143453

150606

150270

150068

150787

150683

180773

Accession

DQ555860.1
DR232414.1
DR232413.1
DRT35887.1
DQ511520.1
DR3478341
DR347838.1
DR347835.1
OMO33705.1
DQ253262 1
PQ03T07 1
DQ340605.1
OM105580.1
Mz577073.1
MZ577076.1
OM303082.1
DPE32506.1
DQ267777.1
DP7E2T01.1
MZ5T7075.1
DQ253250.1
OL752713.2
MZ5T7074.1
OM303081.1
MW255044.1
OM3T3208.1
ON152411.1
FP3p4832 1
DP385536.1
DP503345.1
MW732540.1
OhE16408.1
MHE46674.1
DR1841481
DPZp7402.1
PO201827.1
KXB3218.1

NC 003027.1

inh 4.22. So sanh két qua giai trinh tw toan bd genome vi rit LSD phan 1ap
tir tinh Quang Binh (QB09) trén ngan hang dir liéu Genbank
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4.35. Két qua phdn tich méi quan hé giita cdc chiing vi riit LSD tai Vigt Nam
véi CAC chiing tham chiéu da dwee cong bé trén ngan hang gen (Genbank) dira
vao trinh ty toan by genome

MZ577074/LSDV/Vietnam/Ly-Quoc/2020
@ LSDV/Vietnam/HaTint/HT18/2021
@ LSDV/Vietnam/Nghe An/NA06/2022
MZ577076/LSDV/Vietnam/Bang-Thanh/2020
W 1.SDV/Vietnam/LangSon/1.$16/2020
100| MZ577073/LSDV/ Vietam/Quyet-Thang/2020
MZ577075/LSDV/Vietnam/Dinh-To/2020
@ LSDV/Vietnam/QuangBinh/QB09/2023
MW355944/LSDV/China/GD01/2020
MW732649/LSDV/HongKong/2020
L OM793603/LSDV Russia Khabarovsk 2020 Sub-Cluster 2.3
OL542833/LSDV/Russia/Tyumen/2019 Sub-Cluster 2.4
MH646674/LSDV/Russia/Saratov/2017 Sub-Cluster 2.1
MN636838/LSDV/Polok/SouthAfrica’1993
MN636840/LSDV/Potchef/SouthAfrica/1993
MN636843/LSDV/Onders/South Africa’1997
MN636839/LSDV/Onders/South Africa/1991
KX764645/LSDV/Neethling/Vaccine/OBP/SouthAfrica Cluster 1.1 LSDV
AF409138/L3DV/Neethling vaccine LW1959/SouthAfrica
KX764643/LSDV/SIS-Lumpyvax vaccine/SouthAfrica/1999
KX764644/LSDV/Neethling-Herbivac vaccine/SouthAfrica
MG972412/LSDV/Cro2016/Croatia’2016
MT134042/LSDV/Russia Udmurtiya/2019 Sub-Cluster 2.2
91 OP297402/LSDV-WB/IND/19
MW E83897/LSDV/Cattle/India2019/Ranchi-1
100} AN072619/LSD V/Kenya/1958 Cluster 1.2-KSGPO
AF325528/LSDV/Neethling/NI-2490/Kenya/1958
NC 003027/LSDV/NI-2490/Kenya/1958
AF409137/L.8DV/Neethling Warmbaths/SouthAfrica/1999
MN642592/LSDV/Kubash/KAZ/2016
o | KX894508/L.SDV/155920/Tsrael/2012
MHE93760/LSDV/Russia’'Dagestan/2015 Cluster 1.2
100 FKY702007/LSDV/Serbia/Bujanovac/2016
MT643825/LSDV/249/BUL/2016
KY829023/LSDV/Evros/Greece/2015

| AY077835/Goatpox/Pellor/Kazakhstan/2020
100 L AY077836/Groatpox/Gi20-LK V/Kazakhstan/2020

8

i

Sub-Cluster 2.5

100

100

10

GTPV

Hinh 4.23. Cay pha hé phat sinh mdi quan hé ciia mét s6 chiing vi rit LSD
phén lap tai Viét Nam va trén thé gi6i dwa vao toan bd trinh tw genome
cua vi rut

Dua vao phan tich trinh tu toan b genome cua vi rit gdy bénh VDNC duoc
chia thanh 03 nhém chinh (cluster) bao gém cluster 1.1, cluster 1.2 va cluster 2.
Cluster 1.1 bao gom céac chung vi rat LSD phan lap sém tir Nam Phi nhiing nim
1950s, dai dién l1a chung vi rat Neethling-LW1959 (AF409138.1) da dugc gidam
doc luc dé tro thanh chung véc xin luu hanh trén thé gigi (Badhy va cs, 2021;
Schalkwyk va cs, 2022). Su phan bd ctia Cluster 1.1 bi han ché boi dia ly, do vay
su luu hanh cua cluster 1.1 khong phd bién tai cac quc gia khac (Hinh 4.16).
Nguoc lai thi Cluster 1.2 lai c6 phé luu hanh rong rai hon tor Chau Phi, Trung
Pong, Chau Au va Chau A (Schalkwyk va cs, 2022). Cluster 1.2 1an dau tién dugc
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phan 1ap va ghi nhén tai Kenya, v6i ching dai dién 1la KSGPO 240-Kenya 1959
(KX683216), sau d6 lan rong ra cac nudc Chau Phi khac, Chau Au va Chau A.
Cluster 1.2 dugc chia thanh 03 sub-cluster nho bao gdm sub-Cluster 1.2 truyén
thong tir nhirng 6 dich dau tién, sub-cluster 1.2-KSGPO nim 2019 tai An D6 dai
dién la chung LSDV Ranchi-1 India 2019 (MW883897) va sub-cluster 1.2-KSPO-
India 2020 dai dién la chung LSDV 208/PVNRTVU India 2020 (ON400507)
(Hinh 4.16).

Hién nay, vi rit LSD cluster 2 dang luu hanh rong rai trén thé gioi trai dai tir
cac qudc gia Chau Phi qua Chau Au va Chau A. Dya trén trinh tu toan b genome
cua Vi rat LSD nguoi ta da xac dinh duoc 05 sub-cluster 2 hién dang Iuu hanh trén
thé gidi bao gém sub-cluster 2.1-2.5 (Krotova va cs, 2022a; Krotova va cs, 2022b;
Sprygin va cs, 2018c). Sub-cluster 2.1 dau tién duoc phan lap la ching vi rit tai to
hop tai Saratov cua Nga nam 2017, dai dién la chung LSDV/Saratov/Russia/2017
(MH646674) (Krotova va cs, 2022a; Krotova va cs, 2022b; Sprygin va cs, 2018c).
Sub-cluster 2.2 cling dugc phan ldp tai Nga nam 2019 véi chung dai dién la
LSDV/Russia/Udmurtiya/2019 (MT134042), vé mit di truyén chung nay cé su
khac biét véi chung Saratov cua Nga nam 2017 (Hinh 3.36). Sub-cluster 2.3 dai
dién la Kostanay/Kazakhstan/2018 (MT992618), nhung khong cé bat ky thong tin
gi lién quan dén chung nay (Hinh 4.16). Sub-cluster 2.4 cling duoc phét hién tai
Nga nam 2019, dai dién 1a ching LSDV/Russia/Tyumen/2019. Phan tich di truyén
cho thiy chung nay twong dong dén 38% SNP véi KSGPO-240 va 62% véi vic
xin Neethling-LW-1959, dan dén méi quan hé phat sinh loai gan hon véi sub-
cluster 1.1 (Krotova va cs, 2022b; Krotova va cs, 2022c).

Sub-cluster 2.5 1an dau tién duoc mé ta trong mdt dot bung phat ¢ khu vuc
Tan Cuong cua Trung Quéc vao nam 2019, dai dién 1la chung
LSDV/China/GD01/2019 (MW355944) va chiang LSDV/China/XJ201901
(OM984495) (Lu va cs, 2020).
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Bing 4.6. Khoang cach di truyén vé trinh tw nucleotide ciia c4c chiing vi rit LSD phan lap tai Viét Nam va cac chiing

tham chiéu trén thé giéi duwa vao trinh tu toan b genome vi riit

TT| ChingviratLSD |Cluster [ 1 | 2 | 3 | a |5 |6 | 7|8 | o |w|n|[w2]|3]|a|15|iw6|m|18]|192|2 223|202 [2[27]28]2 |30]3
| [Kubash/KAZ/2016 12

2 [249/BUL/2016 12 o000

3 [Lvros/Greeee/2015 1.2 [0.000]0.000

4 |Serbia/Bujanovac/2016 1.2 {0.000]0.000(0.000

5 [155920/1sracl2012 12 |0000]0.000[0.0000.000

g [ Waribais 12 |0.000]0.000[0.000/0.000{0.000

7 |RussiaDagestan/2015 | 1.2 {0.000]0.000[0.000{0.000]0.000{0.000

8 [Kenyas1958 K;gr;o 0001|0001 [0.001|0.001 {0001 [0.001 | 0.001

9 [NI-2490/Kenya/1958 K;gr;o 0001|0001 [0.001 |0.001 | 0.001 [0.001 | 0.001 {0.000

10 §f§513figﬁiil19>s K;g;’(’) 0001{0.001 [0.001|0.001|0.001 [0.001 [0.001{0.000{0.000

11 [WB/IND/19 1 (i(zp |00t 0001 0001 [0.001 {0.001 {0,001 {0.001 {0.000 0.000{0.000

e k:jm 0.001 [0.0010.001 [0.001 {0,001 0.001 [0.001{0.000{0.000/0.000 | 0.000

13 [China/GD01/2020 25 0007]0007[0.0070.007]0.007| 0,007 0.007| 0.007| 0.007{ 0.007| 0.007| 0.007

14 ‘l’];j;‘g‘/%%““ 2.5 [0.007[0.007/0.0070.007|0.007|0.007 |0.007[0.007]0.007 [ 0.007 [ 0:007| 0.007 | 0.000

15 g’/"z"(g%‘“/ LangSon/LSL {5 5 10,007 0.007]0.007[0.007|0.007| 0.007 | 0.007|0.007 | 0:007 0.007| 0:007|0.007| 0:000| 0.000

16 g'lfgz“’z”(‘)'z'o‘ 25 {0007[0007/0.007|0007|0.007|0.007| 0007 0.007| 0.007| 0.007| 0007 | 0.007| 0.000 | 0.000] 0.000

17 \l’}‘];‘:ﬁ‘/‘%gg“g 2.5 0007/0.007]0.007[0.007]0.007 |0.007]0.007 [0.007 [0.007]0.007| 0.007 [0.007] 0.000] 0.000{ 0.000|0.000

18] stmamNehe AMNAOT 55 10.007(0.007|0007|0.007| 0007 [ 0.007] 0007 0.007| 0007 0.007 | 0007 0.007 | 0000 0000 0:000 | 0000 0000,
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LSDV/Vietnam/Dinh-

1 iy 2.5 [0.007]0007|0.007[0.007]0.007|0.007] 0.007] 0.007] 0.007|0.007| 0.007| 0.007 | 0.000 | 0.000| 0.000 |0.000 | 0.000 | 0.000
20 /\;‘g'}am/ HaTinh/HT18 | 5 5 [0007]0.007|0.007[0.007]0.007|0.007| 0.007]0.007] 0.007| 0.007| 0.007| 0.007|0.000 | 0.000| 0.000 |0.000 | 0.000 | 0.000 | 0.000
21 Xéf;g"é%QuangBi“h/ QL 25 [0.007]0.007]0.007]0.007]0.007] 0.007] 0007 0.007] 0.007] 0.007| 0:007| 0.007 | 0.000 | 0.000 | 0.000 [0.000 [ 0.000 | 0.000 [0.000 [0.000
2 lzﬁﬁ‘SSiath“b”‘“’SUO 23 [0.007]00070.007[0.007]0.007|0.007] 0.007] 0.007] 0.007| 0.007| 0.007] 0.007 | 0.000 | 0.000| 0.000 | 0.000 | 0.000 [ 0.000| 0.000 |0.000 | 0.000
23 [HongKong/2020 25 0007[0.007/0.007]0.007|0.007 |0.007|0.008{0.007] 0.007| 0.007 [ 0.007] 0.007 | 0:001 | 0.000| 0.000 [0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001
24 |Russia/Saratov/2017 2.1 |0008[0.008]0.008]0.008|0.008 [0.008 | 0.008[0.008] 0.008| 0.008 [0.008| 0.008 | 0.005] 0.005 | 0.005 [0.005 | 0.005 [ 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.006
< |Necthling vaccine = " " o . .
25 _VACOie: 1.1 |oor2]oo12[0.012|0.012| 0012|0012 |0.012]0012| 0.012] 0012 ] 0:012]0.012| 0.006| 0.005] 0.005 [0.005 | 0.005 {0,005 | 0.005 | 0.005 | 0.005 |0.006 | 0.006 [ 0.005
LW1959/SouthAfrica
26 [Necthling/Vaccine/ 11 [ooz|oo2|o012|0012|00120012|0012|0.012| 0012|0012 |0.012] 0012 0.005] 0.005| 0.005 |0.005 | 0.005 {0,005 | 0.005 [0.005 | 0.005 [ 0.006 | 0.006 | 0.005 | 0.000
OBP/SouthAfrica
31S-
27 |Lumpyvax_vaccinc/ 1.1 |ooz|oor2|o012|0012[0.012]0012|0012|0.012| 0012|0012 |0.012|0.012 | 0:005] 0.005 | 0.005 [0.005 | 0.005| 0.005 | 0.005 [ 0.005 | 0.005 |0.006 | 0.006 | 0.005 | 0.000 | 0.000
SouthAfrica/1999
g [Neethling-Tlerbivac 11 |ooz|oor2|oor2|0012|0012]0012|0012|0012|0012] 0012 0012|0012 | 0.005] 0005 0.005 [0.005 | 0.005 | 0.005 | 0.005 [0.005 | 0.005 | 0.006 | 0.006 | 0.005 | 0.000 | 0.000 | 0.000
vaccine/SouthAfrica
29 |Cro2016/Croatiw20ie | 11 0012{0012{0012[0012[0012|0.012|0.012]0.012] 0.012{0.012|0:012] 0.012 |0.006| 0005 | 0005 [0.005 | 0005 | 0005 | 0.005 | 0.005 | 0.005 | 0.006| 0.006 | 0.005 | 0.000| 0000|0000 [ 0.000
30 [Russia/Tyumen2019 | 2.4 [0.008[0.008[0.008 0.008 0.008 | 0.008 | 0.008| 0.007{ 0007 |0.007 0,008 0007 | 0005 0005 [ 0.005 0005 0005 0005 | 0005 [0:005 | 0.005 | 0005 0006 | 0006 0.005 | 0,005 0005 0005 [ 0.005
51 [Russia/Udmurtiya2019 15 5 10,006 0.006|0.006 [0.006 0,006 0,006 [ 0.006 0,006 | 0.006 | 0.006 | 0,006 0.006 | 0005 0.005 | 0005 |0.005 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.006 | 0.006 | 0.007 | 0.007| 0.007 | 0.007 | 0.007 | 0.006

Ghi chl: Cang gan vé 0 thi khodng cach giita Cac ching vi rit cang giong nhau
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Céc chung vi rat thudc sub-cluster 2.5 da ching minh kha nang lay lan dich
bénh nhanh chéng, bang chimg 1a cac chung vi rat nay da 1y lan rong khip Trung
Quéc, Viét Nam, Pai Loan, Thai Lan, Campuchia, Malaysia va Indonesia, Mong
C6 va Nga vao nam 2020. C4c ching vi rat thudc sub-cluster 2.5 nay c6 48% SNP
gidng hét voi KSGPO-240 va 52% giéng hét voi vac xin Neethling-LW-1959
(Krotova va cs, 2022b). Pang chu y, trong cing thoi gian, sub-cluster 2.5 tai t6 hop
m&i dang lan rong khip Pong Nam A, mot trong nhitng chung bb me ciia nd, ching
vic xin KSGPO-240, da lan rong khép Bangladesh, An Do, Myanmar, Nepal,
Bhutan, Pakistan va Sri-Lanka. Cho dén nay, chua ¢ bdo cé4o ndo vé sy tai t6 hop
tiép theo giira sub-cluster tai to hop 2.5 va cac ching véc Xin bé me KSGPO-240
(Mazloum va cs, 2023). Dura trén phan tich pha hé di truyén va phan tich trinh tu
toan bo genome cua ba chung Vi rit phan 1ap tai cac tinh Bic Trung Bo cua Viét
Nam cho thay, ching vi rit, NA06, HT18 va QB09 c6 d6 trong dong cao, dao dong
tr 99.6-99.8% so vé&i cac chung vi rat LSD phan lap tai Trung Quéc nhu
LSDV/China/GD01/2019 (MW355944) va ching LSDV/China/XJ201901 (OM984495)
va nam trong nhom vi rt LSD tai to hop sub-cluster 2.5 dang luu hanh tai Viét Nam
va cac nudc Pong Nam Chau A.

4.3.6. Tinh én dinh di truyén ciia ba chiing vi rit LSD gay bénh VDNC qua cac
doi cdy chuyén trén té bao dong MDBK

Dé danh gia su bao t6n khang nguyén ciing nhur x4c dinh sy bao ton vét chat di
truyén, chiing tdi tién hanh giai trinh tu doan gen P32 ciia 03 chiing vi rdt sau 10, 20 va
30 doi cay chuyén. Két qua giai trinh tu gen P32 ctia 03 chung vi rit LSD gdbm LSDV-
NAO06, LSDV-HT18 va LSDV-QB09 qua cac doi cdy chuyén thir 10, 20 va 30 duoc
thé hién qua hinh 4.17.

Két qua hinh 4.17 cho thay ca ba ching déu c6 do twong dong gen P32 dat
100% véi nhau va véi ching Tan Cuong Trung Qudc 2019, khdng c6 su sai khac hay
thay doi vé vat chat di truyén trong 30 1an cay chuyén trén té bao dong MDBK. Su
tuong déng ndy phan anh dic diém di truyén cua 03 chang vi rit LSD dang lwu hanh

tai Viét Nam on dinh, dong thoi cung cap dit liéu quan trong vé dic tinh khédng nguyén
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phuc vy ¢dng tac nghién ciru phét trién vac xin phong bénh VDNC sir dung chung thuce
dia phén lap tai Viét Nam.

10 20 30 40 50 60 70 80 90 100
S e e e e

Xinjiang/2019 TAAATTATATACGTAAATAACATACCTGCTAAAAACCATAGTAATTTAGAATTCAAATCAAAAATTATCATTATTATAATAAATAAAATAATAAGTGCTC
LS16/Pass-10
LS16/Pass-20
LS16/Pass-30
NAO6/Pass-10
NAO6/Pass-20
NAO6/Pass-30
HT18/Pass-10
HT18/Pass-20
HT18/Pass-30
QB09/Pass-10
QB09/Pass-20
QB09/Pass-30
QB09/Pass-BF
NAO6/Pass-BF
HT18/Pass-BF
LS16/Pass-BF

110 120 130 140 150 160 170 180 190 200
S e

Xinjiang/2019 CTATTATACTAATATCAAATATACCAAAAAATGAAACCAATGGATGGGATACATAGTAAGAAAAATCAGGAAATCTATGAGCCATCCATTTTCCAACTCT
LS16/Pass-10
LS16/Pass-20
LS16/Pass-30
NAO6/Pass-10
NAO6/Pass-20
NAO6/Pass-30
HT18/Pass-10
HT18/Pass-20
HT18/Pass-30
QB09/Pass-10
QB09/Pass-20
QB09/Pass-30
QB09/Pass-BF
NAO6/Pass-BF
HT18/Pass-BF
LS16/Pass-BF

210 220 230 240 250 260 270 280 290 300

B B T T e R T R B AT e B T I I e O

Xinj iang/2 019 ATTCCATATACCGTTTTTCATTTCGTTAGCTCTTTTTTTTGACAAATACTTAGTATTGTGAAGTATATACTTAGATGAGTCATTTAAAACTTGTCTATTG
LS16/Pass-10
LS16/Pass-20
LS16/Pass-30
NAO6/Pass-10
NAO6/Pass-20
NAO6/Pass-30
HT18/Pass-10
HT18/Pass-20
HT18/Pass-30
QB09/Pass-10
QB09/Pass-20
QB09/Pass-30
QB09/Pass-BF
NAO6/Pass-BF
HT18/Pass-BF
LS16/Pass-BF

310 320 330 340 350 360

P N I I P e e I |

Xinjiang/2019 AGTTTTAATTCTTTTTCCAACTTATACATTTCAAAACTTAAACTGGTAGAAATACCTTTA
LS16/Pass-10
LS16/Pass-20
LS16/Pass-30
NAO6/Pass-10
NAO6/Pass-20
NAO6/Pass-30
HT18/Pass-10
HT18/Pass-20
HT18/Pass-30
QB09/Pass-10
QB09/Pass-20
QB09/Pass-30
QB09/Pass-BF
NAO6/Pass-BF
HT18/Pass-BF
LS16/Pass-BF

Hinh 4.24. Két qua alignment trinh tw P32 ciia 3 chiing vi rat LSD phan lap
tai khu vire Bic Trung Bo sau 10 doi, 20 doi va 30 doi cay chuyén so véi

chiing Tan Cwong Trung Qudc
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4.3.7. X&c dinh sw c6 mdt cia vi rat LSD sau khi gay nhiém trén dpng vit bang
chiing thuc dia

bong vat thi nghiém gém 12 bé cung nguén géc, do tudi, thé trang dugc
chia 1am 4 16, mdi 16 ¢6 3 con. L6 1 dugc gy nhidm vi rat voi lidu gay nhidm
2x10% TCID50/mL, 16 2 véi liéu gdy nhiém 2x10%° TCID50/mL va 16 3 véi licu
gay nhiém 2x107 TCID50/mL chung LSDV/Vietnam/Nghe an/NA06 (NAO6).
Trudc thi nghiém tat ca bé khoe manh, khong co biéu hién 1am sang cua bénh Lo
moém long méng, Ty huyét tring, Lao, Tiéu chay vda VDNC. Tit ca cac 16 thi
nghiém déu dugc tién hanh kiém tra sy 6 mat ciia khang thé khang vi rit gay bénh
VDNC bing phuong phap ELISA va sy 6 mat cta vi rit gay bénh VDNC bing
phuong phap real-time PCR. Két qua dugc thé hién & bang 4.10 cho thy toan bd
bé thi nghiém déu cho két qua am tinh v&i vi rat gy bénh VDNC (khong co gia
Ct) va khong phat hién thdy khang thé khang vi rat gdy bénh VDNC (Chi sb
S/P%<30).
Bang 4.10. Két qua danh gia sy ¢4 mit ciia vi rat LSD va khang thé khang vi

rat giy bénh VDNC ciia bo trudce khi gay nhiém

TT| Ky higu Nhom Ié?_t %u: Rel?c?:ngilF?CR
1 Bv-01 Am tinh Am tinh
2 Bv-02 Déi ching &m Am tinh Am tinh
3 Bv-03 Am tinh Am tinh
4 Bv-04 Am tinh Am tinh
5| Bv-05 |L6gaynhiém 01 Am tinh Am tinh
6 Bv-06 Am tinh Am tinh
7 Bv-07 Am tinh Am tinh
8 Bv-08  |L0 gy nhiém 02 Am tinh Am tinh
9 Bv-09 Am tinh Am tinh
10| Bv-10 Am tinh Am tinh
11| Bv-11  |L6 gay nhiém 03 Am tinh Am tinh
12| Bv-12 Am tinh Am tinh

Sau khi tién hanh gay nhiém, ldy mau mau 2 ngay/lan dé kiém tra sy xuit

hién cta vi rat LSD két qua trinh bay tai bang 4.11.
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Két qua real-time PCR cho thdy vi rat LSD da dugc phat hién trong mau
mau cua bé sau khi gay nhiém véi cac Ct khac nhau. Lo 3 dugc gay nhiém véi lidu
2x107 TCID50/mL, vi rit duge phat hién sdm nhét vao ngay thir 3 sau gay nhiém,
v6i gia tri Ct 1a 36,3. O 16 1 va 16 2, véi liéu lan luot 1a 2x10°% va 2x10%5
TCID50/mL, vi rat chi dugc phat hién ¢ 2/6 ca thé bé tai thoi diém 5 ngay sau gay
nhiém, véi gia tri Ct 1an lugt 12 37,7 va 37,0. Bén ngay tht 7 sau gay nhiém, tat ca
bé trong ba 16 gay nhiém déu cho két qua duong tinh véi vi rat LSD. Gia tri Ct
phan &nh mirc d6 nhan I1&n cua vi rat, véi su khac biét rd rét gitra cac nhom liéu: 16
3 ¢6 gié tri Ct thap nhat (28,3-29,4), tiép theo 12 16 2 (32,4-35,3), va cudi cuing 1
16 1 (32,6-36,8). Tir nhitng két qua ndy c6 thé ndi rang qua trinh gay nhiém vi rat
LSD chung NA06 di duoc thuc hién thanh céng, dong thdi cho thidy mirc d6 nhan
1én cta vi rat co tang 1én khi liéu lvgng gy nhiém ting.

Bang 4.11. Két qua kiém tra sy xuét hién ciia vi rat LSD trong méau bo thi
nghiém bing phuong phap Real time PCR

, , Lidu vi it Két qua real-'Fi,me.PCR mAau mau
TT | Ky hiéu Nhom gay nhiém (gia tri Ct)
D1 D3 D5 D7
1 | Bv-01 0 - - - -
2 | Bv-02 | Pébichimgam 0 - - - -
3 | Bv-03 0 - - - -
4 | Bv-04 2x10° - - 37,7 | 326
5 | Bv-05 |L6 gay nhiém 01 2x10° - - - 36,3
6 | Bv-06 2x10° - - - 36,8
7 | Bv-07 2x105° - - - 35,0
8 | Bv-08 |L6gaynhiém 02|  2x10°° - - 370 | 324
9 | Bv-09 2x105° - - - 35,3
10 | Bv-10 2x10’ - - 354 | 294
11 | Bv-11 |L6 gay nhiém 03 2x10’ - - 363 | 31,2
12 | Bv-12 2x10’ - 363 | 332 | 283

Ghi chu: “’: khdng c6 gia i Ct; D (dpi): ngay sau gay nhiém

Két qua nay phl hop véi cac nghién ciru trude do, trong dé vi rat LSD dugc
phat hién trong mau tr ngay thtr 3 dén thir 7 sau gay nhiém. Ngoai ra, cac nghién
ctru ndy con cho thay vi rt ¢ thé dugc phat hién trong c4c mau ngody miii, miéng
& khoang thoi gian tir 5-7 ngay sau gay nhiém (Kononov va cs, 2019b; Wolff va
cs, 2020b).
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4.3.8. Két qua danh Qi cac triéu chirng 1am sang ciia bé dwoc gdy nhiém Vi rat
LSD chiing NA06

Sau khi gay nhiém vi rat LSD, bé thi nghiém duoc do than nhiét hang ngay
vao hai thoi diém cb dinh 13 9 gio sang va 16 gio chiéu. SO liéu duoc ghi chép va
phan tich. Két qua kiém tra than nhiét ctia bé thi nghiém sau gay nhiém vé6i chung
vi rat NA06 dugce thé hién ¢ hinh 4.25 (bé st néu than nhiét 1én hon 39,5°C).
4 —Bv-01 Bv-02 —Bv-03 -8-Bv-04 Bv-05 -0-Bv-06 -A~Bv-07 -4-Bv-08 -4~Bv-09 -@-Bv-10 Bv-11 -@-Bv-12
P
a
0
»

38

Nhiét d9 co thé b

37

36

D1 D2 D3 D4 D5 D6 D7 D8 D9 Di0 D11 D12 D13 Di4 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28
Ngay giy nhiém LSDV (DPI)

Hinh 4.25. Két qua kiém tra than nhiét ciia bé sau khi gay nhiém vi rat LSD

Hinh 4.25 cho thay bé thi nghiém bat dau xuét hién triéu ching sot nhe (39,5
— 40,0°C) tir ngay thtr 5 sau gdy nhiém. Than nhiét tiép tuc ting va dat dinh trong
khoang 40,6 — 41,6°C vao thoi diém 11-12 sau gay nhiém, sau d6 giam dan va tré
vé ngudng sinh ly binh thudng (38,7 — 39,4°C) vao cac ngay 15-17 sau gay nhiém.
Su gia tang than nhiét nay di kém véi hién tugng giam tiéu thy thire an, duogc ghi
nhan rd rét trong khoang 7-10 ngay sau gdy nhiém. Nguoc lai, nhom dbi chimg
duy tri than nhiét 6n dinh trong khoang 38,3 — 39,2°C, khdng c6 biéu hién sbt hodc
sttc khoe bat thuong.

Phan tich theo timg 16 thi nghiém cho thdy mirc do st co tuong quan véi
lidu vi rat gdy nhiém. O 16 3 (liéu 107 TCID50/mL), bé bat dau sdt tir 5 dén 15
ngay sau gay nhiém, v4i than nhiét dao dong tir 39,6 —41,6°C. Ca thé BV-12 trong
16 ndy cd than nhiét cao nhit, kém theo céc triéu chirng 1dm sang nghiém trong nhu
suy ho hap, viém khdp va su xuat hién nhiéu ndt san trén da. Trong khi do, bé ¢ 16
1 (10° TCID50/mL) va 16 2 (108° TCID50/mL) ¢ biéu hién sét nhe hon (39,5 —
40,2°C), khoi phat tir ngay thir 5 va kéo dai dén 17 ngay sau gay nhiém. Thoi gian
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s6t trung binh trong hai 16 nay 1a khoang 7 ngay, sau d6 than nhiét giam va cac ca
thé bé phuc hoi véi trang thai sinh 1y binh thuong. Két qua nghién ctru ndy phu
hop véi cac nghién ciru trude d6 khi nhiét d6 co thé cua hau hét dong vat thi nghiém
bat dau ting vao khoang 5 dén 9 ngay sau gay nhiém va s6t kéo dai tir 6 d¢én 9 ngay
tham chi hon 10 ngay. Thi nghiém ctia Adamu va cs (2024) & bé 4,5 thang tudi voi
lidu vi rat LSD 103°TCID50. Nhiét d6 tryc trang ting vao ngay thir 4 sau giy
nhiém va kéo dai dén ngay tht 15, truong hop nghiém trong bé sét (> 39,5 °C).
Thi nghiém cta Shumilova va cs (2024) trén bé duc 6-8 thang tudi véi ching vi
rat Udmurtiya/2019 5 log TCID50/mL, ddu hiéu dau tién cua su gia ting nhiét 4o
co thé (41,1°C—41,5°C) duoc ghi nhan vao ngay tht 7 sau gay nhiém. Ddi véi bo
1,5-2 nidm tudi duoc gdy nhiém co6 phan tng toan than ¢ ngdy tht 4 sau khi giy
nhiém. Sang ngay thr 5 sau gay nhiém, nhiét do co thé tang 1én 41,0°C va st kéo
dai trong khoang 39,5-40,0°C trong hai ngay tiép theo (Kutumbetov va cs, 2025).
Nhiéu truong hop nhiét do ting tir 40,6-42°C va c6 dinh sbt vao ngay thir 10 dén
ngay thir 13 sau gdy nhiém, trudc khi bt dau giai doan sét kéo dai (Wolff va cs,
2020a). Kém theo sdt 12 hién twong dong vat bo dn hoic an kém hon, trang thai co
thé U ril it van dong cing v6i ubng nhiéu nudc ¢ dinh sét (Adamu va cs, 2024;
Shumilova va cs, 2024; Kutumbetov va cs, 2025).

Ngoai vi¢c theo doi than nhiét, bé thi nghiém cling dugc quan sat va danh
gia triéu chirg 1am sang hang ngay va chdm diém theo thang cham diém nhu trong
mo ta & phan phuong phap (Carn va Kitching, 1995a). Triéu chimg 1am sang bo
thi nghiém duogc trinh bay trong Bang 4.12 va Hinh 4.26-4.28.

Sau khi gdy nhiém vi rat LSD, cc biéu hién 1am sang dau tién dugc ghi
nhan tir 4-6 ngay sau nhiém, véi mic do va thoi diém khoi phat khac nhau tuy
theo liéu lwong Vi rat. C4c triéu chimg bao gdm giam hoat dong, 1 ril, giam luong
thirc an ti€u thy, tang tiét nude bot, chay nudc mat nudc mii, ndi ndt san trén da
va hinh thanh cac ton thuong loét & miéng va mili. N6t san tién trién thanh mun
nudc hodc mu, sau do6 dong vay, dac biét rd & vung da mong, it 16ng. Hach bach
huyét noéng sung to, xuat hién ho va thd khoé nhe. Luong nude udng ting dang ké
tir 10-14 ngay sau nhim so v6i nhom d6i chiung. O 16 thi nghiém 3 (107
TCID50/ml), toan bd bé thi nghiém biéu hién triéu ching nghiém trong, trong d6
c4 thé BV-12 dat diém 1am sang cao nhat (13 diém). L6 2 (1085 TCID50/ml) ghi
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nhan mic d6 14m sang trung binh, véi BV-08 dat diém ti da 1a 10. L6 1 (10°
TCID50/ml) biéu hién triéu chirmg nhe dén trung binh va phuc hdi hoan toan sau
21 ngay sau gy nhidm. Khong c6 biéu hién bénh 1y nao duoc ghi nhén va khong
c6 ca thé nao chét & thoi diém 28 sau gay nhiém ¢ nhom déi chimg.

14 —Bv-01 Bv-02 —Bv-03 -@-Bv-04 Bv-05 <®-Bv-06 -4Bv-07 <#Bv-08 -&Bv-09 -E-Bv-10 Bv-11 -8-Bv-12

< 5]

®

Chi s6 1am sang (clinical score)

DI D2 D3 D4 DS D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26 D27 D28
Ngay giy nhiém LSDV (DPI)

Hinh 4.26. Két qua danh gia triéu chirng 1am sang ciia bo sau khi gay nhiém

Céc triéu chimg 1am sang cta bé sau gy nhiém bao gém: Xuat hién nhiéu
ndt san & nhiéu vung khac nhau cia co thé bao g@)m v, tinh hoan, duéi, lung, ¢,
tang sinh mon va chan, cic ndt san nay c6 kich thudc tir vai milimét dén 7 cm
duong kinh. Nhimng ndt san trén da c6 kich thudc dong déu, nho, noi 1én véi 1ong
dung dung, thudng hop nhét thanh nhiing ndt 16n hon, khong déu, lan rong khip
bé mit co thé. Nhitng nét san nay thuong xuat hién ¢ 16p biéu bi va ha bi su xuat
hién cua cac ton thuong dang ndt san co lién quan dén sy tién trién cua bénh véi
t6n thuong & dang hoai tir loét va mung mil nghiém trong véi su hinh thanh vay
hodc vay bén ngoai trong cac truong hop cip tinh (Al-Salihi va Hassan, 2015;
Tuppurainen va cs, 2017a).

Két qua nay tuong dong vai mot s két qua nghién ciru ddi voi bo nhiém tu
nhién va thuc nghiém bénh VDNC déu ¢6 céc triéu ching chén in, trAm cam, chay
nuéc dai, chay nude miii, 6 hodc khdng kém theo duc giac mac va gay mon. Céc
hach bach huyét duéi xwong ba vai va truéc dau sung phi dai (Abutarbush va cs,
2015; Wolff va cs, 2020b; Ali va cs, 2021; Hamdi va cs, 2021, Mathewos va cs,
2022; Pandey va cs, 2022; Nguyén Qudc Cudng va cs, 2022; Adamu va cs, 2024;
Pham Minh Hz‘ing va cs, 2024; Shumilova va cs, 2024; Kutumbetov va cs, 2025).
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Bing 4.12. Panh gia triéu chirng 1am sang ciia bo thi nghiém gay nhiém

L6 doi . . .
] Lo1 Lo2 Lo3
N chirng
TT Tri€u chirng
BV-|BV-|BV-|BV-|BV-|BV-|BV-|BV-|BV-|BV-|BV-|BV-
01{02|03|04|05|06|07|08|09]|10]|11]|12
Giam hoat dong, trAm cam
1| . L | - || | | [ | | |
b0 nam nhiéu, sot
2 |Chan an/Giam an S| - - | | | ] | |
3 |Tang tiét nudc bot |- | - | | | | | [
4 |Chay nudc mili/nude mat | - | - | | | [
N6t san tron, cimg, kich
5 [thude 1-7 cm, phan b trén| - | - | = | ++ | + | + [+ttt
da toan than.
N6t san tién trién thanh mun
6 [nuéc hodc munmi, cothé | - | - | = | + | + | + | ++ ] +4+ | ++ [+++[++++++
gay 16 loét.
Hinh thanh vay day trén
7 |vung da bi ton thuong, dé| - - - |+ |+ |+ |
bong troc.
Loét niém mac miéng, miii;
8| . ] e T I I I B B o B e R B
6 thé gay kho tha, ho.
Hach ben, hach bach huyét
9 _ o N S 4 || | |
trudc val sung 1on. +
Ho khan, c6 dau hiéu kh
10 _ e I I e B B I B S R B
thd vira phai.
Ph cac chi, nguc, tang sinh
11| e T e e e B B A e I e e e R R
mon
Viém két mac, viém giac
12 e I I O R B B o B e B

mac, nhay cam véi anh sang.

Ghi chQ: +++: Trigu chimg nang, ++: Tri¢u chimg trung binh, +: Tri¢u chimg nhe,
- 1 BInh thuong; Diem 0 (-); 1-5 diem (+); 6-9 diem (++); 10-13 diem (+++);
>13 diem (Huy)
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Hinh 4.27. Hinh anh minh hoa triéu chimg 1am sang ciia bo sau gay nhiém vi
rut LSD chiing thuc dia
Ghi chd: (A) B0 sung mdt, chay nwée mat, (B) Thu thdp nét san trén ving da
bo, (C) B0 chdy nuede mii, sung miii, (D) Not san bao phi toan bg ving da lung va
bung b0, (E) CAC triéu chimg ¢-ving miii, mat, tai, va (F) Not san ¢ vang dau va cé bo.
4.39. Két qua ddnh gia cac bénh tich dai thé ciia bé sau gay nhiém
Céc 16 thi nghiém 1, 2 va 3 dén ngay thtr 7 déu ¢ két qua duong tinh véi
Reatime PCR (Bang 4.13). Nhung dén ngay thtr 14 than nhiét bo dat dinh 14 39,6
- 41,6°C va c6 gia tri Ct dat tir 18.1-22.4. Két qua nay twong dong véi thi nghiém
cua Adamu va cs (2024), Shumilova va cs (2024), Kutumbetov va cs (2025) khi
DNA cua vi rat LSD duoc phat hién trong mau va swab vao khoang 9-15 ngay sau
gdy nhiém. Pay co thé 1a dinh diém ma vi rGt LSD nhan Ién trong mau bo thi
nghi¢m (Kononov va cs, 2019b; Lu va cs, 2020; Tuppurainen va cs, 2018; Wolff
va c¢s, 2020a). Nhirng con bé (BV-01, BV-04, BV-08 va BV-12) thuoc 4 16
duoc mod khéam trong d6 bé mang ky hiéu BV-01 la d6i ching, con lai 3 bé c6
nhirng triéu ching dién hinh nhu suy hé hp, nhiéu ndt sin va tinh trang viém
khép... dé kiém tra ton thuong dai thé va vi tri khu tr( cta vi rat trong cac co
quan ndi tang cua bé thi nghiém. Két qua danh gid bénh tich duoc thé hién tai

bang 4.13 va hinh 4.27.
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Biang 4.13. Két qua danh gia bénh tich dai thé ciia bo sau gay nhiém vi rat
LSD chiing thwe dia

L6 dbi chirng L61 L6 2 L63
Co quan | Bénh tich |BV-|BV-|BV-|BV-BV-|BV-|BV-| BV- | BV- |BV-|BV-BV-
01 |02(03|04|05|06]| 07| 08 09 (10|11 12
Da va co [Xuat huyét
trmoé dudi| - | - | - |+ | - | - | - | ++ + + |+ |+
da
Ludi |Viem ludi
loét trot
loét, ludi to| - - -+ - - | | | A | |
ra va phu
né
Niém [Viém da
mac mu Io?t va qu O N S I B B o I o e B e e
mon o
guong mu
Hach |Sung to,
lympho |phu, xudt| - e R N S B e I e I e
huyét
Phoi Vle;m’ Ph?’ - - -+ | - - + ++ + | |
Xuat huyét
Khi quan [Xuat hién
?Ot hogi th’ e e el A I o o B A e
0 xuat
huyét
Dad’ay Su’?g o] R U N R IR IR RPN + |+ | 4+ |+
trude  |xuat huyét
Rudtnon (Xudthuyét | - | - | - [ + | - | - | + | ++ | + | ++|++|+++

Ghi cha: +++:

thwong nhe, - : khéng tén thwong.

Ton thiwong ning, ++: Ton thwong mie trung binh, + : Tén

Kham nghiém dai thé bé thi nghiém sau gdy nhiém cho thiy ton thuong

dién hinh tai nhiéu co quan, tip trung & da, ho hip, tiéu hoa va bach huyét. Ton

thuong ngoai da bao gdm cac nét san ddng déu, ndi cao, tién trién thanh loét, mung

mu va dong vay. M6 dudi da phi né, c6 6 xuét huyét khu tri. Niém mac mii va
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miéng bi x0i mon, ludi phit né véi cac vét loét sau va lan téa. Khi quan viém cap,
xudt huyét, co 6 hoai tir kém tiét dich nhay. Phoi viém ndng, c6 6 ap xe va dich
mu. Hach bach huyét (dic biét 12 hach ben va hach vai) sung to, xuat huyét, c6 mu.
Ngoai ra, ton thuong lan d&én cac co quan sinh duc, dudng tiéu héa va mo sau nhu
khép, bao gan. Cac bién chirng nhu viém v, viém tir cung va viém phoi do boi
nhiém ciing dugc ghi nhan trong giai doan mudn cua bénh. Két qua cho thiy ching
vi rat NAO6 1a chung c6 doc luc cao, co kha ning gy bénh trén bo véi cac biéu
hién triéu chimg 1am sang, bénh tich gidng véi cac chung vi rat LSD gay bénh tai

thuce dia.

=8

Hinh 4.28. Bi¢u hién bénh tich bo nhiém vi rat LSD chiing thye dia
Ghi chi: (A) xudt huyét va tich khi tai ruét bd gay nhiém, (B) xudt huyét
hach ben néng, (C) xudt huyét hach dwdi ham, (D) Dich khép chan triede, (E)

xudt huyét ving mang than, (F) tim tai va xudt huyét vimg duwdi da, va (G) xudt

huyét, nhot nhat, xwng phi ving heéi bo gy nhiém vi rit LSD ching thuc dia
Céac ndt san hoai tir co thé dugc tim théy & hau hét cac bo phan ctua duong
tiéu hda (mai, nuwdu, vom miéng, da day trudc), hd hap (niém mac mii, hau, thanh
quan, khi quan va céc cdu tric tiéu phé quan) va duong tiét niéu sinh duc cua
ca con duc (tinh hoan) va cai (tir cung, Am dao, vi1). Trong trudng hop nhiém tring

nang, cac mO sau hon nhu bao gan, khép hoat dich va tham chi xuong
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mdm ciing bi anh huong (Moudgil va cs, 2023). Phéi bi viém, réi loan chtic ning
khi quan, viém vu, viém to cung, viém mu tir cung va viém tinh hoan 1a nhitng
bién ching thuong gap bat cir khi ndo c6 su tham gia thir phat ciia vi khuan hodc
nam (Ali va cs, 2012; EI-Neweshy va cs, 2013).

Két qua twong ty voi mot sé nghién ciru khac khi mé kham dong vat thi
nghiém & céc ngay 11, 15, 21 sau gay nhiém cho thay nhitng thay d6i bénh ly
d3 dugc quan sat thiy ¢ cac co quan ndi tang bao gébm phdi, rudt, khi quan, lach,
hach bach huyét duéi vai, hach bach huyét du¢i ham va da (Adamu va cs, 2024);
Shumilova va cs, 2024; Kutumbetov va cs, 2025). Cac bién doi bénh 1y & dong vat
thi nghiém duoc gy nhiém véi ching doc luc cao gidng véi gia suc mac bénh ty
nhién thé 1am sang (Ali va cs, 2021; Hamdi va cs, 2021; Mathewos va cs, 2022).

Két qua theo ddi sy nhan I1&n cua vi rat LSD chiing NAO6 trong mau cua bé
thi nghiém sau gdy nhiém dugc trinh bay & bang 4.14 va bang 4.15

Dir liéu tir bang 4.14 cho thay, két qua danh gia sy nhan 1én cua vi rat LSD
trong méau bo bang phuong phap real-time PCR ¢6 su khac biét tly theo lidu vi rit
gay nhiém. Cu thé, & nhém bd duoc gay nhiém véi liéu 2 x 10°TCID50/mL, vi rit
dugc phat hién trong méu tir ngdy thir 3 dén 5 sau khi gdy nhiém va dat tai luong
cao nhat vao khoang 12—14 sau gay nhiém, véi gia tri Ct dao dong tir 18,1 dén
23,5, cho thay su nhan 18n manh va sém cua vi rdt, Trong khi d6, & nhém bo duoc
gay nhiém li¢u 2 x 10%° TCID50/mL, vi rit duwoc phat hién mudn hon, tir ngay 5
7 sau gay nhiém va dat mirc cao nhat vao 12—14 sau gay nhiém véi gia tri Ct trong
khoang 20,3-24,3. Déi véi nhom bo dugc gay nhidém véi lidu thap nhat 1a 2 x 10°
TCID50/mL, vi rit ciing dugc phét hién tir 5-7 sau gay nhiém, tuy nhién thoi diém
dat tai lugng vi rit cao nhit mudn hon, vao khoang 14-16 sau gay nhiém, véi gia
tri Ct dao dong tir 21,3 dén 25,3. Nhu vay, c6 thé ndi rang, lidu giy nhiém vi rt
cao hon din dén sy nhan 1én nhanh va manh hon cta vi rat trong mau bo thi
nghi¢m.

Két qua nghién ctru ndy twong dong véi cac nghién ciru trude diy cua
Shumilova va cs (2024) va Kutumbetov va cs (2025). Cu thé, khi lugng vi rit dua

92



vao gay nhiém khéc nhau thoi gian xuat hién vi rat trong mau dong vat thi nghiém
cling khéc nhau. Shumilova va cs (2024) di gay nhiém dong vat thi nghiém véi liéu
5log TCID50 vi r(t xuét hién trong mau tir ngay thar 10-20 sau gay nhiém voi Ct trong

khoang 22,7-34,6. Kutumbetov va cs (2025) giy nhiém dong vat thi nghiém véi
lidu 4x103TCID50 vi rt xuat hién trong mau ngay thr 7-21 sau gay nhiém véi Ct
trong khoang 20,2-29,5.

Bang 4.14. Két qua x4c dinh sy nhén 18n ciia vi rGt LSD trong miu mau

toan phan cia bo sau gay nhiém

] Lo Thi | Lidu vi rat Két qua real-time PCR (gia tri Ct)
TT|Ky higu| oo o, | 2" VD
Nghiém | gay nhiém |p1|p3| D5 | D7 |D10|D12| D14 D16| D18| D21| D28
1 | Bv01| P& | O |-|-|-|-|-|-|+1F|+|t!| 1
o |mvoz | Mme [ T -T-1-1-1T-1-7] -
am
3 | Bv-03 o |-l-|-1-1-1-1-1]-]-1-1 -
4 | Bv-04 2x10% | - | - [37,7|326]254|203] + | + | ¥ | + | +
Lo gay 6 khéng
5 | Bv-05 | 20| 2x10 - | - | - [363|27.4]248|225|25831,335.1| e
6 | Bv-06 ox106 | - | - | - |36,8]30,3]253|21,8|26,332,7|359 f(‘)ogf
7 | Bv-07 2x1085 | - | - | - |35,9]282|243|20,7|23,9|27,830,6| 387
Lo gay Py
8 | Bv-08 | x| 2x10 S| - | 37 |324|274]203] ¥ | ¢ | v | ¥ | +
65 khéng
9 | Bv-09 2x10 - | - | - [353|293|23,7|213|243|286| 32 | e
10 | B-10 | | gqay | 2107 | - | - |354|204]275|235|195255)27,8)291| 356
11 | Bv-11 |nhidm 03| 2x107 | - | - |36,3|31,2|26,3|22,4|20,2| 26,8/ 28,531,2| 36,3
12 | Bv-12 ox10” | - |38(332|283[22,3[181 + | + | + | +| ¥
GhichG:  Ddu (-) biéu thi khdng c6 gi tri Ct

Dau (1) biéu thi ¢ thé da dwoc mé kham

Nghién ctru sy xuét hién vi rdt trong chét tiét cuia dong vat thi nghiém duoc
trinh bay tai bang 4.15. Két qua bang 4.15 cho thdy sau 5 ngay gy nhiém d3 bat dau
c6 sy xuét hién vi rt trong dich ngody miii, miéng cua bo & 16 3, 16 2 1an luot véi
lidu gay nhidm 2x107 TCID50/mL va 2x10%° TCID50/mL . G 16 1 sir c6 mit cia Vi
rdt bat dau ghi nhan tir ngay tht 7 sau gay nhiém. Sy bai thai vi rat qua dich tiét caa
bd mac bénh lién tuc cac ngay sau d6 va ngirng bai thai som nhét tai 21 sau gay
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nhiém. Trong khi d6, bo d6i chimg cho két qua &m tinh va hoan toan khoe manh. Tai
14 ngay sau gay nhiém, c4c ca thé bo BV-01, BV-04, BV-08, BV-12 lan luot thudc
16 di chimg, 16 1, 16 2 va 16 3 duoc md kham kiém tra bénh tich va xac dinh noi khu

tra cua vi rat.

Bang 4.15. Két qua xac dinh sw 6 mit ciia vi rit LSD trong miu dich hau

hong, miii ciia bo sau gay nhiem

7| Ky | LoThi | Liduvirat Két qua real-time PCR (gi4 trj Ct)

hi¢u | Nghiém | gay nhiém |p1|p3| D5 | D7 |D10|D12|D14|D16|D18| D21| D28
1| Bv-01| pa 0 o e I I T AR B O B B S
2 | Bv-02 |chingam 0 o e e I I N N T I I
3 | Bv-03 0 o I I N TN I I I N I
4 |Bv-04| |ggay | 2X10° | -|-| - |354[344/205| F |t | | F| %
5 | Bv-05 |nhiém 01|  2x10° | - | -| - | 37 |353|31,2|32,3(336/368| - | -
6 | Bv-06 2x10% | - | - | - |365/|34,2|305/31,8/33,3/36,4| - | -
7 |BV-07| |ggay | 210°° | - | -| - |362/332)286|271323|358 - | -
8 | Bv-08 [nhiem 02| 2x10%° | - | - [38,3(354(31,4(272| + | + | ¥+ | T | ¥
9 | Bv-09 2x10%% | - | - | - |354|323|27,9(26,731,2|32,3|37,4 -
10 | Bv-10| | 5qay | 2¥107 | - | - |37.0)347|312]27,0)265/282(313)344| -
11 | Bv-11 |nhiém 03|  2x107 | - | - |38,0|35,6/32,4|27,1|25,3|27,8|30,6|33,0( 39,3
12 | Bv-12 2x10" | - | - |36,8/33,8/29,3|254| | t | t | t | t

Ghi chli: Ddu (-) biéu thi kndng c6 gia tri Ct; Ddu () biéu thi Ca thé da dwoc mé kham

Két qua nghién ctru ndy ciing trong dong véi mot sd nghién ciru khac (Adamu

va cs, 2024; Shumilova va cs, 2024; Kutumbetov va cs, 2025). Theo két qua nghién

ctru ctia Woff va ¢s (2020, 2021) cho thay trong dich tiét ciia bo, ghi nhan su ¢4 mat

ctia Vi rit &5— 11 ngay sau gay nhiém va phat hién DNA cia vi rit qua dich miii va

miéng dén 28 ngay sau gay nhidém véi liéu gay nhidém 3.8x107 TCID50/mL va ¢ 21
ngay sau gay nhiém véi liéu 3.3x10° TCID50/mL (Wolff va cs, 2020; Wolff va cs,
2021). Adamu va cs (2024) da chi ra rang vi rit LSD xuét hién sém nhat trong dich

tiét (két mac, miii, hong) ngay tht 6 sau gay nhiém va kéo dai dén ngay thir 14 van
dwong tinh véi liéu gay nhidm 103*TCID50. Shumilova va cs (2024) tim thdy DNA
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ctia Vi rit LSD vao ngay thir 10 va kéo dai d¢én ngay thir 20 sau gay nhiém véi gia tri
Ct 28,5-35,4.

Theo co ché sinh bénh, sau khi gdy nhiém vi rit LSD s& nhan 1én va duoc
bai thai ra ngoai moi truong thong qua duong miéng va miii cung véi su nhan Ién
trong méu tir 7 dén 19 ngay sau gy nhiém. Day 1a ngudn vi rat lam lay lan truc
tiép va gian tiép khi dong vat nudi tiép xtc véi cac dich va chét tiét tir bo bénh
(Magori-Cohen va cs, 2012; Haegeman va cs, 2023). Vi rit ciing c6 thé 1y lan qua
viée tiép xtc voi khi dung hodc giot ban. Hon nita, nude bot hodc dich miii tir gia
stic bi nhiém bénh c6 thé 1am 6 nhiém mang an hodc mang udng, do d6 gian tiép
tao diéu kién cho su 13y truyén vi rit LSD (Lee va cs, 2024). Dich nudc bot va giot
ban 13 mot trong nhitng ngudn 1ay nhiém vi rat LSD chinh sau cic vec-to khac
(Haider va cs, 2024). Cac vat dung, trang thiét bi dinh nudc bot ctia bo bénh s&
mang Vi rat va lay truyén gian tiép boi nhan vién cham soc bo khi di tir chudng nay
qua chudng khéc, hodc phuong tién van chuyén tai vi r(t tir trai ndy qua trai khac;
noi ndy qua noi khac.

Mo kham (tai thoi diém 14 va 28 ngay sau gay nhiém), C4&C mau bénh pham
duogc thu thap bao gdm: Khi quan, phdi, than, gan, lach, rudt, ndt san, hach amidan,
hach trude ham, hach rudt, hach ben nong dugc dinh sy ¢6 mat ctua vi rat LSD
bang phuong phap real-time PCR. Két qua duoc trinh bay & bang 4.16-4.17.

Su khu tra cua vi rat LSD trong gan, than, lach va rudt ¢ bo mic bénh sau
14 ngay gy nhiém 1a khong dang ké. Bo dugc gy nhiém vi rat & lidu gay nhiém
2x107 TCID50/mL cho két qua duong tinh véi gia tri Ct dao dong tir 27,1 — 32,4.
Trong khi d6 & cac co quan khac nhu khi quan, phdi, hach Amidan, hach trudc ham,
hach ruét, hach ben néng cho két qua dwong tinh cao hon (Ct 18,3-27,6). Do vay
trong cong tac chan doan s& khong wu tién viée thu thap mau & cac co quan phil

tang (gan, than, lach, ruot) dé phuc vu chan doan (Kononov va cs, 2019b).
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Bing 4.16. X4c dinh sw ¢ mét ciia vi rat LSD trong miu phii tang ctia bo sau 14 ngay gay nhiém

Két qua real-time PCR (gi4 tri Ct)

Ky L0 thi Liéu vi rit gay . Hach Hach
T N - ' ] £ ac ac
higu nghiém nhiém KNi | préi | Than | Gan | Lach | Rupt | ot | Hach o e | Hach 1o
quan : *" | san | Amidan h2 rugt N
am nong
1 | Bv-01 | D6biching &m 0 - - - - - - - - - - -
2 | Bv-04a| O ga%fhlem 2x108 227 | 235 | 335 | 315 | 313 | 364 | 21 | 215 | 242 | 255 | 27.6
3 | Bv-og| -9 ga%;hlem %1065 214 | 219 | 326 | 303 | 295 | 347 | 201 | 209 | 225 | 237 | 253
4 | Bv12| O gags?hlem 2%107 194 | 200 | 313 | 283 | 271 | 324 | 156 | 183 | 197 | 206 | 214

96




Bing 4.17. X4c dinh sw ¢ mét ciia vi rat LSD trong miu phii tang ctia bo sau 28 ngay gay nhiém

Két qua real-time PCR (gi4 tri Ct)

T | K hicu L6 thi Liéu vi rut
y e nghiém gay nhiém Khi ) Nét Hach Hach Hach Hach
. | Phoi | Than | Gan | Lach | Rudt Y " truéc * ben
quan : san | Amidan ham | Truét nong
1 | Bv-02 , 0 - - - - - - - - - - -
Doi chirng @m
2 | Bv-03 0 - - - - - - - - - - -
3 | Bv-05 N 2x10° 37,2 | 385 - - - - 36,4 - - - -
L0 gay nhiém 01
4 | Bv-06 2x106 37,7 - - - - - 35,8 - - - -
5 | Bv-07 N 2x10%° | 355 | 36,5 - - - - 33,5 - - 37,8 | 383
L6 gay nhiem 02
6 | Bv-09 2x10%° | 36,9 - - - - - 34,3 38,0 - - -
7 | Bv-10 N 2x10’ 343 | 357 - - - 375 | 31,8 36,5 37,1 | 338 | 358
L6 gay nhiém 03
8 | Bv-11 2x10’ 335 | 346 - - - 36,4 | 32,3 34,1 355 | 344 | 364
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Sau 28 ngay gdy nhiém, tai lugng vi rit & cac co quan phi tang gan nhu
khong c6 & tat ca cac 16 thi nghiém (Ct >30). Nghién ctru ciia Wolff va cs (2022a)
cling chi ra rang c4c gié tri Ct thap khoang 34-36 & c4c hach bach huyét b va trung
that, mau phoi va gid tri Ct dat khoang 30-33 d6i véi gan, lach, va gia tri Ct tir 18-
30 sau gdy nhiém vi rat voi liéu 10°TCIDso/ml tai 19-28 ngay sau gdy nhiém.
Nguoc lai, tai lugng vi rit cao da dugce phat hién trong céac mau gém céc ndt san
va ving da dang lanh lai c0 gié tri Ct nam trong khoang 13-16 tai ngay thir 12-14
sau khi gay nhiém (Lu va cs, 2020; Mulatu va Feyisa, 2018; WOAH, 2021b; Wolff
va cs, 2020b).

4.3.10. Pdnh gia tinh sinh mién dich ciia chiing vi rat LSD phan Idp tai thuc dia
bang phwong phdp trung hoa vi rit

Chung vi rat NA06 tiép tuc duoc lua chon dé nghién ctru tinh sinh mién
dich. B¢ thyc hién nghién ctru nay chiing toi da phdi hop véi Cong ty Co6 phan
Thudc Thi y TW 1 (VETVACO). Déi tuong thi nghiém gdm 15 con bé 6 thang
tu6i duoc chia thanh 5 16, mdi 16 3 con, gdy nhiém vi rit LSD bat hoat & cac liéu
khac nhau: Lo 1: Lo d6i chimg am ; Lo 2 : 2x10°>° TCID50/mL; Lo 3: 2x10°
TCID50/mL; L6 4: 2x10%5 TCID50/mL va L6 5: vac xin thuong mai (Bang 4.18)
(chung vi rat NA06 dugc bt hoat bang BEI)

Céc bé thi nghiém dugc tiém bap va dugc theo ddi hang ngay dé ghi nhan
cac biéu hién 1am sang. Méau duoc 1y dinh ky 7 ngay/lan dé thu huyét thanh va
danh gia hiéu gia khang thé khang vi rat LSD bang phuong phap VNT.

Két qua phan tich hiéu gid khang thé khang vi rit LSD qua céc lan 1ay mau
dugc trinh bay trong bang 4.19 va Hinh 4.31. Két qua chi ra rang, L6 1 nhom di
chtng &m (B-01, B-02, B-03), hiéu gia khang thé duy tri & mic O tai tat ca cac thoi
diém (D1 dén D49), ching to khdng c6 khang thé khang vi rat LSD. O 16 2 nhém
bo dugce tiém vi rat véi lidu gay nhiém 2x10>5TCID50/ml (B-04, B-05, B-06) bat
dau xuit hién khang thé tir ngdy tht 7 (D7) vé6i hiéu gia thap 1/4 -1/8. Hiéu gia
khang thé ting dan theo thoi gian va dat cao nhat & muc 1/128—1/256 vao ngay thir
42 - 49 (D42-D49). L6 3 nhom tiém vi rGt bat hoat voi lidu gdy nhiém 2x10°
TCID50/ml (B-07, B-08, B-09) c6 khang thé xuat hién sém hon, tir D7 véi hiéu
gia 1/8, va dat
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mirc cao nhat 1/256 vao D42-D49, thé hién dap tmg mién dich manh hon so véi

nhém tiém vi rt bat hoat liéu 2x105° TCID50/ml. Nhom tiém vi rat bat hoat véi
lidu gay nhiém 2x108° TCID50/ml (B-10, B-11, B-12) c6 hiéu gia khang thé cao
nhét va xuét hién sém nhat, dat 1/64 tir D14 va tang nhanh dat muc 1/256-1/512 ¢

D42-D49, ching to kha ning sinh mién dich téi wu. Nhom tiém véc xin thuong mai
(B-13, B-14, B-15) ciing cho thay hiéu qua cao, voi khang thé xuat hién tir D7 (1/8-
1/16) va dat mirc cao nhat 1/256—1/512 vao D42-D49, twong duong véi nhom tiém

vi rat bat hoat & liéu gay nhiém 2x10%° TCID

Bing 4.18. Bang két qua VNT danh gia kha niing san sinh khang thé ciia bo

sau tiém vi rut LSD bat hoat

L6 thi Liéu vi rat gay Két qua (VNT)
TT| M3 hid

nghiém WHEM 1p1|D7|D14| D21 | D28 | D35 |D42| DAY
1| B-01 0 olojojo]jo|o|O]|oO
2 | B0z | 0P 0 ololololololo]o

ching am
3| B-03 0 olojojo]jo|o|O]|oO
4 | B-04 2x1055 0|8/ 16|32 | 64 |128]256|256
5|B05| Lo62 2x1055 0|4]16|32]| 32| 64 128|128
6 | B-06 2x1055 0[8| 16|16 | 32 | 64 | 128|128
7 | B-07 2x108 0|8/ 32|64 |128|128]256|256
8| B08| LO3 2x108 2 16| 32 | 64 | 64 | 128|128 256
9 | B-09 2x108 0[8|16|32|32]| 6464|128
10| B-10 2x1085 0 |16| 64 | 128|256 | 256 | 256 | 256
11| B-11 | Ld4 2x1085 4116| 64 | 64 | 128|128 | 256|512
12| B-12 2x1085 2 |16] 32 | 64 | 128256 | 512|512
13| B-13 | |55 2 |16] 32 | 64 | 128|128 | 256 | 256

. Theo nha san
14| B-14 | Véc xin , _ | 4]16| 64 | 128256 256 | 512|512

_| xuat huong dan

15| B-15 |thuong mai 0[16| 64 | 64 | 128256 | 256 | 512

Ghi chli: D (ngay); Chi s6 VNT =32 duoc coi 1a dirong tinh va c6 khd ndng bdo hé
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Hinh 4.29. Minh hoa phan tng trung hoa ciia mdt s6 mau huyét thanh bo thi

nghiém sau tiém vi riut LSD bat hoat véi d6 phéng dai 10X

4.3.11. Biéu hién ciia c&c cytokine mién dich trén té bao dong MDBK sau khi
gdy nhiém vi rit gdy bénh VDNC chiing thue dia

Tién hanh gay nhiém 0.01 MOI vi rit gay bénh VDNC (LS16 va NA0G) trén
té bao MDBK va dénh gia dap tng cua cac cytokine khang viém bang phwong
phap gqRT-PCR. Cac mirc dap rng khac nhau cua cac cytokine IFNy, TNFa, IL-
10, IL-1a, TGFBI va IL-6 dugc quan sat thdy trong hai giai doan bao gom: Giai
doan dau tir 1 dén 24 gio va giai doan sau tir 24 dén 120 gio sau khi gay nhiém. Su
thay d6i vé ndng do cac cytokine sau khi gy nhiém vi rat gdy bénh VDNC duoc
thé hién trong Hinh 4.30. Trong giai doan dau, ndng d6 cua cac cytokine duoc
kiém tra d3 ting dang ké vao luc 6 gior (p<0,05) va trong giai doan sau, ndng do
cao nhat cua cac cytokine dugc ghi nhan trong khoang tir 72 dén 96 gid sau gay
nhiém khi so sanh véi ddi chiing, ngoai trir cytokine IL1o.

Déng cht ¥ 13 ¢ su gia ting dang ké ndng d6 IENy tir 1 dén 6 gio sau giy
nhiém (tr 5,2 d&én 11,5 1an) trong t¢ MDBK bi nhiém vi rat LSD (p <0,05) (Hinh
4.30). Sau 6 gio gdy nhiém, ndng d6 ciia IFNy giam vé mirc binh thuong sau 12,
24 va 48 gio sau gay nhiém (p > 0,05). Su san xuét cac cytokine nay ting 1én sau

72 gior sau gdy nhidm vi rat. Mtec san xudt IFNy t6i da dugc quan sat thiy vao 96
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gid sau gay nhiém, thay dbi xap xi 110,5 lan khi so sanh véi dbi chimg am d6i véi
té bao gy nhiém véi chung vi rat LS16 va khoang 105 1an dbi voi té bao giy
nhiém véi chung vi rat NA06 (p < 0,001).

0, A IFN=y

mRNA fold change
mRNA fold change

Control 1h 12h 24h 48h 72h 96h 120n Control Th 12h 24h 48h 72h 96h 120h

mRNA fold change
mRNA fold change

Control 1h 12h 24h 48h 72h 96h 1200 Control 1h 12h 24h 48h 72h 96h 120h

mRNA fold change

Thoi gian giy nhiém Thoi gian giy nhiém
I Ching Ls16 [ Ching NAO6
Hinh 4.30. Sw diéu chinh dap vimg Cytokine trén té bao MDBK sau gay
nhiém vi rit LSD (LS16: chiing ddi chirng dwong)

Nong d ciia TNFa mRNA duoc danh gia nhu trong Hinh 4.30B. Trong
giai doan déu, su gia ting dang ké cytokine ndy dwoc quan sat sém nhét 1 gio sau
gy nhiém va dat dinh dau tién sau 24 gio gdy nhiém véi mirc thay doi 1an luot 12

5,95 va 14,65 lan. Mtc dinh thtr hai ciia cytokine ndy duoc quan sat thay tai thoi

diém 72 gio sau gay nhidm, v6i muc thay doi xap xi 128,28 lan (p < 0,001) va
giam xudng & mic binh thudng sau 120 gid gdy nhiém ddi véi té bao giy nhiém

v6i chung vi rat LS16 va thay d6i khoang 131,2 1an sau 72 gid (p < 0.001), sau d6
trd lai binh thudng sau 120h gay nhiém d6i véi chung vi rat NA06 (Hinh 4.30B).
Trén té bao MDBK, khi gy nhiém véi ching vi rat LS16 luong cytokine

IL-10 duoc sinh ra ciing thay doi sau khi nhiém vi rat gy bénh VDNC. Luong
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cytokine ndy cao nhét trong giai doan dau tién dugc quan sat thiy sau 12 gio gay
nhiém véi mirc thay doi gap 11.46 1an (p < 0,001), sau d6 giam dang ké sau 24 gio
gay nhiém (Hinh 4.29C) (p <0,05). Trong giai doan tht hai, mirc san sinh IL-10
mRNA ting dang ké tai thoi diém 72 gio sau gdy nhiém va dat ndng d6 cao nhat
vao lac 96h sau gdy nhiém véi mire thay doi gip 100 lan (Hinh 4.30). Tuong tu
nhu vay, biéu hién cta IL-10 trén t& bao MDBK sau khi gy nhiém véi vi rat LSD
chung NAOG ciing bién thién twong tu nhu gay nhiém chung vi rit LS16, dat dinh
cao nhat trong giai doan 1 sau 12 gid gay nhiém va sau 96 gio giy nhiém cua giai
doan 2 (Hinh 4.30)

Déi voi IL-6 mRNA, ching vi rat LS16 kich thich ndng d6 cua cytokine
nay ting 1én dang ké trong té bao MDBK sau 12 gid gay nhiém (thay do6i 8.9 1an)
(p <0,001), sau d6 giam cho dén 24 gio sau gdy nhiém (thay doi 5,03 lan). Trong
giai doan tht hai, mirc do biéu hién cta IL-6 mMRNA dugc diéu chinh ting 1én sau
72 gid gay nhiém, dat mirc cao thir hai tai thoi diém 96 gio sau gay nhiém (thay
d6i 38,28 1an) va sau d6 giam vé muc binh thuong sau 120 gid gay nhiém khi so
sanh vai doi chtng, va chung vi rit NA06 ciing kich thich biéu hién cua IL-6 tang
manh trong giai doan 1 sau 12h gay nhiém dat 7,02 lan (p < 0,001) va sau 96h gay
nhiém trong giai doan 2, ting gap 34,86 lan (p < 0,001) (Hinh 4.30D).

Mirc do biéu hién cua IL-1o mRNA ciing dugc danh gia trong thi nghiém
in vitro. B4i véi chang vi rat LS16, trong tw nhu IL6 & pha dau tién, su biéu hién
ctia IL-la. mRNA duoc diéu chinh ting dang ké sau 12 gio gdy nhiém (thay do6i
17,7 1an) (P < 0,001) va sau d6 giam dang ké sau 24 gior gy nhiém (thay dbi 1a 6,8
lan so v&i thoi diém 12 gio sau gay nhiém). Trong giai doan thir hai, ndng do cua
IL-6 mRNA ting dang ké voi mire thay doi gip 45,05 lan tai thoi diém 48h sau
gay nhiém va giam dan xudng sau 120 gid gay nhiém véi mic thay dbi 1an luot la
11,34; 6,98 va 4,86 1an sau 72, 96 va 120 gid sau gay nhiém va dbi v6i ching vi
rit NAO6 thi mirc do bién thién IL-6 ciing twong tu (Hinh 4.30E).

M san xuét cytokine TGFR1 mRNA tir cac té bao MDBK sau khi nhiém
chung vi rat gdy bénh VDNC thyc dia ciing di ting 1én dang ké sau 3 gio giy

nhiém va dat dinh dAu tién tai thoi diém 12 gio sau gay nhiém khi so sanh véi doi
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chung (thay doi 8,49 1an) (P < 0,01). Sau d6, ndng do cytokine nay giam xudng
trong giai doan tir 12 dén 24 gid sau gay nhiém (thay doi 5,29 1an) (Hinh 4.30F).
Trong giai doan tht hai, ndng do cia TGFR1 mRNA di tang Ién dang ké v6i mirc
tang lan luot 12 49,23 va 81,71 1an tai thoi diém 48 gio va 72 gid sau gay nhiém
nhung sau d6 lai giam manh xudng tai cac thoi diém 96 gio va 120 gid sau giy
nhiém khi so sanh véi ddi ching (p<0,05) (Hinh 4.30F).

Cac két qua nghién ctru trén ciing cho thay c6 sy tuong dong cao vé muc do
biéu hién céc cytokine gay ra do ching vi rat LSD LSDV/Vietnam/Langson/LS16
phan 1ap tai tinh Lang Son 2020 va ching vi rut LSDV/Vietnam/Nghean/NA06
phan 1ap tai tinh Nghé An ndm 2021 (Hinh 4.30).

4.3.12. Biéu hién ciia cac cytokine mién dich trén déng vt sau khi gay nhiém
vi rut LSD chiing thuc dia

Chung t6i da danh gia su hién dién cua cytokine khang viém trong mau bo
nhiém vi rat gdy bénh VDNC ching LS16 va NA06 ¢ liéu gay nhiém 2x108°
TCID50/mL. Mau cua bo thi nghiém dugc thu thap vao ngay tha 0, 7, 14, 21 va 28
sau gay nhiém dé phan tich ndng do cua cac cytokine. Cac dap tng san sinh IFNy,
TNFaq, IL-10, IL-1a, TGFR1 va IL-6 mRNA trong cac mau méu duoc thé hién trong
Hinh 4.31.

Két qua cho thiy su thay d6i vé muc do dap Gng cytokine trong mau cua
gia sic bi nhiém ching thuc dja nay ¢ Viét Nam. Tat ca c4c loai cytokine déu xuat
hién v6i mirc dang ké tai thoi diém 7 ngay sau gdy nhiém trong thi nghiém nay.
Nong do cuia cac cytokine TNFa, 1L-10 va IL-1a. mRNA trong méau cua gia sdc bi
nhiém chiing thyc dia ndy ting lén sau 7 ngay gay nhiém va sau dé giam xudng tai
thoi diém 14 ngay sau gay nhiém (Hinh 4.31B, D va F). Muc d6 dap tng san sinh
TNFa, IL-1a va IL-10 trong mau gia sdc lién tuc dugc tang 1én dén ngay tha 28 sau
gay nhiém (Hinh 4.31). Ngoai ra, mirc do san sinh IL-10 cao nhit duoc quan st thay
tai thoi diém 7 ngay sau gay nhiém va mirc 6 dap img TNFa va IL-10 cao nhét duoc

ghi nhan tai thoi diém 28 ngay sau gay nhiém (p < 0,05).
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Hinh 4.31. Muc d§ dap &ng caa cadc Cytokine trong mau cia bo sau gay
nhiém vi rat gdy bénh VDNC chiing thuc dia

Su san sinh IFNy va IL-6 mMRNA da dugc ghi nhan ting 1én trong cac mau
mau cta gia suc sau khi gdy nhiém bang vi rat gy bénh VDNC thuc dia duoc sir
dung trong thi nghiém va&i muc san xuat hai loai cytokine nay cao nhat dugc quan
sat thiy tai thoi diém 14 ngdy sau giy nhiém, thay ddi 1an luot khoang 16 1an ddi
v6i IFNy va 10 lan d6i voi IL-6 mRNA (P < 0,05). Tiép theo 1a mirc do dap ung
IFNy va IL-6 mRNA giam nhe sau 28 ngay gay nhiém véi mirc thay doi twong Gmg
khoang 9 va 3 1an khi so sanh véi d6i chung (Hinh 4.31A va 4.31C). Pang cha
13, ndng d6 TGFB1 mRNA trong méu toan phan cia gia suc bi nhiém chung thuc

dia ndy tang I&n ngay tai thoi diém 7 ngdy sau gay nhiém (thay ddi khoang 2,5 lan)
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va duy tri & mic dap Gng nay cho dén 14 ngay sau gy nhiém. Tuy nhién, mirc
giam dang ké da duoc quan sat thiy tai cac thoi diém 21 va 28 ngay sau gay nhiém
khi so sanh v6i dbi ching nhu duoc thé hién trong Hinh 4.31E. Ngoai ra, su bién
dong mirc d6 biéu hién cac cytokine sau khi bo gay nhiém véi hai chung vi rut
LS16 phan 14p tai tinh Lang Son 2020 va NAO06 phan 1ap tai tinh Nghé An nam
2021 1a khéng khac nhau (p> 0,05).

Két qua trong nghién ctru ndy twong dong véi nghién ctru ciia Fay va cs
(2022). Trong qué trinh sinh bénh thoi diém 5-7 ngay sau gay nhiém mot quan thé
c4c té bao trong do o ca té bao lympho T CD4+ va CD8+ déu san xuét IFN-y dinh
diém ngay thtr 15 va ngay 21 sau gay nhiém véi vi rat LSD. Tuy nhién d6i vi TNFo,
va IL4 nghién ctru ciia Nongbua va cs (2024) thi TNF-a va IL4 & bo mac bénh thap
hon 50 véi bd khéng mac bénh. Piéu ndy c6 thé giai thich Ia thi nghiém ctiia Nongbua
Vva ¢s (2024) thuc hién trén mot nhém cac con bo ¢6 do tudi khac nhau tir 4 thang
tudi trd 1én nén phan ng mién dich & cac do tudi khac nhau va thoi gian iy mau
cling khac so véi nghién ciru nay. Ngoai ra, 1L-8 dugc phat hién c6 biéu hién ting
Ién, twong quan voi nhiém tring thi phat do vi khuan va su XAm nhap cia bach cau
trung tinh vao chd tén thuong trén da (Manjunathareddy va cs, 2024).

Mot sb nghién ctru da ching minh rang IFNy dong vai tro quan trong trong
viéc bao vé va trc ché murc d6 bénh |y ngay cang gia ting trong qué trinh dong vat
bi nhi®ém mam bénh (Makris va cs, 2017). Su diéu hoa ting ciia IFNy mRNA c¢6
kha nang diéu chinh ting kha ning mién dich ty nhién va phan tng dich thé. Pay
1a mot dic diém quan trong trong dap ung cytokine ThO, diéu chinh mirc d6 san
sinh cytokine Thl va c6 lién quan dén su ting 1én vé muc d6 bénh 1y & vat chu
(Mattila va cs, 2011; Bowen va Olson, 2013; Kim va cs, 2013; Song va cs, 2022b).
IFNy 12 mét phan thiét yéu trong viéc kich hoat mién dich hodc truyén tin hiéu dé
diéu hoa dap tmg mién dich t nhién & dong vat. C4c tin hiéu din dudng nhu JAK-
STAT, tin hi¢u interferon loai I va tin hiéu MAPK hoac NF-kf (Song va cs, 2022b).
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Két qua nghién ctru nay da chimg minh rang nong d6 cta cytokine IFNy
mRNA trong t& bao MDBK ting 1én dang ké sau khi gay nhiém vi rat gdy bénh
VDNC tir 1 dén 6 gio va sau d6 tiép tuc ting 1én cho dén 72 sau giy nhiém. Khi

so sanh v&i nhém ddi ching ciing cho thay nong do ctia hai cytokine nay trong
mAu ctia gia stc bi nhiém vi rdt ting cao rd rang so véi nhém dbi chimg (p < 0.05).
Nhitng két qua nay chi ra rang su ting tiét IFNy mRNA trong ca té bao MDBK va
trén dong vat dong mat vai trd quan trong dé kich thich mién dich tw nhién va mién
dich dich thé caa vat cha sau khi nhiém vi rit gdy bénh VDNC. Vi nhitng két qua
nay, nghién ctru cua chung toi s€ tiép tuc tim hiéu co ché kich hoat mién dich tu
nhién dap tmg voi vi rat gy bénh VDNC trén dong té bao MDBK trong twong lai.
TNFa 1a mot cytokine gay viém duoc san xudt boi cac té bao mién dich nhu

dai thuc bao, bach cau don nhan va té bao lympho T. Pay la thanh phan quan trong
ctia phan tng viém dbi v6i mot sé mam bénh khéc nhau, bao gdbm vi rut, vi khuan
va ky sinh trung (Bean va cs, 2016; Olivera va cs, 2022; Yu va cs, 2021). Cytokine
nay ciing dong vai tro rat quan trong trong kha ning chdng lai su nhiém bénh ca
trén té bao va trén dong vat (Smirnov va cs, 2016; Arrigucci va cs, 2018; Cubillos-
Angulo va cs, 2019; Roos va cs, 2019; Venetsanopoulou va cs, 2022). Co ché cta
TNFo ¢ dong vat dugc chimg minh ré rang ¢ chd n6 anh huong dén viéc san sinh
apoptosis, kich hoat giita cac té bao v&i nhau, kich thich san xuit mot sb cytokine
gy viém khac va dan truyén cac té bao viém dén vi tri bi xdm nhiém mam bénh
(Bean va cs, 2016; Olivera va cs, 2022). TNFo hoat dong va lién két véi mot s6
cytokine ThO, Thl, Th2 hoac Th17, trong d6 cac loai interferon dong vai tro quan
trong, dé tao ra cac dap tmg mién dich qua trung gian té bao véi mam bénh (Mattila
va cs, 2011; Kim va cs, 2013; Arrigucci va cs, 2018). Mot sé nghién ctru da ching
minh rang vai trd ciia TNFo hoat dong va lién két véi cac cytokine khac dé diéu
hoa dap tng mién dich qua trung gian té bao ddi vai cac tac nhan gay bénh truyén
nhiém nhu vi khuan lao bo (Bovine mycobacterium), bénh Viém thap khép &
ngudi (Rheumatoid arthritis), bénh Cum gia cam (Avian influenza) (Smirnov va

cs, 2016; Arrigucci va cs, 2018; Cubillos-Angulo va cs, 2019; Roos va cs, 2019;
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Venetsanopoulou va cs, 2022). Su gia ting TNFa mRNA trong dong té bao MDBK
va gia suc bi nhiém vi rat gdy bénh VDNC trong nghién ctru nay cho thiy vai tro
ciia TNFo trong viée kiém soat va tac dong dén cac cytokine khéc trong viée tao
ra d4p tng mién dich qua trung gian té bao ddi véi vi rit giy bénh VDNC. Hon
nita, mirc d6 biéu hién TNFa va IFNy mRNA trong dong té bao MDBK va gia stc
bi nhiém vi rit gy bénh VDNC c6 mbi twong quan cao va cd y kién cho rang viéc
kich hoat va lién két gitta IFNy va TNFa trong té bao MDBK va trén bo c6 thé
duogc tao ra mot mire d6 dap img mién dich qua trung gian té bao va mién dich dich
thé ciia vat chu dé dap ung véi vi rat gy bénh VDNC.

IL-6, cung v&i IFNy, IL-1, va TNFa, dugc coi 1a mot trong cac cytokine
quan trong nhét trong qua trinh nhiém bénh. IL-6 13 mot cytokine da chirc ning,
dong vai tro trung tam trong viéc bao vé vat cha do c6 nhiéu hoat dong mién dich
va tao méu ciing nhu kha ning manh mé dé tao ra cdc phan tmg mién dich & giai
doan cap tinh (Tadokoro va cs, 2014). Sau khi nham muc tiéu vao thu thé dic thu,
IL-6 duoc lién két va kich hoat duong truyén tin hiéu JAK/STAT, tir d6 diéu chinh
cac phan ung mién dich tu nhién va mién dich qua trung gian té bao dap ung véi
su xam nhiém mam bénh (Tadokoro va cs, 2014). Céac nghién ctru da chi ra ring
IL-6 c6 thé tao ra mirc do dap ing mién dich qua trung gian té bao va qua trinh gay
viém. Nong d6 IL-6 tang cao c6 lién quan dén tinh trang viém nghiém trong, dong
thoi tuong quan vdi ty 1€ tir vong cao (Che Noh va cs, 2022; Yang va cs, 2022b).
Su ting |én nong do cia IL-6 trong qué trinh nhidm vi rit la dau hiéu quan trong
cho biét mirc d6 ctia cac bénh truyén nhiém quan trong do nhiém vi rat gy ra nhu
vi rat Viém gan B, bénh nhan viém gan B man tinh, HIN1 va SARS-CoV-2 (Essa
va cs, 2021; Che Noh va cs, 2022; Ding va cs, 2022b; Yang va cs, 2022b). Két qua
nghién ciru cho thiy rang viéc diéu hoa san xuét 1L-6 trong qué trinh dap tng mién
dich véi viéc nhidm vi rit LSD trén té bao va trén dong vat la khi lugng gy bénh
VDNC ting 1én. Mirc d6 IL-6 ting 1én c6 thé lién quan dén viéc kich hoat té bao

viém va thudng la trong cac trudng hop voi tién luong xau.
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IL-10 ciing 14 mot trong nhitng cytokine quan trong dugc san xuat boi nhiéu
té bao cb tac dong mién dich va chung co tac dung chinh la diéu chinh hoat dong
mién dich & da (Choudhary va cs, 2018; Kara va cs, 2018). Hon nira, IL-10 12 mot
cytokine da chirc ning, da hudng co tac dung diéu hoa mién dich va chdng viém.
IL-10 &c ché qua trinh dép tng cytokine Thl, Khang nguyén MHC 16p II va cic
phan tir dong kich thich (CSM) trén dai thuc bao (Harper va cs, 2021; Wang va cs,
2022). IL-10 tang cudng kha nang song st cuia té bao, ting sinh té bao va ting kha
nang sinh khang thé trong t& bao B (Mahung va cs, 2022; Wang va cs, 2022). IL-10
c6 thé trc ché hoat dong truyén tin hiéu NF-xB va tham gia vao qua trinh diéu hoa
duodng truyén tin hiéu JAK-STAT, dong thoi dong vai trd quan trong trong viéc kiém
soat kha nang mién dich cua vi rit thdng qua nhan biét som va diéu hoa kha niang
mién dich tu nhién & vat chi (Harper va cs, 2021; Chou va cs, 2022; Mahung va cs,
2022). Két qua nghién ciru ndy cho thdy muc do hién dién cao cia IL-10 mMRNA &
giai doan dau sau khi nhiém vi rut gy bénh VDNC trong té bao MDBK va trong
m&u toan phan cta b, sau d6 mirc d6 hién dién ndy giam xudng trén ca té bao nhiém
bénh va trong mau cia dong vat. Bo cod thé 1a do trong giai doan dau cta nhiém
trung, Dap ing Thl ddi vé&i viée nhidm vi rat duoc kich hoat va IFNy 1a cytokine
chiém uu thé. Sy hién dién gia tang cuia cac cytokine chéng viém nay & giai doan
sau cd thé kiém soat su tiét ra cac cytokine tién viém va diéu chinh su can bing cta
c4c cytokine Th-1 va Th-2 trong qué trinh nhiém vi rit gay bénh VDNC trén té bao
MDBK va trén dong vat.

IL-10 dang déng vai trd quan trong va diéu chinh dap tng mién dich tu
nhién va mién dich qua trung gian té bao ddi vdi cac bénh truyén nhiém va cac
bénh viém man tinh (Ren va cs, 2022; Tahtinen va cs, 2022). IL-1a thac déy va
lién két sy san sinh cua céac cytokine Th17 va kich thich va lién két su tiét ra
cytokine IFN loai I bang cach kich hoat dudng dan tin hiéu JAK-STAT (Janus

kinase - Signal Transducers and Activators of Transcription), MAPK (Mitogen—

activated protein kinase) va ERK (Extracellular signal-regulated kinase %2)/AKT

(Protein Kinase B) tir d6 kiém soat va diéu chinh dap tmg mién dich ddi v6i mam
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bénh (Jiang va cs, 2021; Chung va cs, 2022; Li va cs, 2022; Schneider va cs, 2022;
Song va cs, 2022a; Tahtinen va cs, 2022). Trong nghién ctru ndy, mot luong 16n
IL-1o. mRNA trong té baio MDBK va trong mau toan phan cua dong vat da dugc
tiét ra dé dap tmg véi vi rit gy bénh VDNC. DPiéu nay da chimg minh vai tro cia
IL-1o trong viéc kiém soat dap tmg mién dich va trong viéc lién két voi cac
cytokine khac d6i v6i dap ung mién dich qua trung gian té bao khi nhiém vi rat
gdy bénh VDNC. Mtic d6 dap ung ctia IL-1a va IFNy mRNA trén té baio MDBK
va trén gia stic nhidm vi rat nay c6 méi twong quan véi nhau va lién quan dén mirc
d6 dap tmg mién dich qua trung gian té bao va dich thé ciia vat chu khi ¢ sy xam
nhiém cua vi rat gdy bénh VDNC.

TGFR1 (Transforming growth factor beta-1) 1a mét cytokine khang viém
phd bién nhat mic do mot sb nghién ctru chi ra rang cytokine nay lién quan dén
vai tro trong sy biét hoa cua té bao Th 17 14 té bao c¢6 kha ning gy viém cao tao
ra IL-17 (Wang va cs, 2021; Fix va cs, 2022; Hachana va Larrivee, 2022; Yang va
cs, 2022a). TGFB1 diéu chinh nhiéu qua trinh sinh hoc bao gém qué trinh viém,
sira chita md, hinh thanh khéi u, qua trinh phét trién va hé théng mién dich (Fix va
cs, 2022; Hachana va Larrivee, 2022). Nghién ctru gan day chi ra rang viéc ting
muirc d6 biéu hién cuia IFNy s& tc ché quéa trinh phosphoryl héa Smad3 & ha Iuu tin
hiéu TGFR (Transforming Growth Factor beta) va lam giam su dap trng ctia TGFR
(Wang va cs, 2021; Chen va cs, 2022; Ding va cs, 2022). Két qua nghién ctru cho
thiy biéu hién sém ctia TGFB1 trong mau toan phan clia gia stc bi nhiém vi rat
gay bénh VDNC va sau dé sé luong cytokine nay dugc diéu chinh giam xubng cho
dén ngay 28 sau gay nhiém. Piéu nay cho thiy vai trd cia TGFR1 trong viéc kiém
soat va diéu chinh hé thong mién dich dé dap ing vai vi rat gdy bénh VDNC ¢ gia
sic. MRNA TGFR1 c6 thé 1a gen quan trong trong viéc dap tng dbi voi vi rit nay

trén dong vat.
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4.4. Panh gia sy min cam ciia mot s6 thudc sat tring thong dung ddi véi vi
rit LSD theo khuyén céo ciia WOAH

Két qua danh gia kha ning trc ché sy nhan 18n cua vi rat LSD bai cc chat
st tring gom Sodium dodecyl sulfate 0,8%, lodine 3%, formalin 1%, chloroform
5%, ether 20%, phenol 2%, NaOH 3%, ammonium 0,5% va Virkon 2% trén té bao
MDBK cho thay mirc d¢ hiéu qua cta timg chat sat tring trong viéc tiéu diét hoan
toan hodc lam giam dang ké kha ning ton tai cia vi rat LSD trén moi truong té

bao. Két duogc trinh bay trong bang 4.19 va cac hinh 4.32a-4.32c, 4.34-4.35
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Hinh 4.32a. Két qua danh gi4a kha ning trc ché vi rit LSD ciia mét sé chat
sat tring biang phwong phap chuan dj vi rit

Két qua & Bang 4.19 va hinh 4.32a cho thay rang cac chat sat tring Iodine
3%, formaldehyde 1% va Sodium dodecyl sulfate 0,8% c6 hiéu luc cao trong viéc
tiéu diét vi rat LSD trén mdi truong té bao. Su suy giam nhanh hiéu gia vi rit sau
30 phat xir Iy va sau 60 phut xur Iy vi rat khong con dugc phat hién bang phuong
phap chuan d6 da chirmg minh kha nang trc ché manh mé ciia cac chat nay ddi véi
su nhan I&n cua vi rat trong giai doan dau (phan tich thong ké véi muc ¥ nghia p <
0,01). Piéu nay phu hop véi cac khuyén cao tir WOAH vé hiéu qua cta cac hoa

cht néu trén trong kiém soat dich bénh VDNC.
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Bang 4.19. Két qua chuin d9 vi rat LSD sau khi xir Iy bang mét s chat sat
tring theo khuyén cdo cia WOAH

Chit sét trung Thoi gian Gia t_?é:;g% /?T:rll_h cua
Déi chimg duong 30 phat 109
Sodium dodecyl sulfate 0.8% 30 phat 1026
lodine 3% 30 phut 1028
Formandehyde 1% 30 phat 10%5
Chloroform 5% 30 phat 1026
Ether 20% 30 phat 1016
Phenol 2% 30 phat 1025
NaOH 3% 30 phat 1026
Amonium 0.5% 30 phut 106
Virkon S 2% 30 phut 1025
Déi chimg am 30 phuat 0
Péi chimng duong 60 phut 1059
Sodium dodecyl sulfate 0.8% 60 phat 0
lodine 3% 60 phut 0
Formandehyde 1% 60 phat 0
Chloroform 5% 60 phut 0
Ether 20% 60 phat 0
Phenol 2% 60 phut 0
NaOH 3% 60 phat 0
Amonium 0.5% 60 phat 0
Virkon S 2% 60 phut 0
Déi chirng &m 60 phut 0
Déi chig duong 180 phat 1059
Sodium dodecyl sulfate 0.8% 180 phut 0
lodine 3% 180 phut 0
Formandehyde 1% 180 phut 0
Chloroform 5% 180 phut 0
Ether 20% 180 phut 0
Phenol 2% 180 phut 0
NaOH 3% 180 phat 0
Amonium 0.5% 180 phut 0
Virkon S 2% 180 phut 0
Dbi ching am 180 phat 0
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Theo két qua bang 4.19 va hinh 4.32b cac miu duoc xir Iy bang Chloroform
5%, Ether 20% va Phenol 2% ghi nhén sy suy giam dang ké nong do vi rat ngay
tir thoi diém 30 phut sau xt 1y, véi gia tri lan luot 1a 1026 TCID50/ml, 109
TCID50/ml va 102° TCID50/ml. Dic biét, sau 60 va 180 phut xir 1y, vi rit cling
khong con duoc phat hién trong tit ca cac mau, cho thay cac chat sat tring nay c6
kha ning tiéu diét hoan toan vi rat LSD. Phan tich thong ké cho thiy su khac biét
¢6 ¥ nghia vai do tin cay cao (p < 0,01) giita cdc nhom thi nghiém va nhoém doi

chung.
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Hinh 4.32b. Két qua danh gia kha ning tre ché vi rit LSD ciia mt so chat
sat trung bang phwong phap chuén dé vi rat

Két qua bang 4.19 va hinh 4.32c chat sét tring NaOH 3%, Amonium 0.5%
va Virkon 2% ciing cho thay kha tiéu diét vi rat LSD, nong d6 vi rat LSD giam
dan theo thoi gian xu ly 30 pht 12 1026 TCID50/mL dbi véi chat NaOH 3%, 1016
TCID50/mL dbi véi Amonium 0.5% va 10%° TCID50/mL d6i v6i Virkon 2%, con
sau 60 phut va 180 phut sau xur 1y thi da ti€u diét hoan toan vi rut.

Nhin chung, tinh man cam cua vi rat doi véi chat sat tring phu thudc vao
nhiéu yéu t4, bao gdm loai vi rt (c6 v boc hay khong c6 vo boc), kich thude,
hinh thai va ciu tric axit nucleic (mot soi hay hai sgi). Vi rat khong c6 vo boc,
nhu vi rat duong rudt, cé kha ning chdng lai tic dung cuia cac chat sat trung phd

bién nhu c6n 70% va hop chat amoni bac bon 1% t6t hon so vai vi rlt ¢6 vo boc.
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Vi rat ¢6 vo boc thudng kém 6n dinh hon khi ¢ bén ngoai vt chu cua chung. vi
rat LSD 1a vi rat c6 vo boc lipid bén ngoai, tuy nhién 16p vo nay ciing khién vi rat

dé bi bat hoat bai cac chét sat trung hodc dung méi hoa tan lipid.
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Hinh 4.32c. Két qua danh gia kha ning e ché vi rat LSD ciia mot so

chit sat tring bing phwong phap chuin d6 vi rat

Ngoai ra mot s6 yéu té moi trudng anh huong dén hiéu qua cia chat khu

tring. Néu khir tring doi hoi cac phan tng hoa hoc dién ra, chang han nhu d6i voi

formaldehyde, thi téc d6 khtr tring s& cao hon ¢ nhiét do cao. O nhiét do lanh, mot

s6 chat khir tring c6 thé khong hiéu qua do d6 tdc do khir tring s& cuc ky thap.

Do am ciing 1a mot yéu t6 khac ¢ thé anh hudng dén sy xam nhép caa chat khir

tring vao vi rat. Dbi v6i cac phan tmg nhu chit khir trung aldehyde, sy thay doi
d6 pH ciing s& anh huéng dén hiéu qua khir tring (Lin va ctv, 2020).

Két qua nghién ciru phtt hop véi cac khuyén cao cia WOAH, FAO va mot

s6 cong trinh cong b trudce day ciing d ching minh ring cac loai chat nay cd kha

nang tc ché sy nhan 1én cia vi rt trong méi truong chian nudi (Hakobyan va ctv,

2019; Niederwerder va ctv, 2019).
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30 phit 60 pht 180 phit
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Hinh 4.33. Két qua chuin dé vi rat LSD sau khi xir ly bang lodine 3% trén té bao dong MDBK sau 30, 60 va 180 phut
giy nhiém & ngay thir 5 véi do phéng dai 10x
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30 phut 60 phut 180 phiit BC Am

Hinh 4.34. Két qua danh gia kha ning trc ché vi rit LSD ciia chit sat tring Phenol 2% theo khuyén c&o ciia WOAH

bang phwong phap chuén dé vi rat (véi do phong dai 10x)
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180 phit

Hinh 4.35. Hinh anh minh hoa két qua danh gia kha ning trc ché vi rit LSD ciia chét sat trung VirkonS 2% theo khuyén
c40 ciia WOAH bing phuong phap chuén d¢ vi rit (véi do phong dai 10x)

116



PHAN 5. KET LUAN VA KIEN NGHI
5.1. Két ludn

1. Pi xac dinh duoc 200/200 mau bénh phém duong tinh voi1 vi rut LSD
thu thap tai ving Bic Trung bd bang phwong phap realtime-PCR theo khuyén
cao cia WOAH. Trong d6, mau vay va u cuc cho thiy ham luong vi rit cao nhét,
khang dinh day 14 loai bénh pham thich hop nhat cho muc dich chan doan phat
hién su c6 mit cta vi rat trong mau bénh pham.

2. ba giai trinh tu 3 gen chi bdo (P32, RPO30, GPCR) ctia 21 chung vi rat
LSD va dang tai 63 trinh ty gen trén GenBank. Phan tich trinh tu gen p32 va
RPO30, GPO30 cho thiy cic chung vi rat LSD tai Bic Trung B thudc phan
nhom tai t6 hop 2.5 va Subgroup 111 va ¢é mirc d6 twong dong cao véi cac chung
lru hanh tai Trung Qudc,. Pong thoi nghién cru ndy cling dd giai trinh tu toan
bd genome cua ba chuing vi rat LSD phan 1ap tai Nghé An (NA06), Ha Tinh
(HT18) va Quang Binh (QB09). Két qua phan tich pha hé di truyén va phan tich
trinh tu toan bo genome ctia 03 chang vi rdt cho thay cac chung vi rlt nay cd tinh
tuong déng cao véi cac ching vi rdt phan 1ap tai Trung Qudc, Hong Kong, Thai
Lan va tai phan 1ap tai Viét Nam nam 2020.

3. Pa phan 1ap thanh cong 10 ching vi rat LSD trén méi truong té bao
dong MDBK va xac dinh dugc hiéu gia vi rat dao dong tir 6.3-7.1logl0
TCID50/ml. Trong d6 vi rat giy nhiém ban dau ¢ nong d6 0.01MOI cho kha
nang nhan 1én t6t nhat trén té baio MDBK. Khong c6 sy bién d6i vé dic tinh di
truyén hay trinh tu nucleotide ctia 03 ching HT18 va NA06, QB09 qua 10, 20 va
30 doi cdy chuyén. Gay nhiém thanh cong vi rat LSD chung
LSDV/Vietnam/NgheAn/NAO6 trén bé thi nghiém. Két qua cho thay bé c6 phan
{mg sot, biéu hién 1am sang rd rét, déng thoi vi rat duoc phét hién trong mau va
dich tiét tir nhirng ngay dau sau gdy nhidm, dat dinh tir ngay 11-14. Két qua danh
gia tinh sinh mién dich cho thdy bé dugc tiém vi rit bat hoat bang BEI sau 28
ngdy déu san sinh khang thé trung hoa va c6 kha ning bao ho khi thir thachs

cudng doc. Pong thoi co sy thay doi ndng do cac cytokine tién viém (IFNy, IL-
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lo.va TNFa) va khang viém (IL-6, 1L-10 va TGFR1) trong mau va té bao khi so
v6i nhom dbi chimg.

4. Pi danh gia kha nang bt hoat ctia 9 loai hda chét khir tring thong dung
theo khuyén cédo cia WOAH. Két qua khang dinh cac hoa chat nay c6 hiéu qua
tiéu diét hoan toan vi rat LSD trong 60 phut.

5.2. Kién nghi

Trén co sé nhitng két qua nghién ciru dat dugc, ching t6i ¢6 nhitng kién
nghi, dé xuét sau:

1. Thu thap va phan tich mau bénh pham tai cac ving sinh thai khac nhau
ciia Viét Nam, nham danh gia dac diém sinh hoc va sinh hoc phan tir cta vi rat
LSD, dé dua ra cac khuyén cio trong phong chong dich bénh va chién luoc st
dung vic xin phong bénh tai Viét Nam.

2. Can tiép tuc nghién ctru doc lyc, tinh sinh mién dich cta cac ching vi
rat LSD phan l4p tai Viét Nam va dé xuat sir dung cac chung tiém ning dé san

xudt vic xin phong bénh VDNC tai Viét Nam.
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